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user-defined.hpp

#pragma once

class FileHeader{

public:
PS:
PS:
PS:

}

:S64 n_body;
:F64 time;
:S32 readAscii(FILE * fp) {

fscanf(fp, "#1f\n", &time);
fscanf(fp, "#11ld\n", &n body);
return n_body;

void writeAscii(FILE* fp) const {

};

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

class FPGrav{

public:
PS:
PS:
PS:
PS:
PS:

F Y .

:S64 id;

:F64 mass;
: F64vec pos;
:F64vec vel;
: F64vec acc;
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user-defined.hpp

#pragma once

public:
PS:
PS:
PS:

}

:S64 n_body;
:F64 time;
:S32 readAscii(FILE * fp) {

fscanf(fp, "#1f\n", &time);
fscanf(fp, "#11ld\n", &n body);
return n_body;

void writeAscii(FILE* fp) const {

}s

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

class FPGrav{

public:
PS:
PS:
PS:
PS:
PS:

I Y .

:S64 id;

:F64 mass;
: F64vec pos;
:F64vec vel;
: F64vec acc;
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class FileHeader{

public:
PS::S64 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);



class FPGrav{

public:
PS::564
PS::F64
PS::F64vec
PS::F64vec
PS::F64vec
PS::F64 pot;

static PS::F64 eps;
PS::F64vec getPos() const {

return pos;

PS::F64 getCharge() const {
return mass;

void copyFromFP(const FPGrav & fp){

mass = fp.mass;
pos = fp.pos;

void copyFromForce(const FPGrav & force) {
acc = force.acc;
pot = force.pot;




::S64 id;
::F64 mass;
: :F64vec pos;

: :F64vec vel;

: :F64vec acc;
::F64 pot;

RT3




: :F64vec getPos() const {
return pos;

::F64 getCharge() const {
return mass;

FDPSIZ T —

void copyFromFP(const FPGrav & fp){
mass = fp.mass;
pos = fp.pos;

void copyFromForce(const FPGrav & force) {

acc = force.acc;
pot = force.pot;
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void writeAscii(FILE* fp) const {
fprintf(fp, "#1ld\ti¥g\t¥%g\t¥g\t¥%g\tig\t¥ég\t¥g\n",
this->id, this->mass,
this->pos.x, this->pos.y, this->pos.z,

this->vel.x, this->vel.y, this->vel.z);

/0O

void readAscii(FILE* fp) {
fscanf(fp, "#11ld\tA1F\tR1F\tB1F\tX1lF\tX%1F\t%1lF\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);
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(w/ Phantom-GRAPE)

#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 * Jmalloc(sizeof(PS::F64) * nipipe);
PS::F64 (*xj)[3] = (PS::F64 (*)[3])malloc(sizeof(PS::F64) * njpipe * PS::DIMENSION);
PS::F64 *mj = (PS::F64 * Jmalloc(sizeof(PS::F64) * njpipe);

for(PS::S32 1 =0; 1 < ni; i++) {
xi[i][@] = iptcl[i].getPos()[@];
xi[i][1] = iptcl[i].getPos()[1];
xi[i][2] = iptcl[i].getPos()[2];
ai[i][e] = 0.9;
ai[i][1] = ©.9;
ailill21 = ©.06:




xj[31[2]
mj[]]
xj[il[e]
xj[3][1]
xj[31[2]
mj[]]

}

g5_set_xmjMC(devid, 0,
g5 set nMC(devid, nj);

for(PS::S32 1 =08; 1 <
force[i].acc[@] +=
force[i].acc[1l] +=
force[i].acc[2] +=
force[i].pot -=
}
free(xi);
free(ai);
free(pi);
free(xj);
free(mj);

jptcl[j].getPos()[2];
jptcl[j].getCharge();
jptcl[j].pos[@];
jptcl[j].pos[1];
jptcl[j].pos[2];
jptcl[j].mass;

PS::S32 devid = PS::Comm::getThreadNum();

nj, xj, mj);

g5_calculate_force_on_xMC(devid, xi, ai, pi, ni);

ni; i++) {
ai[i][e];
ai[i][1];
ai[i][2];
pi[i];




template <class TParticlel>
void CalcGravity(const FPGrav * ep i,
const PS::S32 n_ip,
const TParticlel * ep j,
const PS::S32 n_jp,
FPGrav * force) {
PS::F64 eps2 = FPGrav::eps * FPGrav::eps;
for(PS::S32 1 = 9; 1 < n_ip; i++){
PS::F64vec xi = ep _i[i].getPos();
PS::F64vec al = 0.0;
PS::F64 poti = 0.9;
for(PS::S32 j = 9; j < n_jp; j++){
PS::F64vec rij = xi - ep_j[j].getPos(); 2 H1E

PS::F64 r3_ inv = rij * rij + eps2;

PS::F64  r_inv = 1.0/sqrt(r3_inv);

r3_inv = r_inv * r_inv; (W/O PhantOm—GRAPE)

r_inv *= ep_j[j].getCharge();
r3 inv *= r_inv;
ai -= r3_inv * rij;
poti -= r_inv;
}
force[i].acc += ai;
force[i].pot += poti;

#endif




template <class TParticlel>
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(w/o0 Phantom-GRAPE)
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noboay.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,
PS::F64vec *& vel,
const PS::F64 eng = -0.25,
const PS::S32 seed = 9) {



noboay.cpp

#include<iostream>
#include<fstream>
#include<unistd.h>
#include<sys/stat.h>

#1 le<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,
PS::F64vec *& vel,
const PS::F64 eng = -0.25,
const PS::S32 seed = 9) {



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

leap-frogiEIC K 5
JEED
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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;




PS::S32 n = system.getNumberOfParticlelLocal();
getNumberOfParticleLocal()
TRIFHENDEE TE S



system[i].vel += system[i].acc * dt;
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int main(int argc, char *argv[]) { )(/r \/Ba%zléﬁlaaﬁﬁﬁ



PS::Initialize(argc, argv); FDPS*}J;HH“:



while((c=getopt(argc,argv,"i:o:d:D:t:T:1:n:N:hs:")) != -1){
switch(c){
case 'o':
sprintf(dir_name,optarg);
break;
case 't':
theta = atof(optarg);
std::cerr << "theta =" << theta << std::endl;
break;
case 'T':
time_end = atof(optarg);
std::cerr << "time_end = " << time_end << std::endl;
break;

s':
dt = atof(optarg);
std::cerr << "time_step = " << dt << std::endl;
break;

case

case 'd':
dt_diag = atof(optarg);
std::cerr << "dt_diag = " << dt_diag << std::endl;
break;

case 'D':
dt_snap = atof(optarg)

“a

std::cerr << "dt_snap = " << dt_snap << std::endl;
break;

case '1':



el A4l = H"RVEAINVY-HET B/
std::cerr << "n_leaf limit = " << n_leaf limit << std::endl;
break;
case 'n':
n_group limit = atoi(optarg);

std::cerr << "n_group_limit = " << n_group_limit << std::endl;
break;
case 'N':
n_tot = atoi(optarg);
std::cerr << "n_tot = " << n_tot << std::endl;
break;
case 'h':
if(PS::Comm: :getRank() 9) {
printHelp();
}
PS::Finalize();
return 9;
default:
if(PS::Comm: :getRank() == 0) {
std: :cerr<<"No such option! Available options are here."<<std::endl;

printHelp();

}
PS::Abort();




PS::ParticleSystem<FPGrav> system grav; 0)

system_grav.initialize(); F R - *}JHH'H_/,




PS::DomainInfo dinfo; @

dinfo.initialize(coef_ema); /::)jz . I]Z]JHH'ﬂf,

dinfo.collectSampleParticle(system grav); —
. . . P WA=,
dinfo.decomposeDomain(); 'FE\iEjZ,]] %IJ




PS::TreeForForceLong<FPGrav, FPGrav, FPGrav>::Monopole tree grav;

tree_grav.initialize(n_tot, theta, n_leaf limit, n_group limit);

ARk - #IER{E



M E{ERBEEZ B

JIDETE

tree_grav.calcForceAllAndWriteBack(CalcGravity<FPGrav>,

CalcGravity<PS: :SPJMonopole>,
system_grav,
dinfo);




iSiEli=wa)

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++);
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_s
fout_eng << time_sys << " " << (Etotl - Etot®) / Etot® << std::endl;
fprintf(stderr, "time: %10.7f energy error: %+e\n",
time_sys, (Etotl - Etot®) / Etote);
time diag += dt_diag;

kick(system grav, dt * ©6.5);



kick(system grav, dt * ©.5);

time_sys += dt;
drift(system_grav, dt);

if(n_loop % 4 == 0){
dinfo.decomposeDomainAll(system _grav);

system_grav.exchangeParticle(dinfo);
#ifdef MULTI_WALK
tree_grav.calcForceAllAndWriteBackMultiWalk(DispatchKernelWithSP,
RetrieveKernel,
tag max,
system_grav,
dinfo,
n walk limit,
true);
#else
tree_grav.calcForceAllAndWriteBack(CalcGravity<FPGrav>,
CalcGravity<PS: :SPJMonopole>,
system_grav,
dinfo);
#endif

kick(system_grav, dt * 90.5);

n_loop++;
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#ifdef MULTI_WALK
tree _grav.calcForceAllAndWriteBackMultiWalk(DispatchKernelWithSP,
RetrieveKernel,
tag max,
system_grav,
dinfo,
n walk limit,
true);
#else
tree_grav.calcForceAllAndWriteBack(CalcGravity<FPGrav>,
CalcGravity<PS: :SPJMonopole>,
system_grav,
dinfo);
#endif

kick(system grav, dt * 0.5);
n_loop++;
#ifdef ENABLE PHANTOM GRAPE_X86
g5 close();

#endif

PS::Finalize();
return 0;
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