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Efficient data transfer between CPU and GPU for large-scale
biophysical simulation on GPU cluster
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Abstract: Flint is a general biophysical simulator, which automatically translates a heterogeneous biophys-
ical model into a simulation code to run on a GPU. The limit of memory space on a GPU bounds the scale of
a simulation. We therefore develop an implementation of Flint on a GPU cluster for large-scale biophysical
models. With using a GPU cluster, a communication among compute nodes requires data transfer between
the node and its own GPU. However, the data to be transferred are ditributed on the memory of the GPU,
because existing implementation arranges data according to the order of calculation. The overhead to trans-
fer the distributed data between CPU and GPU degrades the performance of a simulation. Our proposed
method can generate a simulation code that arranges the data to be transferred seaquentially on the memory
of the GPU. Experimental results show that the simulation code accomplishes 2.6 times speedup using 16

GPUs.
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1: void calc_phaseO(double *vals){
2:  vals[29] = vals[37] + vals[41];

4

5

6: void AdvanceStep(double *vals) {

7: calc_phaseO(vals); // #GXOFEM

8 comm_phasel(vals); // RD7T r— A ERT—Z DG
9:  calc_phase2(vals); // B8 UJz7—27% AWV TR
10: comm_phase3(vals);

11: calc_phase4(vals);

12: }

14: int main(int argc, char *argv[]) {
15: double time;
16:  double *vals; // PQ A%l

18:  Initialize(argc, argv);
19:  vals = InitVals(); // PQ ASIOHIHIE
20:  for(time = step; time < length; time += step) {

21: AdvanceStep(time, vals); // 1 A7 757 O
22: if (time % granularity == 0){

23: PrintValues(vals); // &SRO

24: }

25: }

26: }
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