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user defined.F90
BN FTISADER

module user_defined_types

[(@use, intrinsic :: iso_c_binding ] () CEEEDHAEERICHNERTEY 2—/JU (Fortran 20035 5E A)
[ B et ooy particle ] @ RNV BEEBH FRAEEINEES 1)L (FOPshs R4
imp|icit Eone — ZTLBH:\ *ﬁ?r??Zc‘:*ﬁ_FLVFﬁa E@i&@i%[%‘g
?!*,*** Full particle type @ NFITADESE
type, public, bind(c) :: full_particle !Sfdps FP,EPI,EPJ,Force » CEEZLHEBEERDUBEMMY. (i) bind(Q)E . (i) CE
ISfdps copyFromForce full_particle (pot,pot) (acc,acc) SELHHRMEDHDETF—IE DA, SBE,

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_|ong_|0ng) - id g FDPS?E/_.RX%1§'3—C\ *ﬁlﬁ%’?)‘// \gﬁb\'fﬁj%ﬂs—%?

real(kind=c_double) mass !S$fdps charge MIBENZIEETINELHSDH. T/, I—FERXRBD
real(kind=c_double) :: eps BDTF—9aAE—DHEN. T 19481t T55EL
type(fdps_f64vec) :: pos !Sfdps position IERTINELHD.

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

\;ype(fd ps_f64vec) :: acc /
nd type full_particle




integer(c_int), inte n_ip,n_jp . &N
type(full_particle), dimension(n_ip), intent(in) :: ep_i @ blnd(C)E'l‘gE 75\’ \%.
type(full_particle), dimension(n_jp), intent(in) :: ep_j

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

I* Local variables

int int) ::i,j ([ ML) — L Mep g — ) SN
Irlr(l,aeizgf_rc(ﬂ((:)_ulrI;I)e)::JepsZ,poti,r3_inv,r_inv ® *ﬁ%é&‘bﬁmjég|§Q‘b‘ivalue%'|$7b\' \%-

I**** |nteraction function (particle-partic/® . * 1/E % Fﬁ %& e e
subroutine calc_gra réy pp(ep _i,n_ip,ep_j,n_jp,f) bird(c) E E * 0) A-Eﬁ
ﬂn in), valu

type(fdps_foavec) - xiaii > N BELAIERY 25 —7— R T, (FOPSTEZEINL)
S BEEREROERICREIE OB EERD,
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 jp " ©) *E_-ELVFFH GDQMSE’{I?Q:EFI%&%%

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

%oy =ty - em%»pos%y > S0} ENFHELOTHE2RADHFEITOTND.

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

ke ke ep 0 > BEPAL— T CHERELOERN S BEHORSE B
+ rij%yrij%y & FEARALTETE.
+ 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 HF-BUFREEROHACIE BHTFEE

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

type(fdps_f64vec) :: xi,ai,rij 1% JEH j‘é LB‘% 75(‘%5 )
doi=1,n_ip > 1—HIO—RTERAINZY)—F TV NOREERICIH T

eps2 = ep_i(i)%eps * ep_i(i)%eps E*ﬁ%ﬂ‘c‘%é%\g 75\%5
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

[subroutmef main) | @ 2—HI—RIXZTRTHTIL—F 7 f_main() DHICEEE.

@ | use fdps_module .
Use user_defined fypes (2 FDPSDFortranFAAPIZERT5HDET 21—,
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

(ool varables (3) FortranFAAPIZIRt 9 50T ATHS

type(fdps_controller) :: fdps_ctrl

fype(c_funptr) :: pfunc_ep_ep,pfunc_ep_sp fdps_controller7 S ADA T U M =4 K.




I* Initialize FDPS
@ [ call fdps_ctrl%PS_Initialize() ] (1 FDPSDHHA1L
(" I* Create domain info object . -
@) call fdps_ctrl%create_dinfo(dinfo_num) @ %Eﬁ'l%*ﬁj7 Ty F@Eﬁi&*ﬂﬂﬂ'ﬂﬁ
J call fdps_ctrl%init_dinfo(dinfo_num,coef_ema)
-
I* Create particle system object Pl ros
© call fdps_ctrl%create_psys(psys_num,'full_particle') ® *M¥E¥7j—7 /17 F@Eﬁi&*ﬂ,ﬂﬂ'ﬂﬁ
\ 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 F@iﬁi&*ﬂlﬁﬂ'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_?rgéjigg
call fdps_ctrl%exchange_particle(psys_num,dinfo_num)
.

e

o

I* Compute force at the initial time \ ® *E Eﬂ;};ﬁ ODE'I'%:

pfunc_ep_ep = c_funloc(calc_gravity_pp)

pfunc_ep_sp = c_funloc(calc_gravity_psp) > MHEFRESROBRERI VYA
call fdps_ctrl%calc_force_all_and_write_back(tree_num, & JAR#c funlocCEBL. TN a
pfunc_ep_ep, & APIDB|EUITELTWS.

pfunc_ep_sp, &
psys_num, &

dinfo_num) /

FDPSH§

N
(o]




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

I* Time integration
time_diag = 0.0d0
time_snap = 0.0d0
time_sys = 0.0d0
num_loop =0 .
® (do © BRI L — T DBItA
" 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_ctrl%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

@ BRI —TDKRT

I* Finalize FDPS
call fdps.ctri%ps_Finalize() ] (3) FDPSD#& T ALIE

end subroutine f_main

© FERETDEEERD.
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FD PSj:a/TS'(

B FDPSIETRXDF

/ RET—VRINEDI— "T/Eﬁi FullParticleBEY[rp], EssentialParticlelE[Ep 1], \
EssentialParticle)B4[EpJ], ForceBY[Force]) LJCTF“\?‘ 5 75\7?—:1: 71'33‘ 5 j:EI /_szo

K4

* RET—AYEDAVNERLAEDEYPIBERFOER/ER[charge], HF DA
Blposition], N FDEE[velocity], MFDH A Z/AEEER ¥R [rsearch]) b ﬁﬁﬁ?’ 5h
=IBEY HIERX,

* A—YEFRHEFATOT—IBRBDLEZRET BT, j

CCC R FECRINAEZIIFDPSIE R CERINSEXF—T7—RKXFFTH5,




FDPSJ@TY

) A—HEREDIERZIEE I DIET X (I5F3D)

'%Eﬁ

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

CARY ¢

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

ol -2

RET—FE type_name H* keyword TIREINCI—HERB THDIEZFDPSICH A
%, AJBE7F—T—NKIIFP, EPI, EPJ, Force TH Y., TN F . FullParticleEY, EssentialParticlel 2,

EssentialParticle) &, ForceBUITF ST %, £l T4k E doc_spec_ftn_ja.pdf D 5E5.1.1.2.280
=SHg,




FDPSTE/TY
(2) N BYREEZIEE I DT X (57X0)

'%Eﬁ

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

CIARY >

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

ISfdps keyword
data_type :: mbr_name
end type [type_name]

J

W BaE
RET—HEBY type_name DAV INEE mbr_name B* keyword TEEINWBEYIES
THDIEEFDPSICEN A D, Al BEZF—T—NRI&. charge, position, velocity, rsearch T#HY), FH
TN RFOER(ER), B, RE, FRFFRMEEAFR)IIHIGLTWS, sFlllF /%S
DF5.1.1.2281%S5RDIE,




FD PS1ETRX
3) BEA—HERBICEE DIETX (575%0)

El FuIIPartche’*”
" st

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

B e
ME{ERETERIC ForceBUTH NG BIRET —4 8 force H 5. FullParticleB! FP [T —4 #aE e

stEorR)E AE— 3 HEAIEE T 5, src_mbr HForceBYMD XV INEH T, dst_ mbr H¥FullParticle
BIDAVINERTHD, iFMlllTEREDH5.1.2.181%SRDE,

8. HhBRIBE Particle Mesh AT 25 ICIE. BIRIERXEMEICLDH, BIZ 45, 5.
EHREDES.1. 22848 BDI L,




O EssentialParticlel &Y, EssentialParticle) &Y

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

FullParticle®! fp A SEssentialParticle?BY (?=I, NICT—4%2AE—9 B 5 E%I8ET %, src_mbrl&
FullParticleBY D XA /NZE 30T, dst_mbr hEssentialParticle? BY(?=1 ) D XV INE TH D, EH .
AR EDES 13185 SBOE,

O Force#Y

ForceBUICEB DN BIERXITEHDEXEZHR—MLTVWBN, TS VYT I—RTHERAINTLWSEHED A
BN 5,

. st . s
type, public, bind(c) :: Force HE{FH 0)%"'%%%?@%“33_575%
ISfdps clear [mbr=val, mbr=keep, ...] IR T B AVINEE \‘mb‘ll’@{fﬁ% val
end type Force ICHIERIE T 2, 6 LAV NNERDIEZE

B L/<RBRWZEITIEF—T—NK keep %=
IBET 5, s HllII LAk EDHES5.1.5.181%
SBOIE,

'
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