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(0O 2006)

/VARI xi, yi, zi, e2;
/VARJ XJ, V3, ZJ, mj;
/VARF fx, fy, fz;

dx = x1 - XJ;

dy = yi - ¥J;

dz = z1 - zjJ,;

r2 = dxxdx + dy*dy + dz*dz + e2;

r3i= powm32(r2¥

ff = mj*r3i;

fx += ff*dX;

fy += fix*dy;

fz += ff*xdz;
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int SING_send_j_particle(struct grape_j_particle_struct *jp,
int index_in_EM) ;

int SING_send_i_particle(struct grape_i_particle_struct *ip,
int n);

int SING_get_result(struct grape_result_struct *rp);

void SING_grape_init();

int SING_grape_run(int n);
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Shingu et al, “A 26.58 THops (Global Atmospheric Sim-
ulation with the Spectral Transform Method on the
Earth Simulator ”
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var vector long xi hlt f1t64to72
var vector long yi hlt £f1t64to72
var vector long zi hlt f1t64to72
var vector short idxi hlt fix32to36ru
bvar long Xxj elt flt64to72
bvar long yj elt flt64to72
bvar long zj elt f1lt64tor72
bvar long vxj Xj

bvar short mj elt £f1t64to36
bvar short eps2 elt f1lt64to36
bvar short idxj elt fix32to36ru

var short 1mj

var short leps?2

var short 1lidxj

var vector long accx rrn flt72to64 fadd
var vector long accy rrn flt72to64 fadd
var vector long accz rrn flt72to64 fadd
var vector long pot rrn flt72to64 fadd
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oot



loop initialization
vlien 4

uxor $t $t $t

upassa $ti $ti $1r4ov
upassa $t $t  $1r4d8v
upassa $t $t  $1lrb6v
upassa $t $t  pot
loop body

vlen 3

bm vxj $1rOv

vlien 1

bm mj 1mj

bm eps2 leps2

bm idxj lidxj

J00(0000000)000000000(([@0O00000
0o0)



vlien 4

nop

upassa idxi idxi $t

uxor $ti lidxj $t

moi 2

ulnot $ti $ti $t # mreg 1 indicates i != ]
moi O

nop

fsub $1r0 xi $r6v $t

fsub $1r2 yi $r10v ; fmul $ti $ti $t

fsub $1rd zi $ridv

fmul $r10v $r10v $r18v ; fadd $t leps2 $t
fmul $ri1dv $ri1dv ; fadd $fb $ti Pt

fadd $fb $ti $r18v $t # rsq is now in ri18 t, dx, dy,dz are in

Jodduuoddgddddddoon 20000



ulsr $ti i1"60" $t $1r22v

ulsr $ti iz $t

uadd $ti $1r22v $t

usub hl1"9fd" $ti $t # $1r8v U0 1.50
ulsl $ti i1"60" $1r30v

moi 1

uand il"1" $1r22v

moi O

uand $r18v h"O00Offffff" $t

uor $ti h"3f£000000" $t

fmul $ti £"0.57" $t

fsub £"1.57" $ti $t

mi 1

fmul £"1.414" $ti $t

mi O

nop

fmul $t $1r30v $t $r22v # Here the result is the initial guess

r300000000000000100



fmul
fmul
fmul
fmul
fmul
fsub
fmul
fmul
fmul

$r18v $ri18v $r26v $t

$ri18v $ti $r26v $t

$ti £"0.5" $r26v # r26v is ax*x3/2
$r22v $r22v $t

$ti $r26v $t

f"1.5" $ti $t

$r22v $ti $t $r22v

$ti $ti $t

$ti $r26v $t

(oooooog)

fsub
fmul
fmul
fmul
fsub
fmul
fadd
fmul

£f"1.5" $ti $t
$r22v $ti $t $r22v
$ti $ti $t

$ti $r26v $t
£"0.5" $ti $t
$r22v $ti $t

$r22v $ti $t

1mj $ti $t $r22v
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mi 2
fmul
fmul
fmul
fmul
fadd

.
10
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0]
.
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$ré6v $ti
$r10v $t

upassa pot pot $1rOv
fadd $fb $1r40v $1r40v accx

$ridv $t ; fadd $fb $1r48v $1r48v accy

$ri18v $t

$fb $1rOv pot

0 0ooa
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[]
[]
[]

[]
[]

fadd $fb $1r56v $1r56v accz
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int SING_send_j_particle(struct grape_j_particle_struct *jp,
int index_in_EM) ;

int SING_send_i_particle(struct grape_i_particle_struct *ip,
int n);

int SING_get_result(struct grape_result_struct *rp);

void SING_grape_init();

int SING_grape_run(int n);

000000000000 GRAPE-3/5000000000
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struct grape_j_particle_struct{
double xj;
double yj;
double zj;
double mj;
double eps2;
UINT32 idxj;
s
struct grape_i_particle_struct{
double x1i;
double y1i;
double zi;
UINT32 1idxi;
¥
struct grape_result_struct{
double accx;
double accy;
double accz;
double pot;

¥
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