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Code

int dotproduct(int x[8], int y[8]) {
int sum = 0;
int 1i;

for (i = 0; 1 < 8; i++)
sum += x[1i] * y[i];

return sum;

Good spatial locality?
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Assume a 6-bit address space with t=1, s=1 and b=4.

Say x[0] is stored at address O.... and x[7] at address 28.
And y[O] starts immediately after at address 32 .... and y[7] at 60.



Element Address Set index Element Address Set index

x[0] 0 0 y [0] 32 0
x[1] 4 0 y[1] 36 0
x [2] 8 0 y[2] 40 0
x [3] 12 0 y [3] 44 0
x [4] 16 1 y [4] 48 1
x [5] 20 1 y [5] 52 1
x [6] 24 1 y [6] 56 1
x[7] 28 1 y[7] 60 1

x[@] - Address © = 0 @ 0000 -> Maps to Set ©
x[3] - Address 12 = 0 @ 1100 -> Maps to Set ©
The first four element addresses in X map to set ©.

y[@] - Address 32 = 1 @ 0000 -> Maps to Set ©
y[3] - Address 44 = 1 @ 1100 -> Maps to Set ©
The first four element addresses in Y map to set ©.



In 1st iteration,
Search for x[0] in cache.... Valid bit not set... Cache miss!
Read the block containing x[0O] onto the cache.

- W e




Still in 1st iteration,

Search for y[O] in cache... Address 32 -1 I 0000...Set O
Tag bits don’t match... Cache miss!

So, read the block containing y[O] onto the cache.
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Still in 1st iteration,

Search for y[O] in cache... Address 32 -1 I 0000
Tag bits don’t match... Cache miss!

So, read the block containing y[O] onto the cache.
Replace existing line in Set O
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