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Derivation of Cache Complexity for Cache Oblivious Matrix Multiplication

When using a divide and conquer approach, we can write C as

ApBi +ApBy  AnBip + 4B
C=
AxBi +AnBy AxBi + A2B)

Thus, we recursively solve eight sub-problems of half the size in order to compute C.

Note that if each of the three submatrices is of size n’x n’, where n’ < (% Z)*°, then they will all fit in
cache, and in the recursive calls on their submatrices, each data item will be brought into cache only once.
We can, therefore, write the following expression for the cache complexity.

oi3n’/L), n<(%2)"

O(n) <
80(/2), otherwise

For large n, we get O(n) = 2°0(n/2) = 2°Q(n/4) = ... = 2°Q(n/2). 1f n/2" < (% 2)", then we know the
solution explicitly. For this value of n/2', 2' = n (% 2)"’. Therefore, Om) = n’ (% 2)"°0(% 2)*)
=n’ (% 2)"°03(% 2)/L) = o’ Z"/L).



