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user defined.F90

B HRFISADESE

module user_defined_types

[ Quse, intrinsic :: iso_c_binding J DO CEBLOHAERITHELED2—)L (Fortran 2003HHE A)
(e e i ] @ ROMLEEBHFRASERINFED 21— (FOPSHBIZEY
implicit r?one - :h%'j:\ *ﬁ?751&$ﬁﬁ1’ﬁﬁﬁ Bﬁﬁi@i%liﬂ\g
93**** Full particle type o — e
type, public, bind(c) :: full_particle !Sfdps FP,EPI,EPJ,Force g*ﬂi;Z?E%EEO)M T AL (i) bind(c)ﬁ'ﬁ (i) C=
[==]=] p ~ ~ =]

ISfdps copyFromForce full_particle (pot,pot) (acc,acc)
ISfdps copyFromFP full_particle (id,id) (mass,mass) (eps,eps) (pos,pos)
ISfdps clear id=keep, mass=keep, eps=keep, pos=keep, vel=keep

EEEMMEDHAST—HEDORA. KNBE.

integer(kind=c_long_long) : id > FDPSIERXEM-T., HAKBAL NI AERT

real(kind=c_double) mass !$fdps charge MIBENEIETETHAIDLELDHD. F=-. 21— EER

real(kind=c_double) :: eps — ° N —

type(fdps_f64vec) :: pos !Sfdps position gfg}@;;g;%;%@’ib‘ T HEMHILT DT
/ ERS » .

type(fdps_f64vec) :: vel 1Sfdps velocity
real(kind=c_double) :: pot

type(fdps_f64vec) :: acc
w type full_particle /
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I**** Interaction function (particle-particle) @®

subroutine calc_gravity, ep_i,n _ip,ep_j,n_jp
integer(c_int), intent(if9} value :: n_i j

f) bind(c) . *E E1,E % F*ﬁ E& O) %

type(full_particle), dimension(n_ip), intent(in) :: ep_i @ bind (C)E 'l‘i 75\ M\

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

1* Local variables
integer(c_int) ::i,j

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

type(fdps_f64dvec) :: xi,ai,rij

I* Compute force
doi=1,n_ip
eps2 = ep_i(i)%eps * ep_i(i)%eps
= ep_i(i)%pos

=0.0d0
poti = 0.0d0
do j=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_pp

@ PIFHIX BT A58 (Fvalue BTENDHE.
> hIF EEBLFETRT SF—T—K T, (FDPSTEERIMNT)
HEERABBOERRICRHIGIE SO ELLS.

Q@ HEERADEMKMGHEERE.

> SEF, EAHALOTHRADHAET>TNS.

> BEREL—TTREELOBRAND. BEROH S EEE
FERALTEHE.
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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_int), intent(in), value :: n_ip,n_jp
i i 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
1* Local variables

integer(c_int) :: ] (‘D *ﬁ?-ﬁ*ﬁ?*ﬁ E{’Fﬁﬁw%él:(is E*ﬁ?ﬂ;&

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

type(fdps_f64vec) :: xi,ai,rij 1§ % 'd" 6 LZ‘E 75§ % 6 .
doi=1,n_ip > :]_—4j=:|—|£ —Gﬁﬁq éhé\y U _7.|_7 :)17 I‘G) E?ﬁl:ﬁf‘} l:f:
eps2 = ep_i(i)%eps * ep_i(i)%eps E*ﬁ%ﬂf%é;ﬁ%;ﬁﬁ‘&é
xi = ep_i(i)%pos
ai =0.0d0
poti = 0.0d0
do j=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

i/////////////////////// <MAIN ROUTINE>///]IIII11111111]
!
(ubrovtine tmaing ) D 21— a—RIFFRTHITIL—F > f_main() DHIZELE.

2 | use fdps_module .
Use user_defined_types @ FDPSODFortranAAPIZ AT 5= DES1—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

T @ FortranRAPIEIRIE T 595X THD

type(fdps_controller) :: fdps_ctrl

type(c_funptr) :: pfunc_ep_ep,pfunc_ep_sp fd ps_controller75Z0)7J'7‘°):|:7 I‘ic-ﬂihj?,
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I* Initialize FDPS
call fdps_ctrl%PS_lInitialize() ] @ FDPSO)*)J;H;H'“:

S
N

I* Create domain info object

call fdps_ctrl%create_dinfo(dinfo_num) @ ﬁﬁiﬁ'ﬁlﬂi#&j_ 7:)17 |‘ 0) ﬂi ﬁk_ &*JJ 'ﬂ:ﬂ 1':

call fdps_ctrl%init_dinfo(dinfo_num,coef_ema)

\/

(

I* Create particle system object @ *ﬁ%ﬁi‘j’jt)lb D) ﬂiﬁ‘z &*)J -ﬂ:ﬂ 1t

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 @“J U _1_7\:/\\17 "O) ﬂi]’j?. &*Jj:ﬂ:ﬂ"t

call setup_IC(fdps_ctrl,psys_num,ntot)

.

I* Domain decomposition and exchange particle

call fdps_ctrl%decompose_domain_all(dinfo_num,psys_num) @ ﬁﬁfﬁﬁj\%u &*’ﬁ? § 13@
call fdps_ctrl%exchange_particle(psys_num,dinfo_num)

-

-

I* Compute force at the initial time \ @ *E _-ELﬂEFH O)E-I_ﬁ

pfunc_ep_ep = c_funloc(calc_gravity_pp)

pfunc_ep_sp = c_funloc(calc_gravity_psp) > MHE/FABEHOBEHRA 2%
call fdps_ctrl%calc_force_all_and_write_back(tree_num, & ﬁ@ﬁc_funloc'@ﬂﬂ%bs TNz
pfunc_ep_ep, & APIDSIIZELTLNS.

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
Dfee ] @ BRI S L —TF DBAth
I* OQutput
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,ekinl,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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I* Leapfrog: Kick-Drift ® H%FEﬂ *ﬁﬁj\w Ig:&r‘ﬁ\

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_ctrl%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

ot QEMEEAIL—TORT
I* Finalize
®[ caIII:fdps_cl:rllj"Zf’S_Finalize() ] @ FDPSO)%%TMEE

end subroutine f_main
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FDPSHERX

B FDPSIERXDIESE

/® 7m$7_'_9§1_]75§80)1—'|f§ Eﬂ(FullParticle’;ﬂ[FP], EssentialParticlel B! [EP 1],
EssentialParticle) & [EPJ], Forceﬁl_‘[Force])':ﬂmj-éh\%*ﬁij_é*ﬁﬁxo

[position], FIFDRE [velocity], *ﬁ?@"f’f?/*ﬁﬁ'ﬂfﬁﬁEﬁfﬁ[rsearch])(:ﬁmﬁ-éb\%
BET HIETRN,

@ A—HERHFRLDT 3BBOHFEERET SR

\

@ IRET—REDAIINEHNEDNLEYMEBE HMFOEH/EE[charge], HFDRE

J

CCT R XFTRSINE=EFIEIFOPSHERX THREASNSAF—T—FXFITH S,
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FDPSTETRX
)L~ EREOBAEEET HIERX (mx0)

mEX

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

BLME

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

W iAE

IRET—A2E type_name M keyword THEESN-A—F EZER THH I EEFDPSITH
Z %, AIRETE X —"J —FI(XFP, EPI, EPJ, Force THY . TN F . FullParticle®,
EssentialParticlel®!, EssentialParticle)®!, Force B! [Txt T 5, SEHAILTHRE
doc_spec_ftn_ja.pdf MEE5.1.1.2. 285,
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FDPS$ERXX
2) W EMIEEZIETE I DIETX (57XQ)

mEX

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

LT

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

ISfdps keyword
data_type:: mbr_name
\end type [type_name]

W HgE
IRET—AT type_name M A INZEE mbr_name N keyword TYEESNT-BMES
THH_EFFDPSIZEZ B, AIRELE X —T —K (X, charge, position, velocity, rsearch TéhY ., £
NEN. AFOEREE) ME, RE, FRFFFEERAFR)ITHIGL TS, FFMlllI4t
FREDES.1.1.2281% 8RNI,

J
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FDPS$ERX
(B) &1 —YEREIC
O FullParticle®!
mER
type, public, bind(c) :: FP

ISfdps copyFromForce force (src_mbr,dst_mbyr) (src_mbvr,dst_mby) ...
end type FP

H
N

5 DIERX (#57X0)

B HEEE
HMEERETERIC ForceB ITX T BilRET—42E force h 5. FullParticle®! FP [T —A (1 E %

AHEosR)EaE—T 2 HEEIRET D, src.mbr hForceBI M AU INEH T, dst_mbr
FullParticle MDAV NEHTH S, FMlITEHREDES.12.1FSRBD L,

18 . HLIRHEEE Particle Mesh ZE AT 2B &IZ(E. BIGIERXBMLEIZLEN., BT T 5, 5
. EHEDES1.22865SBOL,
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O EssentialParticlel®!, EssentialParticle) &
m =X

type, public, bind(c) :: EPI
ISfdps copyFromFP fp (src_mbvr,dst_mbr) (src_mbr,dst_mby) ...
end type EPI

B fEAEE
FullParticleZ! fp A isEssentialParticle?® (?=1, )T —2ZFaE—3 25 EZBET 5. src_mbr

[ FullParticleE! D A /NZE T, dst_mbr HiEssentialParticle?E =) DAV NEHTH S, i
X, EHREDFES13.15HESEO L,

O Force#!

Force B! [ZE B DL BIERXITEHMDEXZ Y R—FLTWAN, CSTIEY T ILO—FTHEARASATLNSED
NI D,

m =5t B e
type, public, bind(c) :: Force *H%fﬁﬁq @E"’%ﬁ‘%%%*ﬂ,ﬁﬂ{tj_éﬁ;f
ISfdps clear [mbr=val, mbr=keep, ...] ZIRRT D, AUINER I?’Ibi’@ﬂ_ﬁ%
end type Force val IZRERME T 5, ELAVNEHDIE

ZEELIKBGWGEIZIEF—T—F
keep ZIETET Do affllLEEREDSE
5.1.5.18 75BN &,
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