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Matrix multiplication performance on current PCs
Toshinori Maeno, Hiroshi Murakami

Computer Center, Tokyo Institute of Technology
Oh-okayama 2-12-1, Meguro-ku, Tokyo 152, Japan

We have measured the time of matrix multiply and BLAS1 routines on three personal
computers, and compared the performance.

The memory bandwidth is improved much in the last year, however, it is still important
to use registers and cache memory effectively to reduce memory access latency. So, the
research to improve the compilers for generating fast code for the hierarchical memory

systems should be encouraged.
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matmul(n,a,b,c) /*
int n;
double *a,*b,*c;

IJK */

int i, j, k;
double s, *ai, *bj, *ci;

for (i=0; i<n; it++){
for (j=0; j<n; j++){
bj = &b[j];
s =0.0;
for (k=0; k<n; k++) {
s += alk] * bj[0];
bj +=n;
}
clj] += s ;
}
a += n;
c += n;
}
}

WTREL

matmul(n,a,b,c)
int n;
double *a,*b,*c;
{
double *bk,s;
int 1i,3,k;
for (i=0; i<n; i++) {
bk = b;
for (k=0; k<n; k++) {
s = alkl;
for (j=0; j<n; j++)
clj] += s * bk[]];
bk += n;

/* IKJ */

1

a +=n; c t= n;
}
}

R

#define REAL double
tdefine B 20
matmul(n,a,b,c)
int n;
REAL *a,*b, *C;
{
REAL s0,s1;
REAL *aik, *bkj, *bkj2, *cij;
int i,3,k;
int i2,732,k2;
for (j2=0; j2<n; j2+=B){
for (k2=0; k2<n; k2+=B){
aik = &alk2];
cij = &clj2l;
for (i=0; i<n; i++){
for (j=0; j<B; j++){
bkj = &bl[k2*n+j2+j1;
sO0 = 0.0;
for (k=0; k<B; k++){
s0 += aik[k] * bkj[01;
bkj+= n;
}
cijl[j] += s0;
}
aik += n;
cij += n;

)

/t JKijk ¥

}
}

70y 7 LA
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tdefine REAL double
tdefine B 20
REAL bb[B][B];
matmul (n,a,b,c)
int n; ‘
REAL *a,*b, *c;
{
REAL *aik, *bkj, *bkj2, *cij;
REAL s0, sl1, r0, rl;
int i,3,k;
int i2,j2,k2;
for (32=0; j2<n; j2+=B){
for  (k2=0; k2<n; k2+=B){
for (k=0; k<B; k++) {
bkj = &b[(k2+k)*n+j2];
for (j=0; j<B; j++) {
bb[j] (k] = bkj[jl;
}
}
aik s&alk2];
cij = sclj2];
for (i=0; i<n; i++){
bkj = &bb[0]1[0];
for (j=0; j<B; j+){
r0 = aik([0]*bkj[0];
sO = 0.0;
rl = aik{1]*bkj[1};
for (k=2; k<B; k+=2) {
s0 += r0;
r0 = aik[k]*bkj[k];
s0 += rl;
rl
}
bkj += B;
sl = cijl[j);
s0 += 10 + rl;
cij[j] = s0 + s1;
}
aik +=
cij +=
)
}
}

/% JKIjk */

il

t +

n;
n;

70y 7 {LHFEER]
KA TG4

aik [k+11*bkj[k+1];



