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ABSTRACT

In this paper, we implemented a CUDA Fortran parallel program to run the CFD_NIMR model on GP-GPU’s, which simulates air
diffusion on urban ferrains. A GP-GPU is graphic processing unit in the form of a PCl card, and a general calculation accelerator to
perform a large amount of high speed calculations with low cost and electric power. The GP-GPU gives performance enhancement
of speed by 15 times to compare the Nvidia Tesla C1060 GPU with Intel XEON 2.0 GHz CPU. In addition, the program on a GP-GPU
shows efficient performance compared to an MPI parallel program on multiple CPU's. It is expected that a proposed programming
method on the GP-GPU parallel program can be used for numerical models with a similar structure.
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subroutine coefu

#ifndef CUDA
(original coefu code)
telse

call cuda_coefu
#endif

return

end subroutine coefu

module cuda_coefu_mod
attributes(global) subroutine coefu_kernel
(coefu CUDA code)

end subroutine coefu_kernel

subroutine cuda_coefu
call coefu_kernel<<<dimGrid,dimBlock>>>(...)

end subroutine cuda_coefu
end module cuda_coefu
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(Figure 3) A grid and a thread block on a GP-GPU
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real, allocatable, device :: cu_uu(:,:,:)

allocate(cu_uu(M, N, kmax),stat=istate)

do k=2,kmax1 do k=2,kmax1

do j=2,jmax1 if((2<=j).and.(j<=(ljmax-1)) then
do i=2,imax if((2<=i).and.(i<=(limax-1)) then
enddo endif

enddo endif

enddo enddo
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dist = blockDim%x*blockDim%y/2
do while(dist.ge.1)
if (idx(tid_x,tid_y).le.dist) then
smem(idx(tid_x,tid_y)) = smem(idx(tid_xtid_y))
+ smem(idx(tid_x,tid_y)+dist)
endif
dist = dist/2

enddo
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CPU Intel Xeon E5405 (2.0GHz)
GP-GPU Tesla C1060 (1.3.GHz)
Global memory 4G Bytes

#Multiprocessors 30
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where x: Output from CPU program
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