FDPS &< C++im

MHEy B (A XE/JAMSTEC)

) -




FOPSH\RkSHD

2022/09/09 FDPS

OF=

Iy
b

QE4L DEZRMNIF)ICERT DD NFEHEAIFHOEREDE TR TEDHD

N
.....................
.....................

Framework for Developing
Particle Simulator




FOPSH\RkSHD

2022/09/09 FDPSE

Iy
b

QE4L DEZRMNIF)ICERT DD NFEHEAIFHOEREDE TR TEDHD

N
.....................
.....................

Framework for Developing
Particle Simulator




FERUTEEUV\C++DBERE

QFDPSAWBICHEWT, Z1>THE=WL\C++DHERE
- ZBIZE[E]
- PS::F64 T8 E
-O2R&
- XVI\EH-E XV ) \EH
-TYVTL—hk
- template <typename T> /& ¢&
- BESAMT3
- std::vector¥std::cout 78 &
LSBT Y T)LI— R TIEI/OFBEDstd: : cout’@ EMMENPNTULDIRERD TEB
N EDEFERICHEIRL,




C++DFEREE - BRIZEE & (X

€0 0—)/)VLIRZEH. BEE. BRI EDBRIHD ZBh <HEE,
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:F64vec v_FDPS; /.

i F64vec v_user; j
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- BHOST—IMFRIDHE,

®FDPST(E. A—HY—[FRNFT—HYZFXREOIL 70 0 2 ZLlhT DREND D,
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QU EEFHBIICERBHADIOH., BERNICE(T D,
C++0)I/OT5€> std: coutkbf{:’é‘%%ﬂﬁm

[PS::Fe4avec v1 = PS::Fé4vec( 1.0, 2.5, -3.0);]
IPS::F64vec v2 = PS::F64vec(-2.0, -1.5, 2.0);}

IPS: :F6dvec v add

‘ = vl + v2;
|PS::F64vec v_sub = vl - v2;
{PS: :F64 inner = vl * v2;
[PS: :F64vec outer = vl ~ v2;

;std :cout << v_add.x << std::endl; ,
~std cout << V_ sub << std::endl; I
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- Mass

- position(x, y, z)

- velocity(x, vy, 2)

- acceleration(x, vy, z)
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Nbody @D+

[double mass[Nbody]; |
idouble position[Nbody][3]; ’
fdouble velocity[Nbody][3]; ;
fdouble accelerat10n[Nbody][3],§
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Nbody{B DR+

{class FPGrav{ f
: double mass;

double position[3];
double velocity[3]; :
| double acceleration[3];}
| }body [Nbody]; f
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Nbody{@ D+

| c1ass PFPGRavy |
: double mass;

double position[3];
double velocity[3]; :
| double acceleration[3];}
| }body [Nbody]; f
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Nbody{B DR+

{class FPGrav{ i
’ PS::F64 mass;

PS::F64vec position;
PS::F64vec velocity; :
, PS::F64vec acceleration; j
i tbody [Nbody] ; ”
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v01d doSomethlng(double mass[], ;
| double position[][3],
double velocity[][3],
double acceleratlon[][B]){

I}
}void doSomething(FPGrav particle[]){
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FDPSc‘::L —H— :l I\F'eﬁTT 90)’(”)8:@%’:@*%71&)0»(//\55 NZaELINWELDH B,

class FPGrav{

' PS::F64 mass;
PS::F64vec position;
PS::F64vec velocity;
PS::F64vec acceleration;
PS::F64vec getPos(){

return position;

}
t tbody[Nbody ] ;

{PS: :F64vec position = body[0].getPos(); |
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FDPS&E 1 —H— :l I\Faﬁfr 9®¢Dtb7&35f_&>®x/l\ﬁa§ N7ZaELINELDH B,

class FPGrav{

' PS::F64 mass;
PS::F64vec position;
PS::F64vec velocity;

PS: :F64vec acceleration;
PS: :F64vec getPos(){
return position;

B ; /[==mmmmmmmmmmmmmnmamsmmsmommnean\\
}bOdy[NbOdy]; .‘ R
{PS: :F64vec position = body[@].getPos(); | S
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FDPSc‘::L —H— :l I\F'eﬁTT ’POD’VbV)c‘:D%‘g*%T_&)G)x//\Ba N7ZaELINELDH B,

class FPGrav{

' PS::F64 mass;
PS::F64vec position;
PS::F64vec velocity;
PS::F64vec acceleration;
PS::F64vec getPos(){

return position;

}
1 tbody[Nbody ] ;

IPS:F64Vec position = body[0].getPos(); §
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ERIC. BEERAYY -0 RADEFRBHESN D,

{PS: :ParticleSystem<FPGrav> system_grav;

fPS::TreeForForceLong<FPGrav, FPGrav, FPGrav> Monopole tree grav; t
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®FDPST(E. KIFBEOUVSRATVTL—kD< >DD(C
NFD DA ANDET. NFEEDV SDRDEFEIMES N,
ERIC. BEERAYY -0 RADEFRBHESN D,

{PS: :ParticleSystem<FPGrav> system_grav;

fPS::TreeForForceLong<FPGrav FPGrav, FPGrav> Monopole tree grav; t

iclass FPGrav{

* PS::F64 mass;
PS::F64vec position;
PS::F64vec velocity;

PS: :F64vec acceleration;
PS::F64vec getPos(){
return position;

}
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template <class Tpart1c1eJ>
v01d CalcGravity(const FPGrav * ep i,
const PS::S32 n_ip,
const TParitclel * ep j,
const PS::S32 n_jp,
FPGrav * force){
for(PS::S32 1 =0 ; i < n ip ; 1 ++){
PS::F64vec xi = ep i[i].getPos();
for(PS::S32 7 =0 ; j < n_jp ; J ++){ |
PS::F64vec rij = x i - ep j[j]. getPos(),,
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> 7))L 1— K user_defined.hpp

#pragma once
class FileHeader{
public:

PS::564 n_body;

PS::F64 time;

PS::S32 readAscii(FILE * fp) {
fscanf(fp, "%1f\n", &time);
fscanf(fp, "%11d\n", &n body);
return n_body;

}

void writeAscii(FILE* fp) const {
fprintf(fp, "%e\n", time);
fprintf(fp, "%1ld\n", n_body);

¥

}s
//==================================\

Class FPGPaV{ .........................
public: ;; ..... ;.”.;;?.”;;; ......

PS::564 1d,

PS::F64 mass; ek For Devellosing

2022/09;20g4§® Fp%::‘él/ﬁ\ Particle Simulator
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> 7))L 1— K user_defined.hpp

PS::564 n_body;

PS::F64 time;

PS::S32 readAscii(FILE * fp) {
fscanf(fp, "%1f\n", &time);
fscanf(fp, "%11d\n", &n body);
return n_body;

void writeAscii(FILE* fp) const {
fprintf(fp, "%e\n", time);
fprintf(fp, "%11d\n", n_body);

}
}s
[ [==================================\\
class FPGrav{
public; .............................
PS: -S4 i(jj ff:::: 33....5 ff::::I\‘::::::
: :F64 mass; " Framework for Developing
Particle Simulator
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> 7))L 1— K user_defined.hpp

class FileHeader{
public:
PS::564 n_body;
PS::F64 time;
PS::S32 readAscii(FILE * fp) {
fscanf(fp, "%1f\n", &time);

fscanf(fp, "%11d\n", &n body); R _
return n_body; I27A4)IN\YSI—D 2R

}
void writeAscii(FILE* fp) const {

fprintf(fp, "%e\n", time);
fprintf(fp, "%11d\n", n_body);

//==================================\
Class FPGPaV{ .........................
public: ;; ..... ;.”.;;?.”;;; ......
PS::564 1d,
PS::F64 mass; ek For Devellosing
2022/09;210?437@ Fp%:sjéi/i\ Particle Simulator

- F6dvec vel:®



> 7))L 1— K user_defined.hpp

clas; FileHeadenr{
pub Li

PS::5S64 n_body; B RIZEE]

PS::S32 readAscii(FILE * fp) {
fscanf(fp, "%1f\n", &time);

fscanf(fp, "%11d\n", &n body); R _
return n_body; I27A4)IN\YSI—D 2R

}
void writeAscii(FILE* fp) const {

fprintf(fp, "%e\n", time);
fprintf(fp, "%11d\n", n_body);

e}
class FPGrav{
public: .............................

PS::S64 1d_’
. . F64 mass, - Framé\/’u(.);‘l.(.foé.Developir;é.”
Particle Simulator
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>~ 7 )L 3— Ik user_defined.hpp

class FPGrav{
public:
PS::S64 1d; A —
PS::F64 mass; 7|=1L_7r771
PS::F64vec pos;
PS::F64vec vel;
PS: :F64vec acc;
PS::F64 pot;
static PS::F64 eps;
PS::F64vec getPos() const {
return pos;
}
PS::F64 getCharge() const {
return mass;

¥

void copyFromFP(const FPGrav & fp){ [ [f===========s====sss=sss==sss==s==\\
mass = -Fp°mass; c e s e e e e eeeees eeseeee seeeee s
pos = fp.pos;

void copyFromForce(const FPGrav & force) { Pzl en Disvslei gl

202%2/09/08FDREEEA (| rerticte simaeter 1]
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>~ 7 )L 3— Ik user_defined.hpp

class FPGrav{
pub lic.:

: :F64
: :F64vec

o KF OS2

: :Fb4vec
: :Fb4vec
. :F64
static PS::F64 eps;
PS::F64vec getPos() const {
return pos;

}
PS::F64 getCharge() const {

return mass;

¥

void copyFromFP(const FPGrav & fp){ [ [f===========s====sss=sss==sss==s==\\
Mmass = -Fp.maSS; c e s e e e e eeeees eeseeee seeeee s
pos = fp.pos;

void copyFromForce(const FPGrav & force) { Pzl en Disvslei gl

202%2/09/08FDREEEA (| rerticte simaeter 1]
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>~ 7 )L 3— Ik user_defined.hpp

: :F64vec getPos() const {
return pos;

: :F64 getCharge() const {
return mass;
\ A K
void copyFromFP(const FPGrav & fp){ X )\ —E3EL

mass = fp.mass;

pos = fp.pos;
}
void copyFromForce(const FPGrav & force) {

acc = force.acc;

pot = force.pot;
}
void clear() {
0.
0

T R L
VOTT WFTTSRSTTI(FICE™ F57 o IR W T
fprintf(fp, "%1ld\t%g\t%g\t%g\t%g\t%g\t%g\t%g\n", S N A
thlS >1d thlS >mass, Framework for Developing

2027 /09/09 FDP%% X, this->pos.y, this->pos.z, \\ =======ZS£2iiiifiiz;:::://




> 7))L 1— K user_defined.hpp

/O X V) \—Ea&K

void writeAscii(FILE* fp) const {
fprintf(fp, "%11d\t%g\t%g\t%g\thg\t%g\t%g\t%g\n",
this->1d, this->mass,
this->pos.x, this->pos.y, this->pos.z,
this->vel.x, this->vel.y, this->vel.z);

}

void readAscii(FILE* fp) {
fscanf(fp, "%11d\tXrl1f\t%1F\telF\t%lf\t%lF\telf\t%1f\n",
&this->id, &this->mass,
&this->pos.x, &this-»>pos.y, &this->pos.z,
&this->vel.x, &this->vel.y, &this->vel.z);

b
#ifdef ENABLE PHANTOM GRAPE X86

template <class TParticlel>

2022 70O PHPEZEE L2y * iotel,
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>~ 7 )L 3— Ik user_defined.hpp

| Phantom GRAPE& D
#ifdef ENABLE_PHANTOM GRAPE_X86

template <class TParticlel>
void CalcGravity(const FPGrav * iptcl,
const PS::S32 ni,
const TParticlel * jptcl,
const PS::S32 nj,
FPGrav * force) {
const PS::S32 nipipe = ni;
const PS::S32 njpipe = nj;
PS::F64 (*xi)[3] = (PS::F64 (*)[3])malloc(sizeof(PS::F64) * nipipe * PS::DIMENSION);
PS::F64 (*ai)[3] = (PS::F64 (*)[3])malloc(sizeof(PS::F64) * nipipe * PS::DIMENSION);
PS::F64 *pi = (PS::F64 * Ymalloc(sizeof(PS::F64) * nipipe);
PS::F64 (*xj)[3] = (PS::F64 (*)[3])malloc(sizeof(PS::F64) *,/njpipe-*-PS:-:DIMENSION.);\
PS::F64 *mj = (PS::F64 * Ymalloc(sizeof(PS::F64) * njpipe);
for(PS::S32 i = 0; i < ni; i++) { o i roa oz
Xi[i--@] — 1ptC1 1] gEtPOS()_@]j t:”: s S ::uzﬁ

Xl[l = lptCl l] gEtPOS() 1], - Framework for Developing

20: 2/09/09@0@9%@%11 getPos()[2];
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>~ 7 )L J— K user_defined.hpp

force[i].acc[@] += ai[i1][0];
force[i].acc[1l] += ai[i][1];
force[i].acc[2] += ai[i][2];
force[i].pot -= pi[i];

¥

free(xi);
free(ai);

free(pi);
free(xj);
free(mj);
}
#else

template <class TParticlel>

void CalcGravity(const FPGrav * ep i,
const PS::S32 n_ip, [/=======================s====s=======\\
ConSt TPartiCleJ * ep_j) CAC o060 4455500 0445550 0040465 C
const PS::832 n jp, o h
FPGrav * force) { N

:F64 eps2 = FPGrav::eps * FPGrav::eps; Framework for Developing

2022/099/@@ F@pgﬁgg < n_ip; i++){ SV oo ¥

cCGNvInr v — an 1TMA1 aa+-DAcC/ N -




W hw | B user_defined.hpp

const PS::S32 n _1ip,
const TParticlel * ep j,
const PS::S32 n_jp,
FPGrav * force) {
PS::F64 eps2 = FPGrav::eps * FPGrav::eps;
for(PS::S32 1 = 0; 1 < n ipj.d
PS::F64vec xi = ep_i[i] XV )\BERIEOE L
PS::F64vec al = 0.0;
PS::F64 potli = 0.0;
for(PS::S32 j = 0; j < n_jp; j++){
PS::F64vec rij = Xxi - ep _j[j].getPos();
PS::F64 r3 _inv = rij * rij + eps2;
PS::F64 r inv = 1.0/sqrt(r3 inv);
r3_inv = r_inv * r_inv;

. .« [[==================================\\
r inv *= ep _j[j].getCharge();
r3 inv *= p 1nV, f:“::f?:“:ff“:% f:x:u
al - = P3 inv * Plj, S S
pOtl T P_an, - Fr‘amé\;\léél.(.for.".Developir}é. -

2022/09/08 FRRSHEBR; .



> 7))L 1— K user_defined.hpp

PS::F64 r3_inv = rij * rij + eps2;
PS::F64 r inv = 1.0/sgrt(r3 inv);
r3_inv = r_inv * r_1inv;
r inv *= ep j[j].getCharge();
r3_inv *= r_inv;
al -= r3_1nv * rij;
potil -= r_1nv;
}
force[i].acc += ai;
force[1i].pot += poti;

¥

#Hendif
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> 7))L 1— K user_defined.hpp

@®user_defined.hppldZN7Z(F,
s42 15017,
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> )L 33— K nbody.cpp

#include<iostream>
#include<fstream>
#include<unistd.h>
#include<sys/stat.h>
#include<particle simulator.hpp>
#ifdef ENABLE PHANTOM GRAPE X86
#include <gp5util.h>

#endif

#ifdef ENABLE_GPU_CUDA

#define MULTI WALK
#include"force gpu cuda.hpp”
#endif

#include “user-defined.hpp”

void makeColdUniformSphere(const PS::F64 mass glb,
const PS::S64 n_glb,
const PS::S64 n _loc,
PS::F64 *& mass,
PS::F64vec *& pos, Y A
PS: :F64vec *& vel,
Const PS::F64 eng — _@.25, CAC o060 4455500 0445550 0040465 C
const PS::S32 seed = 0) { S

assert(eng < 0.0); N

Framework for Developing
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>~ 7 )L 3J—F nbody.cpp

#include<iostream>
#include<fstream>
#include<unistd.h>
#1nc lude=esiysshsiegt:
#includg
#Hifdef ENA ‘
#include <gp5ut11 h>
#endif

#ifdef ENABLE_GPU_CUDA
#define MULTI WALK
#include"force gpu cuda.hpp”
#endif

#include “user-defined.hpp”

FDPSDNA\ W5 —EEHIAH

void makeColdUniformSphere(const PS::F64 mass glb,
const PS::S64 n_glb,
const PS::S64 n _loc,
PS::F64 *& mass,
PS::F64vec *& pos, Y A
PS: :F64vec *& vel,
Const PS::F64 eng — _@.25, CAC o060 4455500 0445550 0040465 C
const PS::S32 seed = 0) { S

assert(eng < 90.0); N

Framework for Developing
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>~ 7 )L 3J—F nbody.cpp

template<class Tpsys>
void kick(Tpsys & system,
cons

.« o - ' 3 . /== ML N 8 L,
i(s)r(Fs)g223 §ystm.getNmbgrOfPar‘tlcleLocal(), N F2HVEVZ o] 8E
o o ') J

system[i].vel += system[i].acc * dt;

¥
¥

template<class Tpsys>
void drift(Tpsys & system,
const PS::F64 dt) {
PS::S32 n = system.getNumberOfParticlelLocal();
for(PS::S32 1 = 0; 1 < n; i++) {
system[i].pos += system[i].vel * dt;

}

}

template<class Tpsys>

voild CalcEnepgy(const Tpsys & System, S
PS::F64 & etot, S
PS :F64 & ekin, N

:F64 & epot, Framework for Developing

2022/09/09. ED@SL%@MP ~true)t




>~ 7 )L 3J—F nbody.cpp

template<class Tpsys>
void kick(Tpsys & system,
const PS::F64 dt) {
PS::S32 n = system getNumberOfPartlcleLocal(),
for(PS::S32 i =

etenli)vel ] syicenl ) acc M FBED SRIC[)E DB EMF T~ P UL RTHE

template<class Tpsys>
void drift(Tpsys & system,
const PS::F64 dt) {
PS::S32 n = system.getNumberOfParticlelLocal();
for(PS::S32 1 = 0; 1 < n; i++) {
system[i].pos += system[i].vel * dt;

¥
¥

}
¥

template<class Tpsys>
void calcEnergy(const Tpsys & system, CLLLLLloLLiiiLoLiiiiiLoLiiiiin
PS::F64 & etot, S R
PS :F64 & ekin, e ieeeen o o

:F64 & epot, Framework for Developing

2022/09/09. ED‘IDS%W&‘” ~true)t




>~ 7 )L 3J—F nbody.cpp

int ma1n(1nt argc, char *argv[]) {

std cerr<<std setprec151on(15),

PS::Initialize(argc, argv);

PS::F32 theta = 0.5;

PS::S32 n_leaf limit = 8;

PS::S32 n_group limit = 64;

PS::F32 time _end = 10.0;

PS::F32 dt = 1.0 / 128.0;

PS::F32 dt diag = 1.0 / 8.0;

PS::F32 dt snap = 1.0;

char dir_name[1024];

PS::S64 n tot = 1024;

PS::S32 c;

sprintf(dir_name,"./result");

opterr = 0;

while((c=getopt(argc,argv,"i:o:d:D:t:T:1:n:N:hs:")) I= -1){

switch(c){

case 'o0':
sprintf(dir_name,optarg); S
break; o

case 't': e eeeeeat .. -

theta = atof(optarg); Framework for Developing

2022/09/09 ﬁ@%%@eﬁb%ta =" << theta << std::endl; \\:=======EiZEiiiiiiigz:::::::://
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int main(int argc, char *argv[]) {
std: :cout<<std: :setprecision(15);
std: :cerr<<std: :setprecision(15);

FOPSO#AIL

532 n_leaf 11m1t =
DS :S32 n_group limit = 64
PS::F32 time _end = 10.0;
PS::F32 dt = 1.0 / 128.0;
PS::F32 dt diag = 1.0 / 8.0;
PS::F32 dt snap = 1.0;
char dir_name[1024];
PS::S64 n tot = 1024;
PS::S32 c;
sprintf(dir_name,"./result");
opterr = 0;
while((c=getopt(argc,argv,"i:o:d:D:t:T:1:n:N:hs:")) I= -1){
switch ( C ) { [ e — e e e e e e

case 'o':
sprintf(dir_name,optarg); S
break; L

case 't': ' ...........

theta = atof(optarg); Framework for Developing

2022/09/09 ﬁ@%%@eﬁb%ta =" << theta << std::endl; \\:=======EiZEiiiiiiigz:::::::://
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Number o

NumberoT Tnreac ;

..Lomm. ¢ ge

od\n ,

reads per process.

prin

stdout,

PS::ParticleSystem<FPGrav> system grav;
system grav.initialize();

RIFB¥D 2 ADER & FIHAE

PS::F32 tEme_sys = 0.0;
if(PS::Comm: :getRank() == 0) {
setParticlesColdUniformSphere(system grav, n_tot, n loc);

} else {
system grav.setNumberOfParticlelLocal(n loc);

¥

const PS::F32 coef _ema = 0.3;

PS: :DomainInfo dinfo;
dinfo.initialize(coef ema);
dinfo.decomposeDomainAll(system grav);

system grav.exchangeParticle(dinfo);

n loc = system grav.getNumberOfParticlelLocal();

#ifdef ENABLE_PHANTOM_GRAPE_X86

g5 open(); s it nrriial it
g5 set eps to all(FPGrav::eps); ff”.. ff f fi...fif .....

#endi A \ -
PS::TreeForForcelLong<FPGrav, FPGrav, FPGrav>::Monopole tree_grav; - Frm@@éﬂzfoéfmvehxﬁéé”.

2022/1@09;7@92),@?3@ ' Eoi_ Egl,'bK_Qt, theta, n _leaf limit, n _group limit); \\========ziZEiiiiirj:iigz:::::://
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prin

stdout, ~Number o

¥

PS::ParticleSystem<FPGrav> system grav;
system grav.initialize();

PS::S32 n_loc = 0;

PS::F32 time sys = 0.0;
if(PS::Comm::getRank() == 0) {

reads per process.

od\n ,

setParticlesColdUniformSphere(system grav, n_tot, n loc);

} else {
system grav.setNumberOfParticlelLocal(n loc);

PS: :DomainInfo din?o;
dinfo.initialize(coef ema);
dinfo.decomposeDomainAll(system grav);

~XA Y

n_loc = system grav getNumberOfPartlcleLocal(),

#ifdeft ENABLE PHANTOM GRAPE_ X86
g5_open();
g5 set eps to all(FPGrav::eps);
#endi

PS::TreeForForceLong<FPGrav, FPGrav, FPGrav>::Monopole tree grav;
n_group limit);

2022/1@09;7@9 DPS%"@@M’C theta, n_leaf limit,

P gy gy

..Lomm. ¢ ge

[B¥RD 2 RDEREHHEAE. BN

NumberOT IThreac ;

N
.....................
.....................
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Number o

Numberc

od\n , ..Lomm. ¢ ge reac 5

prin STAouT, reads per process.

¥

PS::ParticleSystem<FPGrav> system grav;

system grav.initialize();

PS::S32 n_loc = 0;

PS::F32 time sys = 0.0;

if(PS::Comm: :getRank() == 0) {
setParticlesColdUniformSphere(system grav, n_tot, n loc);

} else {
system grav.setNumberOfParticlelLocal(n loc);

¥

const PS::F32 coef _ema = 0.3;
PS: :DomainInfo dinfo;

system_grav.exchangeParticle(diH%o);

s SO ETE amberSthRar ocal();
, [/===================c====c=m==maoas\\
#ifdeft ENABLE PHANTOM GRAPE_ X86
g5_open(); S S S S R I S g
g5 set eps to all(FPGrav::eps); o o
tandi riinonnoonniit Trnnn
PS::TreeForForceLong<FPGrav, FPGrav, FPGrav>::Monopole tree grav; ek e Beveilasing

ZOZZAWQQi_Wt‘DPS%?EE%t, theta, n_leaf limit, n_group limit); \\:=======ziZEiiiiirjiigz::::::://

P gy gy
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ParticlelLocal();

n_I0oC = system grav.getNumbercC

#ifdef ENABLE_PHANTOM_GRAPE_X86

g5_open();
g5 set eps to all(FPGrav::eps);

#endd
PS::TreeForForceLong<FPGrav, FPGrav, FPGrav>::Monopole tree grav;
tree grav.initialize(n _tot, theta, n leaf limit, n_group limit);

BEERYU—O2RD
FRE#EAL

const PS::S32 n walk limit = 200;

const PS::532 tag max = 1;

tree_grav.calcForceAllAndWriteBackMultiWalk(DispatchKernelWithSP,
RetrieveKernel,
tag max,
system_grav,
dinfo,
n walk limit);

#else
tree _grav.calcForceAllAndWriteBack(CalcGravity<FPGrav>,
CalcGravity<PS: :SPJMonopole>,

Y
system_grav,
dinfo); S
#ondif . ., o o
PS::F64 Epot@, Ekin®, Etot®, Epotl, Ekinl, Etotil; e
calcEnergy(system_grav, Etot®, Ekin®, Epot@); - Frm@@éﬂyfoéfmvehxﬁéé“.

2022/0%/G8 ERfsE Sn
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':'v

system_grav,
dinfo,

n walk limit);
Helse

tree _grav.calcForceAllAndWriteBack(CalcGravity<FPGrav>,

CalcGravity<PS: :SPJMonopole>, 4(@5115}% B‘a &%ﬁﬁ L'\t-jj 2,

system_grav,

dinfo)? 'fSi-

PS::F64 Epot@, Ekino, Etoto, Epotl, Ekinl, Etotl;
calcEnergy(system grav, Etot®, Ekin@, Epoto);
PS::F64 time diag = 0.0;

PS::F64 time _snap = 0.0;

PS::S64 n_loop =

PS::S32 1id snap =

while(time sys < time end){

if( (time_sys >= time snap) || ( (time_sys + dt) - time _snap ) > (time_snap - time_sys) ){
char filename[256];

sprintf(filename, "%s/%04d.dat", dir name, id snap++);
~ileHeader header; ff===sssssssssssssssssssssssssssssss
neader.time = time sys;

neader.n_body = system_grav.getNumberOfParticleGlobal(); . . Lo 3 5
system grav.writeParticleAscii(filename, header); [ oo . SREREEES JERREE

s snap += dt _snap; - Soooos s .

Framework for Developing
= Particle Simulat
2022/09/@&&9&3&5@”}%, Etotl, Ekinl, Epotl); S

#tenC
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char filename[256];
sprintf(filename, "%s/%04d.dat", dir_name, id_snap++);
FileHeader header;
header.time = time_ sys;
header.n_body = system grav.getNumberOfParticleGlobal();
system _grav.writeParticleAscii(filename, header);
time _snap += dt _snap;
}
calcEnergy(system grav, Etotl, Ekinl, Epotl);
if(PS::Comm: :getRank() == 0){
if( (time_sys >= time diag) || ( (time sys + dt) - time diag ) > (time_diag - time sys) ){
fout _eng << time sys << " " << (Etotl - Etot@®) / Etoto << std::endl;
fprintf(stdout, "time: %10.7f energy error: %+e\n",
time sys, (Etotl - Etot@) / Etote);
time diag += dt diag;

}
) [[============m==mmmmmomooooooooon\\

kick(system grav, dt * 0.5);
time_sys += dt; : S Y
drift(system_grav, dt); SR Corriiiil i
if(n_loop % 4 == 0){ e SRR coooco '

Framework for Developing
dinfo. decqmposeDomalnAll(system grav); e G e

2022/09/09 FDPS:E&E & S )

svstem orav.exchancseParticle(dinfo):
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~ ~ v ) ~ N J
CalcGravity<PS: :SPJMonopole>,
system_grav,
dinfo);
#endif
kick(system grav, dt * 0.5);
n_loop++;
}
#ifdef ENABLE PHANTOM GRAPE X86
g5 close();
Hengs

PS::Finalize();
S 5,

FOPSHE 1
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&®nbody.cpplEZniE(F,
555235017,
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