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Adjoint Model of 2-D Parallel Shallow Water Model
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2. College of Computer, National U niv. of Defense T echnology, Changsha 410073, China)

Abstract: This paper discusses how to develop adjoint model( ADM) and tangent linear model(TLM) of the parallel model
based on shallow water equation. The parallel strategy of TLM is the same as the original parallel model. Parallel strategy of
ADM is different. The three adopt uniform domain decomposition in order to improve the parallel efficiency. One domain decom—
position is adopted on cluster parallel computer system. The computing cost of TLM is about as double as the original model and
ADM’ s is about 3 times as that. The communication cost of ADM is about as double as the original parallel model. T he speed-up
of TLM is the best among t hree models.
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Fig.1 One dimensional decomposition and its boundary data communication
( )
) , U )
, 1 , vV,
M+ 1 ) , Py Py
( 1 )7 2
6]
. MPI .
(1) ; :(2)
:(3)
, 100M bps 8
1. 7GH z, 512M B, Cache 256KB
( 1) 256x 256 , 512x 512 ,
l 2 2 2 2
1
Tab. 1 Parallel speedup of 2-D shallow water model on cluster
256x% 256 512%x512
1 2 4 1 2 4
(s) 0. 7528 0. 4725 0. 2936 3.2211 1. 8782 1. 1271
1. 0000 1. 5932 2. 5640 1.0000 1.7150 2. 8579
100. 0% 79. 6% 64. 1% 100. 0% 85. 8% 71. 2%
[7]
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PACK( CU, MSG) RECV(MSG, TAG, INFO)

PACK(g _CU,MSG) CU= UNPACK(MSG)

SEND(MSG, DEST, TAG) g _CU= UNPACK(MSG)
2

Fig.2 Pseudocode for one message passing variable and its associated derivative

B B

s g _vnew,
CALL MPI _SEND(g _vnew( 1, m+ 1),npl, MPI _REAL,nright, tag, MPI _COMM _WORLD, IERR)

CALL MPI_RECV(g _vnew(1, 1), mpl, MPI _REAL,nleft, tag, MPI _COMM _WORLD, ISTATUS, IERR)

? B B

CALL MPI _SEND( ad _vnew( I, m+ 1), ,npl, MPI _ REAL, nright, tag, MPI _COMM _WORLD, IERR)
CALL MPI_RECV(vtemp(1), npl, MPI _ REAL, nleft, tag, MPI _COMM _WORLD, ISTATUS, IERR)
do i= 1,npl
advnew (1, 1) = advnew (i, 1) + vtemp(i)
enddo
CALL MPI _SEND( ad _vnew( 1, 1) ,npl, MPI _REAL, nleft, tag1, MPI _COMM _WORLD, IERR)
CALL MPI _RECV(ad _vnew( 1, m+ 1),npl, MPI _ REAL, nright, tagl, MPI _COMM _ WORLD,ISTAT US, IERR)

npl
, 100M bps 8
1. 7GH z, 512MB, Cache = 256KB
, 256 x 256 ( 2), 512 x 512 (
3), 60
2 ( 256 256)

Tab.2 Parallel speedup of three models on cluster( Grid scale 256 % 256)

1 2 4

(3) (s) (9
(s) 0.7528 0.4725 1. 5932 0. 2936 2. 5640
(s) 1.4748 0. 8273 1. 7827 0. 5654 2 6084
(s) 2.0661 1. 3638 1. 5150 0. 8169 2. 5292




3 ( 512x 512)
Tab.3 Parallel speedup of three models on cluster( Grid scale 512 512)

1 2 4
(s (s) (s
(s) 3.2211 1. 8782 L. 7150 L 1271 2 8579
(s) 6.3049 3.2814 L9214 2 0135 31313
(s) 9.4093 5 8183 1L 6172 3. 2377 2 9062
2 3 , , ,
; , 512x512 , 4
2 2, 3
. 2, 2
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