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Improvement Technique of Memory Efficiency of Packrat Parsing

Kota MizusHIMA, ! ATust MAEDAT! and YOSHINORI YAMAGUCHIT!

Packrat parsing is a parsing technique that combines memoization with backtracking recur-
sive descent parser. It can handle any grammars that can be expressed in powerful grammar
notation called parsing expression grammar (PEG). Generated parsers can analyze its input
in linear time. However, to memoize intermediate result, packrat parsing requires storage area
proportional to the input size. In this paper, we propose the packrat parser generator system
that disposes unnecessary storage area by adding the notion of a cut operator to PEG. Cut
operators is the notion we borrowed from Prolog that can be used by programmers to ‘cut
off” an alternative execution branch of a choice point in a syntax rule when the alternative
should not be tried for suppressing unnecessary backtracking. When an alternative is removed
by execution of a cut operator (and thus the parser can make sure that no backtracking can
occur before a particular input positon), the memoization storage kept against backtracking
can be deallocated and reclaimed dynamically. We believe that, for most pratical grammars,
parsers which only use bounded memory size can be generated by appropriate insertion of cut
operators in syntax rules. Although memory efficiency that can be achieved by hand-insertion
of cut operators would be valuable, it is awesome and error-prone. In this paper, we also pro-
pose a technique to reduce required storage area by statically detecting syntax rules which
memoization is unnecessary and another technique for automatically inserting cut operators
without changing meanings of syntax rules.
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Fig.6 Speed of parsing the XML files.
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