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Implementation and Evaluation of the Nanopowder Growth Simulation with OpenACC

Makoro Sucawara,t Kazuniko Komarsu, %3 Snorcur Hirasawa, 113
Hirovukr Takizawa1-3 and HiroakiKoBayasmr 72

This paper presents an implementation of the plasma-assisted nanopowdergrowth simulation with Ope-
nACC. OpenACC provides compiler directives to allow an existing application to use GPUs. On the other
hand, OpenCL is a lower-level programming model. Since OpenACC and Opefelpmgramming mod-
els of different abstraction levels, they requir@atient optimizations for a given application code. Therefore,
in this paper, several versions of a practical application, the nanopowder growth simulation, are implemented
using diterent optimizations. Then, the performance impact of each optimization is discussed through some
experimental results. The evaluation results show that OpenACC and OpenCL can achieve 1.9x and 5.6x
performance improvements, respectively. It is also demonstrated that the current version of OpenACC re-
quires low-level performance tuning such as OpenCL programming in order to achieve a high performance
comparable with OpenCL.
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/ COMPUTATION KERNEL OEOAGUL ROUTINED /
I$ACC UPDATEDEVICE(DNP,DNPOLD,BETALOC )
ISACC KERNELS

ISACC LOOP GANG (NFRAC)

DO N=1,NFRAC

ISACC LOOP WORKER (NNODE)

DO K=2,NNODE

O N O D W N

9 DO M=1NFRAC
10 DO L=1,NFRAC

11 DO J=2,NNODE

12 DO I=2,NNODE

13 IF (OO0 ) THEN

14 DDNPCO=DDNPCO+BETA(I,J,L,M)+00
15 END IF

14 END DO

17 END DO

18 END DO

19 END DO

21 DO L=1,NFRAC
22 DO 1=2,NNODE

23 IF (000 ) THEN

24 DDNPCO=DDNPCO-BETA(I,K,L,N)+000
25 END IF

24 END DO

21 ENDDO

24 DNP(K,N)=DNP(K,N)}+DDNPCO
30 IF (DNP(K,N).LT.SMALL) DNP(K,N)=ZERO

33 ENDDO!K

33 ENDDO!N

34 1SACC ENDKERNELS

35 ISACC UPDATEHOST(DNP)
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