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Research and Application of Parallel Optimization in High Performance
Computing Based on OpenACC
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Abstract: For the inefficiency of development and maintenance caused by complex coding and poor portability in GPU acceleration,, we
make use of the acceleration technology based on the OpenACC to rewrite the traditional serial code for improving the development effi-
ciency and simplifying the code. In this paper, taking the long wave radiation in GRAPES model as research object,the preliminary opti-
mization of procedure performance is carried on by compiler options first,and then the data and loop structure is preprocessed with adding
OpenACC instruction to implement the parallel of loop according to the data dependence and memory accessing feature. The experiments
indicate that the parallel computing of long wave radiation is correct with the acceleration of 4 to 6 times on basis of the original non—par-
allel code structure. The optimal performance can be compared to the Inter cluster in same computing power. Although still lower than
GPU acceleration, the readability and portability of the code are greatly enhanced. With the development of the compiler and hardware
technology ,the OpenACC has a broad space for development.
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subroutine rrtmg_Iw ()
do iplon =1, ncol

call inatm ()

call cldprme ()

call setcoef ()

call taumol ()

call rtrnme ()

enddo

end subroutine rrtmg_lw
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1 subroutine rrtmg_lw ()
1 DO loop = begin_chunk, end_chunk, 1
1 call inatm ()
1
1

DO loop = begin_chunk, end_chunk, 1
call rtrnme ()
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do nm=1, nlay
do km=1, ncol
reicmel(km,nm) = rei( km,nm)
relgmel (km,nm) = rel (km,nm)
pmid(km,nm) = play(km,nm) * 1.e2_rb
enddo
enddo
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| $ ACC PARALLEL LOOP local(nm,km)

I $ ACC copyin ( rei, rel, play ) copyout ( reicmcl, relqmel,
pmid)

I $ ACC annotate ( dimension ( rei ( ncol, nlay ), rel ( ncol,
nlay) ,play( ncol,nlay) , reicmcl ( ncol , nlay ) , relqmel ( ncol , nlay ) ,
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......... / /TS
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(2) B

doi=1, ncol

do isubcol =1, nsubcol

do ilev=2 nlay

if(CDF(isubcol, i, ilev=1)>1. _rb—cldf(i,ilev-1) )

then

CDF(isubcol,i,ilev)= CDF(isubcol,i,ilev-1)

else

CDF(isubcol,i,ilev)= CDF(isubcol,i,ilev) #*

(1. _rb=cldf(i,ilev-1))

endif

enddo

enddo

enddo
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3,1,2)) copyin (cldf) annotate ( dimension ( cldf ( ncol, nlay) ) )
collapse(2)

......... /TR

| $ ACC END PARALLEL LOOP
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! $ ACC PARALLEL LOOPcopyin ( clwp, ciwp, tauc) copy-
out( clwp_stoch( * , * ,i),ciwp_stoch( * , * ,i) ,tauc_stoch( * ,
*,1))

do ilev=1,nlay

! $ ACC LOORP tile(57)

do i=1, ncol

do isubcol=1, nsubcol

clwp_stoch(isubcol,i,ilev)= clwp(i,ilev)

ciwp_stoch(isubcol,i,ilev) = ciwp(i,ilev)

tauc_stoch(isubcol,i,ilev) = tauc(isubcol,i,ilev)

enddo
! $ ACC END PARALLEL LOOP
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