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IBM SP , ,
1 -
- @D
N; x N, A N, x Nj B, N; x N C
C= AB (1)
k 4 k N]/N21N3°
‘B k ., i A ARy
B i BY i, (0<i<k-1). , A k  :A(f, 1),
0<j<k-1. C , t C
C(T\gl)/kx NS/
k-1
C(t) = D A(t,)B(D), 0<t <k-1 (2)
=0
i, A(j,i) B(i) 0SjSk-1, k , i k
N/ kx Nj :

A(0,0) B(0)
A(0,1) B(1)

A0, k- 1)B(k- 1)
A(1 ,0) B(0)
A(1 1) B(1)
Al k- 1)B(k- 1)
A(k-1,k-1)B(k-1)

€] I

P;(LS,S) =

A(0,i) B(i)
A(l ,i) B(i)

A(k - 1,i) B(i)

= | P(F .k © Iy

4 P s

A(0,0) B(0)
A(1 ,0) B(0)

A(k - 1,0) B(0)
A(0,1) B(1)

A(1 1) B(1)

A(k-1,1)B()

A(k-1,k-1)B(k-1)
(3)

i=(t-1D)L+u,j=(u-1)S+1

1 <t<S1 <<uxl
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i k-1 C(i)
c
2, A, ) B()
C(0) k-1
c() Z]-=0A(l ) B(j)
c‘ ; = ko1 ) (4)
) 2, AGiLj) B(j)
C(k-1) .
X Ak 1, B(j)
, k A:(N/
k,Nz/k) B:(N2/k,N3)o
k-1 MPI ( MPF ALL-
TOALL) :
teer =t + (k- 1) Ny N3t/ k (5)
1 t,
- ,A,B
2
(1), k=1k:,N,, Ny, Nj k, . A
) A(i,j), B A
, (i,7) B (j,i) B(j,i),
C(i,j) = 2 AGi, D B(I,j (6)
k, =3
C(0,0) C(0,1) C(0,2)
C(1,0) ca,21) ca.,2 =
C(2,00) C(2,1) C((2,2)
A(0,0) A0,1) A(0,2) | B(0,0) B(0,1) B(0,2)
A(1,0) A(1,1) A(1,2) | B1,0) B(,21) B({,2)
A(2,0) A1) A2,2) | B2,0) B(2,1) B(2,2)
A(i, ) B(1,) ! B
( 1).
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A(i,0) B(0,0)
A(i 1) B(1,0)
A(i2) B2 1)

i

A(0,0) B(0,0)

A(0,1) B(1,0)

A(0,2) B(2,0)
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A(1,1) BA 1)

A(1 2) B2 1)
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A(2,2) B(2 2)
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A0 ,1) B(1 1)

A(0,2) B(2 1)
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A(2,2) B(2,0)

A(0,0) B(0,2)

A(0,1) B(1 ,2)
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A(i,k - 1)B(k - 1,0)

A(i,0) B(0,0)
A(i,0) B(0 1)
A(i,0) B(0,2)

A(i,0) B(0,k - 1)

3x3

A(i, 1) B(1,))

A(i, j) B(j,0)
A(i, ) B(j1)
A(i, ) B(j2)

A(i,j) B(j k- 1)

A(i,0) B(0,1)
A(i,1) Bl 1)
A(i,2) B(2,1)

A(i,k - 1) B(k - 1,1)

A(i,1) B(1,0)

A(i,1) BA 1)

A(i 1) B ,2)

A(i 1) B ,k - 1)

(8),

C(i,j), C.
| L Pk, k) © Iy | P(k,k) © Iy,

A(i,0) B0,k - 1)
A(i 1) B( k- 1)
A(i2) B2,k - 1)

A(i/ks' I)B(kc' lfks' 1)
A(i k- 1) B(k - 1,0)
A(i, k- 1) B(k - 1,1)

A(i, k- 1) B(k - 1,2)

AGi k- 1) B(ko - 1,k - 1)

>

T

(7
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B:(N/ ks, N3/ k) ,
(k-1)

t mesh

tc-r‘ tmesh = (l - ks)ts"'[(k‘ I)Nl - (ks‘ 1)(Nl + NZ)] N3te/k

Ny = N, = N3 =

(12)

(13)

10

MPI

(4)

s

s

Eesh =

t

[ r >

Ny N3/ k,
(k- 1) £+ (k- 1) Ny N3t/ k

k- 1

7

B

ts+ (ks' I)Nl N3te/k

A:(N/k, N/ k)

ksts+ (ks' 1)(Nl + N2) NSte/k

= (- k)ts+[(ki-1)N - (k- 1)(N + Ny»)] Nst./ ki

Foov = toesn =

IBMSP

poe

N, A.B

s

N 2K/ (k- 1) x t/t,

tc- r - tmesh > 0

k-1 2K/ N x t/t,

Fortran90 + MPI

8 CPU,

IBMSP

(
(12)

MPI .

(1 - k)t + (k- 1)’ Nt/ kK

[31

IBMSP
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B

9)

(10)

(1)

(12)
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R 6 % .
1
- (CR)(9) ( MESH) (s)
10000 x 10000 175.7 174.9
11264 x 11264 263 .5 245 .7
12000 x 12000 303 .9 297 .6
13312 x 13312 459 .2 390 .4
14000 x 14000 520 .6 480 .3
16 CPU, 8 s 2 CPU.
2 -
s 9216 x 9216 . S
- 10 %.
2 9216 x 9216 CPU
CR MESH
CPU (s)
(s) (s)
4 551 .2 3.82 511.7 4.11
2104 .9
16 159.5 13.20 130.1 16.20
[4.5]
b

Strassen V. Gaussian Elimination

Barry Wilkinson, Michael Allen

is Not Optinal

— MPI

. Numerical Mathe matics ,1969 ,13 :354 ~ 356 .

,2002 .
,2001 .

,1992 .
,1999 .

, 2003 ,14(3) :369 ~374.
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I MPLE MENTATION OF MATRICES MULTIPLICATION
ON SUPERCOMPUTER

Wu Xiangjun Huang Liping
( Chinese Academy of Meteorological Sciences , Beijing 100081)

Abstract

The matrices multiplication is often used in NWP . On distributed syste ms ,such as IB M
SP ,the multiplication of two matrices requires data transpose and the efficient data com muni-
cation are crucial to its performance . Two parallel algorithms are presented, one is based on
columm row decomposition and another is based on mesh partition, and the imple mentation
and communicatiomrtime of this two different methods are discussed. Results on IBM SP
show that the com munication in mesh algorithm are less and the improve ment on speedup is

up t0 10 %.

Key words: NWP  Matrices- multiplication Parallelcomputing  Distributed system  Da-

ta com munication





