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Abstract The influence of domain decomposition on the parallel computation speed of ARPS model is analyzed on the base of some experiments.
Results show that the subdomains similar to square possess the biggest acceleration rate and efficiency of parallel whether the optimization lever -02
is applied to or not. Under the circumstances of optimization lever -02, parallel speed also relates to decomposition direction. The decomposition
along y direction is preferable to that along x direction for improving in parallel efficiency. However, under the circumstances without optimization,
parallel speed is almost independent of decomposition direction. Furthermore, experimental results are discussed in the paper from the angles of
communications traffic and optimization.

Key words domain decomposition; numerical model; parallel computation

1 2
2.1
N, N, dx, dy
(N, —3)xdx
[1-3]
v (N, =3)xdy p X oy
( Py py) (Nx_s) (Ny_3)
MPI N,, N, 195 (N, -3)
(N, -3) 2,3,4,6
ARPS(The Advanced Regional Prediction System)
MPICH(2.0 ) Inter(8.1 )
2 1 (-02) 1
4 8 16 32 48 64 96
( 1) 4 (p=4),
Navier-Stokes Px Py 41, 2x2, 1x4 2
(40505023, 40705020)
Arakawa C LASG
(1977 )

2007-10-30 E-mail zzlgxxy@163.com

— 4



(O ) 1 64 Tpmin' Tpmax SP’ SP
64 64>=<1, 32%<2,8 ' '
; ' E, E, 1(a) S, S, p
=<8,2>x32,1x64 ( 2) 1 1-8
1h 2 10 min 3
8 p
2 S S p
0 2 2 P P
A(20,4) B(4, 20)
10° .
L . 1(b) E,? E, bp
p Py py Tols Tomax /S Tomax /S p ED EP EP
1 1 1 49.61 49.61 49,61 p 16 0.33 E
4 1 19.34 p
4 2 2 14.47 14.47 19.34 P 8 p 16
1 4 18.17
8 1 10.64
4 2 9.28
8 5 . 850 8.50 10.64
1 8 8.80
16 1 9.34
8 2 5.25
16 4 4 4.42 418 9.34
2 8 4.18
1 16 4.72 .
§
32 1 7.02 8
8 4 2.67 =)
32 . N 537 2.37 7.02 =
1 32 3.43
48 1 6.68
16 3 3.66
8 6 1.97 i
8 88 6.68
! 6 8 1.88 ! 9 10 20 30 40 50 60 70 80 90 100
3 16 1.89
1 48 2.68
6 1 6.32 (@ 1 S, ) S, )
32 2 3.31
64 8 8 1.56 1.56 6.32 1o f
2 32 1.89 0o I
1 64 2.33 K
08 "
96 1 5.26 L
48 2 3.23 071
12 8 1.45 Lo
9% o 1 10 1.16 5.26 061
2 48 1.26 051 -
1 96 1.98 o4l
*._
03[
2 2 0.2 * ..
p Px py T/(>10% s 0.1 Horees Foreeeee, *
1 1 1 297.88
gzzl ; ggé 9% 10 20 30 40 S0 60 70 & 90 100
16 4 6.06 SEEEALEL
64 8 8 5.97 .
4 16 6.03 () 1 E.C ) E(C )
2 32 6.61
1 64 7.98 1 1
2:2 2 2 S
1 1 (Tp) p
64 8x<8 1
64><1 8%=<8 6.32s 1565
4.05 1
1
(Tpmin) (Tpmax) X
( ) ,
p, 1 X ( 3
( ) Py P A(20, 4) B(4,20) 0
2 3
2 _
el S, =T,/T,, E,;=S,/p

—5—



g
=
=
B
36 : : : : : :
64x1  32x2 16x4 88 4x16 2x32 164
ALEALS BL T K
2 2 Sp
3 3
-00/s -02/s
A (20,4) 2787.12 16.41
B (4,20) 2796.06 48.67
3
3.1
1
4 8
N, x N, xN,
Px Py
NNy
P Py
@)
NX
Px Py
2 1
16 p,=2,p,=8
p.=4,p, =4
3.2
1
64 64><1 164
2
1 2
3

—6—

0]

ARPS
Ny p
Ny
p=4 Ny 50
nX
p=96 96><1
5 3
X Ny
A(20,4) 3
cache
cache cache
cache
4 Fortran
X
X
X
catch
cache
4
ARPS
X
MPI
ARPS
[1] ; ' )
IBM/SP [31. ,
523-533.
[2] ) ) .
, 2004, 15(5): 556-561.
[3] ) ' .
, 2001, 11(12): 33-36
[4] , , . LASG/IAP
[3. , 2003, 29(14): 15-17

Ny
B(4, 20)

ARPS

T213L31
2004, 15(5):

1

Nk



