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struct Diffusion3d {
__host__ __device__
void operator() (const ArrayIndex3D &idx,
float ce, float cw, float cn, float cs,
float ct, float cb, float cc,

const float *f, float *fn) {
fnlidx.ix(] = ccxflidx.ix()]
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+cn*f [idx.1ix<0,1,0>()]+cs*f [idx.ix<0,-1,0>()]
+ctxf [idx.1x<0,0,1>() T+cb*f [idx.ix<0,0,-1>()];

}
};
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Loop3D<HostLoopEngine3D>
loop3d(nx+2*mgnx, mgnx, mgnx,
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loop3d.run(Diffusion3d(), ce, cw, cn, cs,
ct, cb, cc, £, fn);

HostLoopEngine3D 23#i L K EA I N7 v 7L — |
NI A=FDEHELTHZONIHDT, 4k CPU
ETREFRICNLT7 7y 72 L LTHESINL TV
ATV VBEBE for XTHEITT 2, NFIX—FLLT
DeviceLoopEngine3D Z#iE§ % 2 & T GPU hLTHITT
LZZENHBTHL, 77 ADHHLS Loop3D: :run()
THESND NI A= 3R EAFETH L, COT VT
L—FRI X =% i3, 2—YPERMZHET 5 2 L3
BBLZ->TED, 2—VILLkoTitRGKEZEE T &
AR L I > T\ B,

TYTL—bRIA=F ELTHETE S 7 7 ADHIL
L C. HostLoopEngine2D % LA TR T,

class HostLoopEngine2D {

public:

HostLoopEngine2D(const LoopRange r[2])
cr_(r) {3}

template <class Func, class Params>

void operator() (Func func, const Params &p) {
ArrayIndex2D idx(r_[0].n, r_[1].n);

for (int j=r_[1].begin; j<r_[1].end; j++) {
for (int i=r_[0] .begin; i<r_[0].end; i++) {
idx.set_pos(i, j, k);
run_func_host (idx, func, params);
}
¥
iz

private:
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Fig. 1 GPU computation of 3D computational mesh with the
z-marching (X-Z plane).
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Table 1 Auto-tuning parameters.

Number of threads in = direction 4, 8, 16, 32, 64, 128
1,2, 4,8, 16

1,2, 4,8, 16

Number of threads in y direction

Number of mesh in z-marching

&2 ARV A XICL SR CUDA ALy F#E 2z TIRD
v —F v IR
Table 2 Optimal CUDA thread size and z-marching length for

mesh sizes.

Mesh size Threads z-marching
323 (32,8,1) 2

643 (64,4,1) 2

2563 (128,1,1) 2

5128 (128,1,1) 2
8x512x 512  (8,16,1) 8
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Fig. 2 Performance of diffusion computation with auto-auning

provided by the framework.
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