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Figure 7: Normalized running time in seconds of differ-
ent FFT implementations.

6.3 Experimental Results for the FFT. The
FFT implementations of Algorithms 10 and 11 were
timed with and without the hardware prefetcher en-
abled using the same experimental setup as in Section
4.2. The arrays had 218 randomly generated pairs of
floats, with each pair corresponding to real and imagi-
nary parts. Resulting times (in seconds) are multiplied
by 108/(218 ∗ log 218) for normalization. The results are
shown in Figure 7. For the prefetcher-friendly imple-
mentation, the x-axis denotes how many of the m loop
iterations are done with the downwards method before
switching to the across method. Our results suggest
that a few iterations of the downwards method followed
iterations of the across method gives the fastest times.

As expected, the cache-efficient approach is fastest
when we can fill or nearly fill the cache with several
elements to be used repeatedly, but is slower when
we apply the downwards method to arrays larger than
the cache. Here, the x-axis is the number of m
loops performed by the downwards method to each
subarray (whose sizes also depend on the value of the
x coordinate) before the across method is employed.
We see a substantial jump in time when we go from 16
m loop iterations using the downwards method to 17.
Since 16 iterations uses 216 pairs of floats, the needed
array takes up 216 ∗ 2 ∗ 4 Bytes which is precisely the
size of the L2 cache (512 KB) used in the experiment.

Using either the prefetcher-friendly or the cache-
efficient implementation would require tuning, that is
choosing s or l so as to minimize the running time.
Without prefetching enabled, the cache-efficient method
gives significant improvement over the prefetcher-
friendly method. With the prefetcher enabled, however,
both methods give nearly the same minimum running

times. This suggests that hardware prefetching elimi-
nates some of the need to design cache-efficient imple-
mentations.
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