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#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#include <time.h>

#define NMAX 1000 /#* Maximum Matrix Size */
#define NBLC 100 /#* Block Matrix Size */
#define Timer clock()



/* Prototype */

int mflops(double flops, double time);

void set_mat(double A[NMAX][NMAX], double B[NMAX] [NMAX],double C[NMAX][NMAXI1);
double check(double C[NMAX][NMAX], double D[NMAX] [NMAX]);

/* Prototype */

double A[NMAX][NMAX], B[NMAX][NMAX], C[NMAX] [NMAX],D[NMAX] [NMAX];

void multmats (double A[NMAX][NMAX], double BINMAX][NMAXI){
int i, j, k, iloop, jloop, kloop, is, js, ks;
double s, s2, s3, s4, sb;
double WA[NBLC] [NBLC], WBINBLC] [NBLC], WC[NBLC] [NBLC];

for(iloop=0; iloop<10; iloop++){
is = NBLC*iloop;
for(jloop=0; jloop<10; jloop++){
js = NBLC*jloop;
/* Copy A to WA */
for (i=0; i<NBLC; i=i+4){
for(j=0; j<NBLC; j=j+10){
WALi1[3]1 = Alis+il[js+jl;
WALi1[j+1] = Alis+il[js+j+11;
WALi1[j+2] = Alis+il[js+j+21;
WALi1[§+3] = Al[is+i][js+j+3];
WALi][j+4] = Alis+il[js+j+4]1;
WALi1[§+5] = Al[is+i] [js+j+51;
WALi1[§+6] = Al[is+i] [js+j+61;
WALL1[j+7] = Alis+il[js+j+71;
WALi1[§+8] = Al[is+i][js+j+8];
WALi1[§+9] = Al[is+i] [js+j+91;

WALi+11[j] = Alis+i+1]1[js+j1;

WALi+1][j+1] = Alis+i+1][js+j+1];
WA[i+1][j+2] = Alis+i+1][js+j+2];
WALi+1][j+3] = A[is+i+1][js+j+3];
WALi+1][j+4] = Alis+i+1][js+j+4];
WA[i+1][j+5] = Alis+i+1][js+j+5];
WALi+1][j+6] = A[is+i+1][js+j+6];
WALi+1][j+7] = Alis+i+1][js+j+71;
WA[i+1][j+8] = Alis+i+1][js+j+8];
WALi+1]1[j+9] = Alis+i+1][js+j+9]1;

WALi+2]1[j] = Alis+i+21[js+j];

WALi+2] [j+1] = Alis+i+2] [js+j+11;
WA[i+2] [j+2] = Al[is+i+2][js+j+2];
WA[i+2] [j+3] = Al[is+i+2][js+j+3];
WALi+2] [j+4] = Alis+i+2] [js+j+4]1;
WA[i+2] [j+5] = Al[is+i+2][js+j+5];
WA[i+2] [j+6] = A[is+i+2][js+j+6];
WALi+2] [j+7] = A[is+i+2] [js+j+71;
WA[i+2] [j+8] = A[is+i+2][js+j+8];
WA[i+2] [j+9] = Al[is+i+2][js+j+9];

WALi+3]1[j] = Alis+i+3]1[js+jl;



}

}

WALi+3] [j+1]
WALi+3] [j+2]
WALi+3] [j+3]
WALi+3] [j+4]
WAL[i+3] [j+5]
WALi+3]1[j+6]
WALi+3] [j+7]
WALi+3] [j+8]
WALi+3]1[+9]

Alis+i+3] [js+j+1]1;
Alis+i+3][js+j+2]1;
Alis+i+3] [js+j+3]1;
Alis+i+3] [js+j+4]1;
Alis+i+3] [js+j+5];
Alis+i+3] [jst+j+6];
Alis+i+3] [js+j+7]1;
Alis+i+3] [js+j+8];
Alis+i+3] [js+j+9];

for (kloop=0; kloop<10; kloop++){

ks = NBLC*kloop;

/* Copy B to WB x/
for(i=0; i<NBLC; i=i+4){

for(j=0; jJ<NBLC; j=j+10){

WB[il[j] = B[js+il [ks+il;
WB[i][j+1] = Bl[js+il [ks+j+1];
B[js+i] [ks+j+2];
B[js+i] [ks+j+3];
WB[i]l[j+4] = B[js+i] [ks+j+4];
B[js+i] [ks+j+5];
B[js+i] [ks+j+6];
WBLi][j+7] = Bl[js+il [ks+j+7];
B[js+i] [ks+j+8];
B[js+il [ks+j+9];

WB[il[j+2] =
WB[il[j+3] =
WB[i] [j+5]
WB[i]l[j+6]

WB[i] [j+8]
wB[i][+9]

WB[i+11[j] =
WB[i+1][j+1]
WB[i+1][+2]
WB[i+1] [j+3]
WB[i+1] [+4]
WB[i+1] [+5]
WB[i+1] [j+6]
WB[i+1][+7]
WB[i+1][j+8]
WB[i+1] [j+9]

WB[i+21[j] =
WB[i+2] [+1]
WB[i+2] [j+2]
WB[i+2] [+3]
WB [i+2] [+4]
WB[i+2] [+5]
WB[i+2] [+6]
WB[i+2] [+7]
WB[i+2] [+8]
WB [i+2] [j+9]

WB[i+31[j] =
WB[i+3] [j+1]
WB[i+3] [j+2]
WB[i+3] [j+3]
WB [i+3] [+4]

L

js+i+1] [ks+j];

B[js+i+1] [ks+j+1];
B[js+i+1] [ks+j+2];
B[js+i+1] [ks+j+3];
B[js+i+1] [ks+j+4];
B[js+i+1] [ks+j+5]1;
B[js+i+1] [ks+j+6];
Bljs+i+1] [ks+j+71;
Bljs+i+1] [ks+j+81;
B[js+i+1] [ks+j+9];

B[js+i+2] [ks+j];

B[js+i+2] [ks+j+1];
B[js+i+2] [ks+j+2];
B[js+i+2] [ks+j+31;
B[js+i+2] [ks+j+4];
B[js+i+2] [ks+j+51;
B[js+i+2] [ks+j+6];
B[js+i+2] [ks+j+7];
B[js+i+2] [ks+j+81;
B[js+i+2] [ks+j+9];

B[js+i+3] [ks+j];

B[js+i+3] [ks+j+1];
B[js+i+3] [ks+j+2];
B[js+i+3] [ks+j+3];
B[js+i+3] [ks+j+4];



WB[i+3][j+5] = B[js+i+3] [ks+j+5];
WB[i+3] [j+6] B[js+i+3] [ks+j+6];
WB[i+31[j+7]1 = B[js+i+3][ks+j+71;
WB[i+3][j+8] = B[js+i+3] [ks+j+8];
WB[i+3][j+9] = B[js+i+3] [ks+j+9];

}
}
for(j=0; j<NBLC; j++){
for(i=0; i<NBLC; i=i+5){
s = 0.0; 82 = 0.0; 83 = 0.0; s4 = 0.0; sb = 0.0;
for (k=0; k<NBLC; k=k+10){
s = s+WA[i] [x]=wB[k] [j]
+WA[1i] [k+1]*wB [k+1] [j]
+WA[1i] [k+2]*WB [k+2] [j]
+WA[1] [k+3]1*WB [k+3] [j]
+WA[1i] [k+4]*wB [k+4] [j]
+WA[1i] [k+5]*WB [k+5] [j]
+WA[i] [k+61+WB [k+6] []
+WA[1] [k+7]1*WB [k+7] [j]
+WA[i] [k+81+WB [k+8] [5]
+WA[i] [k+9] *WB [k+91 [§]1;

s2 = s2+WA[i+1] [k]+WB[k] [j]
+WA[i+1] [k+1]*WB [k+1] [5]
+WA[i+1] [k+2]*WB [k+2] []
+WA[i+1] [k+3]*WB [k+3] [j]
+WA[i+1] [k+4]*WB [k+4] [5]
+WA[i+1] [k+5]*WB [k+5] []
+WA[i+1] [k+6]+WB [k+6] [j]
+WA[i+1] [k+7]*WB [k+7] [5]
+WA[i+1] [k+8]*WB [k+8] []
+WA[i+1] [k+9]+WB [k+9] [];

s3 = s3+WA[i+2] [k]*WB[k] [j]
+WA[1+2] [k+1]*WB [k+1] [j]
+WA[1+2] [k+2]*WB [k+2] [j]
+WA [1+2] [k+3]*WB [k+3] []
+WA[1+2] [k+4]*WB [k+4] [j]
+WA[1+2] [k+5]*WB [k+5] [j]
+WA [1+2] [k+6]*WB [k+6] []
+WA[1+2] [k+7]*WB [k+7] [5]
+WA[1+2] [k+8]+WB [k+8] [j]
+WA [1+2] [k+91*WB [k+9] [j1;

s4 = s4+WA[i+3] [k]1*WB[k] [j]
+WA[1+3] [k+1]*WB [k+1] [5]
+WA[i+3] [k+2] +WB [k+2] [§]
+WA [1+3] [k+3]*WB [k+3] [j]
+WA [1+3] [k+4]*WB [k+4] []
+WA[1+3] [k+5]*WB [k+5] [j]
+WA [1+3] [k+6]*WB [k+6] []
+WA [1+3] [k+71*WB [k+7] []
+WA[1+3] [k+8]*WB [k+8] [j]
+WA [1+3] [k+91*WB [k+9] [j1;



s5 = sb+WA[i+4] [k]+*WB[k] [j]
+WA[i+4] [k+1]#WB [k+1] [§]
+WA [i+4] [k+2] +WB [k+2] [§]
+WA [i+4] [k+3]+WB [k+3] [§]
+WA [i+4] [k+4]+WB [k+4] [j]
+WA [i+4] [k+5]*WB [k+5] []
+WA[i+4] [k+6]+WB [k+6] [§]
+WA[i+4] [k+7]1+WB [k+7]1 [§]
+WA [i+4] [k+8]*WB [k+8] [j]
+WA [i+4] [k+9]+WB [k+9]1 [§1;

}
WCI[i1[j] = s;
WC[i+11[j] = s2;

weli+21[§]1 = s3;
WC[i+3]1[j] = s4;
WCLi+41[§] = s5;

}
}
/* Add WC to C */
for(i=0; i<NBLC; i++){
for(j=0; jJ<NBLC; j++)C[is+i][ks+j] += WC[il[j];
}

}
}

int main(){
int n;
double sec, flops;
clock_t tic, toc;

set_mat(A, B, C); /* Matrices Setting */
flops = 2.0*NMAX*NMAX+NMAX;

printf ("***x Type ***  Time[sec] Speed [MFLOPS] Check[Error]\n") ;

/* Block Matrix Multiplication */

tic = Timer;

multmats(A, B);

toc = Timer;

sec = (double) (toc - tic)/CLOCKS_PER_SEC;

printf (" multmats %10.2f %13d %17.1e\n", sec, mflops(flops, sec), check(C, D));

return O;
int mflops(double flops, double sec){
int mf;

if (sec > 1.0e-14) mf = (int) (flops/sec/1000000);
else mf = O;



return mf;

}

void set_mat(double A[NMAX][NMAX], double B[NMAX] [NMAX], double C[NMAX][NMAX]){
int i, j;

srand( (unsigned)time( NULL ) );

for(i=0; i<NMAX; i++){
for(j=0; j<NMAX; j++){

A[i1[j] = (double)rand()/1000.0;
B[i] [j1 = (double)rand()/1000.0;
C[i1[j]1 = 0.0;

}
}

double check(double C[NMAX][NMAX], double D[NMAX] [NMAX]1){
int i, j;
double temp, max_dif;

max_dif = 0.0;
for(i=0; i<NMAX; i++){
for(j=0; j<NMAX; j++){
temp = fabs(C[il[j] - D[il1[j1);
if (temp > max_dif) max_dif = temp;
}
}

return max_dif;
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