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Traditionally, regular expressions are transformed into (determinis-
tic) finite automata, which are then used in, for example, searching and
parsing. For an introduction to automata and regular expressions, refer
to [1]. For every automaton, there is an infinite number of other automata
that recognizes exactly the same language, although memory usage and
performance can differ. This has lead to the wide-spread use of automata
minmization techniques. In the same way, for every regular expression,
there exists an infinite number of equivalent regular expressions, some of
which lead to smaller/faster automata. This paper compares automaton
sizes constructed from 10 different regular expressions, both before and
after the rewriting transformation. Rewriting is done based on a rule set
directly derived from the regular expression language (i.e. Kleene Alge-
bra) axioms; these are listed in Table 1.

The first three automata tested are the Thompson NFA [2], the Po-
sition NFA [3], and the Follow e-NFA [4]. The remaining three automata
are the determinized counterparts of each NFA. For these DFA, the size
of the minimized DFA is provided for comparison. For a list of the regular
expressions used in this test, see [5]. In Fig. 1 the results are presented vi-
sually. Clearly, rewriting has an impact on the automaton size. However,
the impact varies between regular expressions and between automata.

Table 1. Rewrite Rules. Note that a, E, F' are regular expressions.
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Fig. 1. Effect of rewriting on NFA and DFA sizes

Our first implementation reads its rules from a text file and is there-
fore quite slow: rewriting takes up to 10 times as long as automaton
construction. However, once a set of good rules is selected, they can be
hardcoded, thus leading to much better performance.
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