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Solution Strategy

The optimal ILP and Register Tiling optimization problem is
formulated with tile sizes and skew matrix as variables and uses the
following:

1. Loop bounds and dependence information from program.

2. Number and type of functional units and registers from the target
architecture.

3. An execution time model -- a function that measures the overall
execution time of the transformed loop nest in terms of the tile sizes
and skew matrix.

The strategy is to first check whether any permutation of the given
loop nest can expose a parallel loop. If so, we permute the loop and
then tile it. If not, we first skew the loop nest to expose a parallel
loop and then permute it to the inner most position and then tile it.

In the case of skewing, we iteratively solve a set of convex
optimization problems to determine the optimal skew and tile sizes.

The optimal skew factor and the tile sizes are then used to transform
the loop nest.
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