/,;@grammlng, without detailed understanding of the underlying
- processor architecture, yields unsatisfactory results. But careful

- reorganization can produce computations performing at nearly the

peak processor theoretical maximum.

We show an example of this with of 2D and 3D anisotropic
convolutions. These important algorithms, which have no exploitable
computational symmetries, run at less than 20% of peak using either
the gcc or pathscale compilers. A rethinking of the data usage to
enhance locality, combined with careful tiling of the data arrays,
produces 3D performance at near 90% of peak on an sgi Octane.
These performances have been shown to scale over thousands of
cores on a SiCortex 5832.




g'r'airied approach is to load smaller 2D kernel “box” into registers, make initial pass on a 2D
e and perform partial sums for subsequent “boxes.”

| Outputs are calculated in tiles so that memory is only read/written one time. This property,
particularly important for scaling, has been verified using the STG Performance Technology
Platform (PTP).




g ithm complled with the pathscale compiler using
S. (Thls compiler did not then implement software

ef’ the reference algorithm compiled with gcc under high
oyptlmlzatlon
«“pathcc ref”: the reference algorithm compiled with the pathscale
compiler under high optimization.

““mipspro r12k”. the STG algorithm compiled using the MIPSPRO
compiler (software pipelining implemented) for an sgi r12K Octane
target.
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