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User program FDPS

Definition of particle Template library
— Domain
decomposition
— Exchange
particles
Main routine — Calculation of
— Initialize interaction
— Initial condition — FEte.
— Main loop
— Domain decomposition <&;
— Exchange particles <
— Calculation of
interaction -

— Time integration

Definition of interaction
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Listing 1 shows the complete code which can be actually
compiled and run, not only on a singlecore machine but
also massively-parallel, distributed-memory machines such
as the full-node configuration of the K computer. The total
number of lines is only 117,

include <particle_simulator.hpp>
sing namespace PS;

lass Nbody{
ablic:

F64d mass, eps;
F64vec pos, vel, acc; *
Fédvec getPos() comst {return pos;}
F64 geuCharge() comst {return mass:}
void copyFromFP(const Nbody &in){

mass - 1n.mass:

pes = 1n.pos;

eps - 1n.eps;

}
vold copyFromForce(const Nbody &out) {
acc = out.acc;

vold clear() {
acc = 0.0;
}

void readAscii(FILE s1p) {
tfscant (fp,
*RirXirdirXirnisasrdieRisc”,
&mass, &eps,
&pos.x, kpos.y., kpos.z,
&vel.x, &vel.y, kvel.z);
»
void predict(F64 dt) {
vel += (0.5 & dr) = acc;
pos &= dt + vel;

vold correct(Fs4 at) {
vel += (0.5 » dt) » acc:
¥

femplate <class TPJ>
prruct calcGrav{
void operator () (comst Nbody e« ip,
const 532 ni,
const TPJ = jp,
const 532 nj.,
Nbody » force) {
for(832 1-0; 1<m1; 1+4){
Fédvec x1 = 1p[1].pos;
F64 ep2 - 1p[1].eps
e 1p[1).eps;
F64vec a1 - 0.0;
for(s32 3-0; j<nj;:]++){
F64vec x] = jpl(3j).pos:
F64vec dr - 11 - x3:
F64 m] = jpl3).mass;
F64 dr2 - dr + ar + ep2;
F64 dari1 - 1.0 / sqru(ar2);
ai -=- (4ari e« dri e dri

56 *m)) * ar,
58 force[1).acc += a1;
59 3
GO| }
GIgh:
62
G3fcemplate<class T
Gifwo1a s kp,
const F64 dt) {
66| $32 n - p.getNumberOfParciclelocal();
67| for(S32 1 = 0; 1 < n; 133)
68 pl1).predice(as);
69|
) emplate<class Tpsys>
T2@po1a correct(Tpsys &p.
T const F64 at) {
4 $32 1 - p.getNumberorParticleLocal();
o 1oT(S32 1 = ©0; 1 < m; 1+44)
6 pl1).correct(ac):
T
8
T9jkemplate <class TDI, class TPS, class TIFF
S0gwoid calcGravAllAnduriteBack(TDI &dinfo,
81 TPS &ptcl,
82| TTFF &tree) {
83| dinfo.decomposeDomainAll(ptcl);
84 picl.exchangeParticle (dinfo);
85| tree.calcForceAllAndwWriteBack
BG| (CalcGrav<Nbody>().
87 CalcGrav<SPJMonopole>(),
88| ptcl, dimfo):
SO
90|
9iint main(int argc, char eargv(
92 F32 time =~ 0.0;
a3 const F32 tend
91 o/ 128.0
a5 :
96
7 -initialize():
98| ::Particlesystem<Nibody> ptcl;
ptcl.initialize();
00 S::TreeForForceLong <Nbody, Nbody.
101 Nbody>:.:Monopole grav:
102 grav.initialize(0):
103 ptcl.readParcicledscii(argv(i]);
104 calcGravAllAndwriteBack(dinfo,
105| prcl,
106 grav);
107 vhile(time < tema) {
108 predict(ptcl, dtime):
109 calcGraviAllAndWriteBack(dinfo,
110| ptcl,
111 grav).
112 correct(prcl, dtime);
13 time 4= dtime;
114 }
115 PS::Finalize():
116] return 0;
HT!
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