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OpenMP parallel computing model for two-dimensional flow with non-uniform sediment//YU Shou-bing Yellow River
Institute of Hydraulic Research ~ Zhengzhou 450003  China

Abstract In order to realize parallel computing for two-dimensional flow with non-uniform sediment OpenMP is used to transform
serial source program. Hence a parallel computing model for two-dimensional flow with non-uniform sediment is estabished. The
OpenMP parallel computing model based on triangle-quadrangle mixed grid has the characteristics of cell independence in the
condition of explicit numerical solution. According to this advantage by means of embedding the circular OpenMP parallel
instructions and array parallel instructions in cycle calculation and the integrated array operation respectively the parallel
computing can be realized without modification of Fortran serial source program. Case calculation results show that the parallel
speed ratio can reach the maximum value of 1.55 when the parallel computing process number is equal to the computer intrinsic
one. As OpenMP programming is simple and flexible and it is suitable to operate in multi-core computer it will be more widely
used with the improvement of performance of computer hardware.
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2.2 OpenMP
OpenMP Fortran
$OMP  $

2.2.1
$ OMP parallel do
do

$ OMP end parallel do

$ OMP parallel do private rATmp
do i=1 miNumC
rATmp = ¢G * rRoughness ** 2 % tUBed i / depNow
i %%x0.333
uFlux i =uFlux i —uNow i * rATmp + 0.0000895 *
depNow i * vNow 1
vFlux i =vFlux i — vNow i * rATmp — 0.0000895 *
depNow i * uNow i

uNow i = 1TFlowStep * uFlux i + depNow i * uNow

i /depNew i
WNow i = rTFlowStep * vFlux i + depNow i * vNow
i /depNew i
end do
$ OMP end parallel do
rATmp
private
2.2.2
$ OMP parallel workshare $ OMP end parallel
workshare do

$ OMP parallel workshare
rUBed 1 miNumC = sqrt uNow 1 miNumC ** 2 +
vNow 1 miNumC %% 2
shrU 1 miNumC = ¢ G* rUBed 1 miNumC * rRoughness/
depNow 1 miNumC ** 0.1667
$ OMP end parallel workshare
$ OMP

2.3

2.3.1
a. Roe

$ OMP parallel do private iCelLR rHUVZbL rHUVZbR
do i=1 miNumS
iCelLR  =atGrdS i %c
rHUVZbL = /depNow iCellR 1 uNow iCelLR
1 vNow iCellR 1  zb iCellR 1 /
rHUVZbR = /depNow iCellR 2 uNow iCelLR
2 vNow iCellR 2 zb iCellR 2 /
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call SlvFlwByRoe sidFlux 1 3 i  rHUVZbL Intel R Visual Fortran 11.1.3471
tHUVZbR atGrdS i % norm Microsoft Visual Studio 2008
end do 3.2
$ OMP end parallel do )

b. 5km 22 km
600 m 2 ~5km SMS 20m
$ OMP parallel do private rATmp j
do i=1 miNumC
rATmp 1 3 =0.0
doj=14

rATmp 1 3 =rATmp 1 3 + arCof j i *
sidFlux — atGrdC 1 %s j  * atGrdC

AR
end do
hFlux i = — rATmp 1
uFlux i = = rATmp 2 5
vFlux i = —rATmp 3
enddo 1981
$ OMP end parallel do 8 22 1026 3
2.3.2
a.

do i=1 miNumSGrp
call CmpCnveUpwind SLFlux 1 SLG i

end do 0.02 mm 0.20 mm
i 100% 0%
CmpCnvcUpwind 0% 100%
b.
$ OMP parallel do 6000 12 _
do i=1 miNumC i; iggg tlgO 2,5
call CmpSLTransYu i depNow i rUBed i £ 3000 6 =
depNew i ﬂg 2000 4 @
b i =sbi +aSdmt i %rWhiZbDlt o 003 3 &
call UpdateGraduation 1 S = S 2 = 8 &
end do g 2 & & & = F =
$ OMP end parallel do % % % % % % % %
c. H i
$ OMP parallel workshare 3
depNew 1 miNumC = wlNow 1 miNumC + zb 1 3.3
miNumC 7
$ OMP end parallel workshare
Sp Ts
3 Tp
3.1
Dell Precision T1500 OpenMP
Intel R Core TM i7 CPU OMP_setnum_threads
2.8GHz 4G Microsoft 8
Windows WinXP Professional 2002 Service Pack3
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4 308 880 1.44 8 287040 1.55
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