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a, — matA[i-1] [k-1]
b@ — matB[k-1][j-1]
c; ~ matC[i—-1][j-1]

(i, j, k=1,..., size)

for (i=0;i<size; i++)
for (j=0; j<size; j++)
matC[i][j]=0.0;

for (i=0;i<size; i++)
for (j=0; j<size; j++)
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matA[i] [k] — matA[i*strd+k]

matB[k][j1 — matB[kkstrd+j]
matCLi][j] — matC[i*strd+]]

ELOWI=AINE:
for (i=0;i<size; i++)
for (j=0; j<size; j++)
matC[li*strd+;]=0.0;
for (i=0;i<size; i++)
for (j=0; j<size; j++)
for (k=0;k<size;k++)
matClixstrd+j] += matA[i*xstrd+k]*matB[k*xstrd+j];
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/* matMul2d.c: Matrix Multiplication in 2d representation of matrices */

/*
* Calculate C = A * B
* A, B, C: 2d-array representation of matrices (size x strd).
* Thus, the (i,Jj) element is accessed by A[i][]j], etc.
*/
void matMul (double **matA, double **matB, double **matC, int size, int strd)
{
int i, 3j, k;
e mitialise + BEHD5IEHELTEIERHRD
for (i = 0; i < size; i++) :'XE@EE]O){’EU?.J_H:\

for (3 = 0; J < size; j++) tm2d.c M matAlloc() D i EFS R
matC[i] [j] = 0.0;

/* Matrix Multiplication */
for (i = 0; i < size; i++)
for (3 = 0; j < size; j++)
for (k = 0; k < size; k++)
matC[i] [j] += matA[i][k] * matB[k][]J];
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/* matMul.c: Matrix Multiplication */

/*

* Calculate C = A * B

* A, B, C: ld-array representation of matrices (size x strd)

* Thus, the (i,j) element is accessed by A[i * strd + j], etc.

*/
void matMul (double *matA, double *matB, double *matC, int size, int strd)
{

int i, 3, k;

/* Initialize */

for (1 = 0; i < size; i++)
for (3 = 0; j < size; j++)
matC[i * strd + J] = 0.0;

/* Matrix Multiplication */
for (1 = 0; i < size; i++)
for (3 = 0; j < size; j++)
for (k = 0; k < size; k++)

matC[i * strd + j] += matA[i * strd + k] * matB[k * strd + J];
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dsub run s.sh
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m THYAXDIELE

tm.c

int main(int argc, char **argv)

{
int size[] = { 16, 32, 64, 128, 256, 512, 1024, 2048 };
int i, Nsize = 1, nmeas;
double tmres, tmlim, tmeas, err;

Nsizel&{THIEEETE T H1TH A X DFELE. Nsize=8E T DO ZH ., BRINMMNED T, ¥
Nsize=1M2TEHL T, ZOREOLI=AH LKL
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2. rank 07 OEAMLETOEAA
A D WLEIFITZ X {&(MPI_Scatter)
BDETH{T%ZX{&(MPI_Bcast)
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«—rows*strd —f«—rows*strd —» «—rows*strd —»
rank 0
rank 0 oo |
3
rank 1 NERENYTY [T |
( matAl NERENYTT
( matAl)
rank myid L . |
ZZTClx—x5tERS(double *matA)ZEFEALTLS, N ZENYTF
ZRtERF(double *kmatA)DIHE L ( matAl)
&matA[0] [O]IZEZH#Z S
MP| Scatter (matA, EENYI7FDTERLR

rows * strd,
MP|_DOUBLE,
matAl,

rows * strd,
MP|_DOUBLE,
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MP|_COMM_WORLD) ;
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«—rows*strd —>le—rows*strd —» «—rows*strd —»|
rank O \ oo A
rank O L e |
rank 1 NEENYTT e |
(matCh " tigsiv 7y
( matCl)
rank myid L - |
N EENYTF
( matCl)
MP|_Gather (matCl, EENYIFDOTRLA
rows * strd, KETOERANEET ST —2DEL
MP1_DOUBLE, EET—RND2A T (doubleDT—43)
matC, ZENVIFDTELA
rows * strd, ZETOCRMNSRETHT—2DEL
MP1_DOUBLE, ZIET—3DFATGEIELRL)
0 ZETOLRADSUH

MP1_GOMN_WORLD) ; 23T OLREELIZ2=S—4
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ZRITEHIRIZD T O T L matMul2d_mpi.c

/* matMul2d.c: Matrix Multiplication in 2d representation of matrices */

#include <mpi.h>

/*

* Calculate C = A * B

* A, B, C: 2d-array representation of matrices (size x strd).
* Thus, the (i,]J) element is accessed by A[i][]], etc.

*/

void matMul (double **matA, double **matB, double **matC, double **matAl,
double **matCl, int size, int strd, int myid, int nprocs)

int i, 3, k;
int rows;

rows = size / nprocs;
MPI Scatter (& matA[O0] [0], rows * strd, MPI DOUBLE,
& matAl[0] [0], rows * strd, MPI DOUBLE,
0, MPI_COMM WORLD) ;
MPI Bcast (& matB[0][0], size * strd, MPI DOUBLE, 0, MPI COMM WORLD) ;

for (1 = 0; 1 < rows; 1++)
for (j = 0; j < size; j++)
matCl[i] [j] = 0.0;
for (1 = 0; 1 < rows; 1++)
for (j = 0; j < size; j++)
for (k = 0; k < size; k++)
matCl[i][j] += matAl[i][k] * matB[k][]];
MPI Gather (& matCl[O0] [0], rows * strd, MPI DOUBLE,
[0]

]
011

& matC 0], rows * strd, MPI DOUBLE, 0, MPI COMM WORLD) ;

f=f=L. 2070493 LT
(. 1THIDFKEMN S, —
RITTIZT—EHMLAT
WBIEMNRESNTLNS,

L&, tm2d.c HD
matAlloc () 508,
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/* matMul mpi.c: Matrix Multiplication written with MPI routines */

#include <mpi.h>

/*

* Calculate C = A * B

* A, B, C: ld-array representation of matrices (size x strd)

* Thus, the (i,]) element is accessed by A[i * strd + j], etc.
*/

void matMul (double *matA, double *matB, double *matC, double *matAl,
double *matCl, int size, int strd, int myid, int nprocs)

int i, 3, k;
int rows;

rows = size / nprocs;

MPI Scatter (matA, rows * strd, MPI DOUBLE,
matAl, rows * strd, MPI DOUBLE,
0, MPI_COMM WORLD) ;

MPT Bcast (matB, size * strd, MPI_DOUBLE, 0, MPI_COMM WORLD) ; T EHBEZT
for (1 = 0; 1 < rows; 1++) |
for (3 = 0; j < size; j++) €1EO—C‘ jtg]ﬂ:b-t&
matCl[i * strd + j] = 0.0; %60
for (1 = 0; 1 < rows; 1++)
for (j = 0; j < size; j++) — N
for (k = 0; k < size; k++) ?Tgle(ijn‘ybéj\%“L’
[

matCl[i * strd + j] += matAl[i * strd + k] * matB[k * strd + j1; | Cscatter. {T3IBlEE

MPI Gather (matCl, rows * strd, MPI DOUBLE, broadcast
matC, rows * strd, MPI DOUBLE, 0, MPI COMM WORLD) ; ﬁié L ELT,

) BWRIXTOvInEIEh
=& %gatherd %,

25




S
BIRET AT 5 LICKSHMHEREETE (1)

m JOJ5L4: tm_mpi. tm2d_mpi
SEIFELH A XDITHFFEETE T, MPIZ KB F{E
ez AlE

n JOJSLDEE
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m O/ ILAE ()
cp /tmp/matrix.tar.gz .
tar xvfz matrix.tar.gz
cd matrix
make

<L Makefile ZZHE

26



S
BIET AT 3 LIZ&HEREET (2)

n ETHER.GROMFAE
INVTFUIETEITT S
17atX

mcp /tmp/run Ol.sh .
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270+ X

mcp /tmp/run 02.sh .
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(iR )

6470O€X
mcp /tmp/run 64.sh .

m gsub run o64.sh
RITHEHBHE, run xx.sh.o0?2?2?22 (22220&¥3TD
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