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Introduction

Iterative compiler optimization has been shown to outperform static
approaches, but at the cost of large numbers of evaluations of the pro-
gram. This work develops a new methodology to reduce this number
and hence speed up iterative optimization, using predictive modelling.

Off-line, a training set of programs is iteratively evaluated and the
shape of the spaces and program features are modelled, This is used
to automatically focus search on profitable areas for new, unseen, pro-
grams.

We show that such learnt models can speed up iterative search on
large spaces by an order of magnitude. This translates into an average
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Results on a larger space of 82?°. Excellent results on a much larger

space show the scalability of the technique, allowing for practical use
of iterative compilation.
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In this highly non-linear space, there can exist transformations which
only yield good performance when a different transformation has al-
ready been applied. We can attempt to capture this using a Markov
model, in which the probability of a transformation being applied
depends on the transforamtions which have been applied before.

A Highly Non-linear Space — Points corresponding to those
transformation sequences whose performance is within 5 per
cent of the optimum for adpcm on the Tl C6713. The contour
IS the predicted area for good optimizations.
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