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An Accumulative Extension of List Manipulation Functions
and Their Composition

KazuHiko KAKEHI,! ROBERT GLUECKTt
and YOSHIHIKO FUTAMURA'tt

Wadler’s deforestation is a well-known program transformation technique which eliminates
intermediate data structures that are passed between functions. Shortcut deforestation pro-
posed by Gill is a composition technique derived from deforestation. One benefit of the latter
method is to use a single simple rule, and this strategy is successful in real implementation. As
another notable benefit, it can handle to deforest accumulating parameters of functions which
ordinary deforestation fails. However, the current solution for accumulation is not preferable
for program analysis. We show another way to tackle certain kinds of accumulation deforesta-
tion. For this we introduce list manipulation functions with accumulation, and demonstrate
fusion rules based on shortcut deforestation. We also present a simplified solution for this
problem. While the associated composition rules cannot capture all deforestation problems,
they can handle accumulator fusion in a simple way. In terms of function composition, tech-
niques based on attribute grammars has been proposed recently. Such techniques are powerful
enough to be able to deal with composition of troublesome accumulating parameters. We also
explain the relation and comparison with attribute grammars composition.
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