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Abstract This article mainly introduced the research and analysis of the parallel optimization algorithm of the meteoro-
logical particulate_meso dust aerosol coupling model under different versions of the x86 architecture. Drawing on the
current mainstream parallel optimization design methods at home and abroad.combined with the GRAPES_MESO sys-
tem’s own program architecture and parallel framework,corresponding parallelization transformation was implemented
for different versions of x86 architecture. Using the gprof tool and poke pile timing,the test hotspot module has three
main parts: 10, communication and physical process. The main optimization methods for the 10 module are:1) continu-
ous reading and writing by discrete reading and writing; 2) opening buffer from sparse memory access to continuous
memory access;3)asynchronous 10. The following methods are adopted for the communication part: 1) the fine-grained
communication is changed from fine-grained to coarse-grained; 2) the aggregate communication with lower time com-
plexity is adopted. Analysis of optimization results for I0 and communication modules show that the time-consuming ra-
tio of 10 module optimization decreased from 43. 7% to 1.41%. The proportion is greatly reduced,and the optimal per-
formance is improved by 317 times. Therefore, the method described in this paper greatly improves the operating effi-
ciency of the I0 module. In addition, the main optimization methods used to optimize the physical process are as follows:
1) the multi-layer cyclic calculation process is changed from discrete to continuous;2) the communication mechanism is
cyclically shifted;3)the data is reused to reduce computational redundancy;4) the stack variable space is reduced. The
computational performance is increased by 22% , which further improves the parallel efficiency of the program and the
strong scalability of the model.
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read_grapes_input_data(D) 28. 37 26.74 30.12 33.34
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read_grapes_boundry_data(I) 0.62 0.73 1.12 1.19
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post_output(O) 0.72 0.67 0.66 0.68
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Globbuf=0.
IF(OnMonitor) THEN
do k=kms,kme
READ({id) ((globbuf(i, k,j),i=1ids,ide) ,j=jds,
jde)
eddo
ENDIF
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IF(OnMonitor) THEN
READ(fid) (((grid % q_b(ik.j,1).i=1,&
max (ide.jde)) .k=kms,kme).j= 1, grid% spec
_bdy_width )
ENDIF
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do j=]jts,jte
do k=kts.kte

do i=its.ite
do b=1,num_band
do nn=1,aero_nsize
dtaual(i, k,j,b) =dtaual(i, k,j, b) +ntaual(i, k,j.nn,b)
asytau(i, k,j,b) =asytau(i, k.j,b) +ntaual(i, k,j,nn,b) & * monitor(i, k,j,
b,nn)
enddo
enddo
enddo
enddo
enddo
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GSW,XLAT.XLONG,
ALBEDO,t_phy,
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