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| dentifying Cache Properties

e E.Q. repeatedly scan an array of sizen

for (j=0; j<128%1024*1024/n; j++)
for (i=0; i<n; i++) sum += A[i];

e Time the execution for different values of n

e The following experiments were performed on a DELL 8000, Pentium |11,
850 MHz, 128 MB RAM, running Linux 2.4.2, and using gcc version 2.96
L1 instruction and data caches

— 4-way set associative, 32-byte line size
— 16 KB instruction cache and 16 KB write-back data cache

L2 level cache

— 8-way set associative, 32-byte line size
— 256 KB www. Intel.com
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Cache Size (1)

main (int argn,char **xargv) A
int n,1i,j,sum,*A;

sscanf (argv[1],"%d",&n) ;
A = (int*)malloc(n*sizeof (int));

for (j=0; j<128%1024%1024/n; j++)
for (i=0; i<n; i++) sum += A[i];

return O;

no optimization —+—
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main:

.L6:

.L10:

L14:

..p2align 2

movl -24 (%ebp) , %eax
testl leax, Jeax

jle .L14

movl -24 (%,ebp) , %eax
.p2align 2

decl Teax

jne .L10

movl hecx, Yeax

cltd

idivl  Yesi

incl %ebx

movl Yheax, Yedi

cmpl %hedi, %ebx
movl hesi, -24(%ebp)
i1 L6

gcc -03 eliminates the assembler
code for sum+=A[i] since sum IS
never used
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Cache Size (I1)

main:
main (int argn,char **xargv) A L6 -p2align 2
int n,1,j,sum,*A; xorl fhedx, %edx
sscanf (argv[1],"%d" ,&n) ; gmpl hecx, Jedx
, : , jge .L14
A = (int*)malloc(n*sizeof (int)); .p2align 2
. . . .L10:
for (j=0; j<128%1024%1024/n; j++) movl -20(%ebp) , %eax
for (i=0; i<nj; i++) sum += A[i]; addl (%eax,%edx,4), Y%edi
incl Tedx
printf ("/%d\n", sum) ; cmpl hecx, hedx
return O; jl .L10
} .L14:
movl Tebx, Yeax
cltd
0.63 1 03 . movl -24 (%ebp), hecx
0.62 - idivl lhecx
incl hesi
0.61 cmpl heax, lesi
0 | movl heax, -28(%ebp)
. i1 L6
0.59 |
058 & | | | printf forces sum to be com-
oo puted — but no memory access
0.56 : : : : : : ' : ! : : T
10 11 12 13 14 15 16 17 18 19 since A is not initialized ?
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Cache Size (111)

main (int argn,char **xargv) A
int n,1i,j,sum,*A;

sscanf (argv[1],"%d",&n) ;
A = (int*)malloc(n*sizeof (int));
for (i=0; i<n; i++) A[il=i;

for (j=0; j<128%1024%1024/n; j++)
for (i=0; i<n; i++) sum += A[i];

printf ("%d\n",sum) ;
return O;

} Cache size n ~ 216 = 256 KB
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L1 and L2 Cache Sizes

main (int argn,char **xargv) A
int n,1i,j,*A;

sscanf (argv[1],"%d",&n) ; RAM :n ~2%° =128 M B

A = (int*)malloc(n*sizeof (int)); 192
L1:n~2"*“=16 KB

Ao i1og; Tmi AT AL=L L2 n ~ 26 =256 KB

for (i=0, j=0; j<128%1024%1024; j++) i=A[i];

printf ("%d\n",1i);
return O;
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CachelLine Size

main (int argn,char **xargv) A
const int n=16%1024%x1024;
int d,1,j,*A;
A = (int*)malloc(n*sizeof (int));

sscanf (argv[1],"%d",&qd) ;

for (i=0; i+d<n; i+=d) A[i]l=i+d;

A[i]=0;
for (i=0, j=0; j<8%1024%1024; j++) i=A[i];
printf ("%d\n",1i); Cache line d = 23 = 32 Bytes
return O;
¥ What are the other peaks ?
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Access Times

main (int argn,char **xargv) A

18
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o N B~ O ©

int n,1i,j,*A;

sscanf (argv[1],"%d" ,&n) ;
A = (int*)malloc(n*sizeof (int))

for (i=0; i+8<n; i++) A[i]=i+8;
A[i]=0;

for (i=0, j=0; j<128%1024%1024; j++) i=A[i];

printf ("%d\n",1i);
return O;

]

Access times :
L1 > 2 x register
L2 > 10 x L1
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