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user defined.F90

BN FISRADES

module user_defined_types

(@use, intrinsic :: iso_c_binding ] QO CEELDHBEERICREREY 21— (Fortran 20030 5EA)

[

use fdps_super_particle

use fdps_vector ] @ RINIBRI B FRAESREINSETY

implicit none

I**** Fyll particle type @ NFISADESE
type, public, bind(c) :: full_particle !Sfdps FP,EPI,EP),Force » cSZELEEERDNEMN Y, (i) bind(c) /B . (i) C&

ISfdps copyFromForce full_particle (pot,pot) (acc,acc) =5 ' —_ o7

ISfdps copyFromFP full_particle (id,id) (mass,mass) (eps,eps) (d:('):'s,tpﬁ-t_'é REDHBT =R
ISfdps clear id=keep, mass=keep, eps=keep, pos=keep, vel=keep _ R .
integer(kind=c_long_long) :: id I> FDPSIE R X %> T, ISk

real(kind=c_double) mass !$fdps charge MIBENZIEETEIHNENH2
real(kind=c_double) :: eps BODT—AE—DHER. T 1
type(fdps_f64vec) :: pos !Sfdps position IERTINELHD.

type(fdps_f64vec) :: vel ISfdps velocity
real(kind=c_double) :: pot

—JU (FDPSH B3R )
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integer(c_int), inte n_ip,n_jp . &N
type(full_ partlcle dimension(n_ip), intent(in) :: ep_i @ blnd(C)E'l‘ib\’ \%.
type(full_particle), dimension(n_jp), intent(in) :: ep_j

type(full_particle), dimension(n_ip), intent(inout) :: f

I* Local variables

int (c_int) ::i,j WL WLy — L ey . o~
Irlr(l,aeizgce_rdcoulrklle)::JepsZ,poti,r3_inv,r_inv ® *lL??i‘hwmj-é%|§&‘u‘ivalue%'|$7b\' \%-

I**** |nteraction function (particle-partic/® 1; 1/E %& e B —
subroutine calc grardéy pp(ep i,n_ip,ep_jn_jp,f) birjd(c) . E E % F*ﬁ 0) A-Eﬁ
&n in), valu

type(fdps_fédvec) :: xi,airi > ML EELZIERT2F—7—RT, (FOPSTEEINT)
doi=1,n_ip

eps2 = ep_i(i)%eps * ep_i(i)%eps
xi = ep_i(i)%pos

i =0.0d0
poti = 0.0d0

doj=1,n ip _ Q@ HEERDEAFAN LR EAEL

rij%x = xi%x - ep_j(j)%pos%x - . - .

rij%y =xi°/A>y-ep4'8°/Apos°/A>y > SEIE. Eb?r%@@fﬁz%ﬂﬂ@?r%&’ STW3.

rij%z = xi%z - ep_j(j)%pos%z = \

'3 oy R TI E > RERAL—TTREBLOBRIDO BERDHD & ERE
T rij%yrij%y & FERALTETE.
+ 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




I**** Interaction function (particle-super particle)
subroutine calc_gravity_psp(ep_i,n_ip,ep_j,n_jp,f) bind(c)
integer(c_int), intent(in), value :: n_ip,n_jp

ion(n_ip), intent(in) :: ep_i
@ | type(fdps_spj_monopole), difnension(n_jp), intent(in) :: ep_j

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

el O WF BUFREEROBACIE B TR

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

type(fdps_f64vec) :: xi,ai,rij 1% JEH j‘é LB‘% 75(‘%% )
doi=1,n_ip > 1—HIO—RTERAINZY)—F TV NOREEICIKH LT

eps2 = ep_i(i)%eps * ep_i(i)%eps E*ﬁ%ﬂf%é%\gb\%é
xi = ep_i(i)%pos

ai = 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
- ]




f main.F9O0

(subroutine { maing ) @ 2—HIJ—RIZTRTHTIL—F f main() DHRICEE.
@ | use fdps_module .
use user_defined_types @ FDPSMD FortranFﬁAPI’a’:ﬁﬁﬁ 3-%) 7‘-\_&50):E va—)b.
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

o (mocavariables (3 Fortran FAPIZIRIE T 20T R THD

type(fdps_controller) :: fdps_ctrl

type(c_funptr) :: pfunc_ep_ep,pfunc_ep_sp fdps_controller7 2 ADA T ) M= K.




I* Initialize FDPS
@ [ call fdps._ctrl%PS_Initialize() ] @ FOPSDHHRAL
(" I* Create domain info object . -
@) call fdps_ctrl%create_dinfo(dinfo_num) @ %Eﬂ'l%*ﬁj7 Ty F@Eﬁ&;&*ﬂﬂﬂ'ﬂﬁ
J call fdps_ctrl%init_dinfo(dinfo_num,coef_ema)
>
I* Create particle system object AL Fa
© call fdps_ctrl%create_psys(psys_num,'full_particle') ® *M-j'_g¥7-|—7 /IO F@Eﬁi&*}],ﬂﬂﬂﬁ
J call fdps_ctrl%init_psys(psys_num)
(" 1* 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 @) _7_|'7¢/17 h@iﬁi&*ﬂ,ﬁﬂ'ﬂz
call setup_IC(fdps_ctrl,psys_num,ntot)
-
I* Domain decomposition and exchange particle
® call fdps_ctrl%decompose_domain_all(dinfo_num,psys_num) ® %}Eiﬁkﬁ%”t*ﬁ?ﬁ}ﬁ
call fdps_ctrl%exchange_particle(psys_num,dinfo_num)
.

b

-

I* Compute force at the initial time \ ® *HE{’EJEH @E‘I'%:

pfunc_ep_ep = c_funloc(calc_gravity_pp)

pfunc_ep_sp = c_funloc(calc_gravity_psp) > HME/{/FEBHOBEBHRS S5
call fdps_ctrl%calc_force_all_and_write_back(tree_num, & AR funlocTEUS L. Thz
pfunc_ep_ep, & APIDBIEUTELTWS.

pfunc_ep_sp, &
psys_num, &

dinfo_num) /

2

FDPSH§
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I* Compute energies at the initial time
clear = .true.
call calc_energy(fdps_ctrl,psys_num,etotO,ekin0,epotO,clear)

I* Time integration
time_diag = 0.0d0
time_snap = 0.0d0
time_sys = 0.0d0
num_loop =0 .
®(go) © BEED IV —T DR
" Qutput
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,etot1,ekin1,epot1,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)/etotO
100 format("time: ",1es20.10e3,", energy error: ",1es20.10e3)
time_diag = time_diag + dt_diag
end if

end if




@

d

I* Leapfrog: Kick-Drift

call kick(fdps_ctrl,psys_num,0.5d0*dt)
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_ctri%decompose_domain_all(dinfo_num,psys_num)
end if

call fdps_ctri%exchange_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%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)

I* Update num_loop
num_loop = num_loop + 1

I* Termination

if (time_sys >= time_end) then
exit

end if

@ BFEEDIN—TDKRT

I* Finalize FDPS
call fdps.ctri%ps,_Finalize() ] (3) FDPSMD#& T 38

end subroutine f_main

© FERETDEERD.
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FDPSJ@TY

) A—HEREDIERZIEE I DIET X (I5F3D)

'%Eﬁ

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

EARY >

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

ol -2

RET—FE type_name B keyword TIHREIN/ZAI—HYERB THBHIEZFDPSICHZ
%, AIRE/F—"T—NILFP, EPI, EPJ, Force THY ., TNE N, FullParticleEY, EssentialParticlel Y,

EssentialParticle) &Y, ForceBY ICXF [5 T %, 5l I Lk ZE doc_spec_ftn_ja.pdf DE85.1.1.2.250
=58,




FDPSJ@TY

(2) W EYPBESE 718 I DIET X (57x0@)

'%Eﬁ

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

UM
4 o )
type, public, bind(c) :: type_name
ISfdps keyword
data_type :: mbr_name
end type [type_name]

J

W e
RET—HB type_name MXINEEL mbr_name D keyword TIEEIN /=L BYIES
THDIEAFDPSICENZ B, AIREARF—T—NRI(Z. charge, position, velocity, rsearch THY, Fh
TN RATOER(BE), (E, RE, FRFEFRMEERFER)ICHIGLTWS, 53 t&E
DE5.1.1.22805RD &,
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3) BEA—HERBICEE DIETX (575%0)

El FuIIPartche’*”
I

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

B e
ME/ERETERIC ForceBUITHINT BIRET —4 8 force Hh 5. FullParticleB! FP ICT—4 #aEER

stEorR) A AE— 3 HEAIBEE T 5, src_mbr D ForceBIMD XV INEE T, dst_mbr DYFullParticle
BDAVINEHTHD, 5 MITEREDES. 1218125 RDE,

E. LRI EE Particle Mesh Z (T 2581218, BIRIB R XEMNEICHDZN, BT T 5, M.
EHREDES.1.22858BOIE,




O EssentialParticlelEY, EssentialParticle) &Y

&
type, public, bind(c) :: EPI
ISfdps copyFromFP fo (src_mbr,dst_mbr) (src_mbr,dst_mbr) ...
—endtype EPI
ol 53z

FullParticle®! fp H5EssentialParticle?B (2=, NICT—4%2AE—9 B 5 E%I8EET 5, src_mbrid
FullParticleBYMD XV /NEHUT, dst_mbr h¥EssentialParticle?BY (?=1,)) DAV NEETH D, 5EHIL.
ERREDES.1.3.18%5SRDE,

O Force#Y

ForceBY ICE B DN BIRTRXITEHOER A HR—NLTWBED, ZZTEIY YT I A—RTHERAINTWSREDA
BN 5,

" " i
type, public, bind(c) :: Force *H—FLVFFHOJE"'%%%"'&W,H\H{ET%??%
ISfdps clear [mbr=val, mbr=keep, ...] ZIERT %o AV INEH fnb‘ll’@ﬁ_ﬁ’é val
end type Force ICHIEE T 2. B LAV NEHDEEE

BL<KRWGEITIEF—T—NK keep %=
IEET D, IS REDES.1.5.181%
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