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Abstract Regular expression matching plays an important role in many network security
applications. DFA is preferred to perform regular expression matching in backbone networks
because of its high and robust matching efficiency. However, it may experience the problem of state
explosion. Some recent work try to address the problem based on the relation between states.
However, there is still lack of a time-efficient and memory-efficient method to obtain exact relations
between states. We give a new algorithm to achieve the goal by analyzing all active state sets of
finite automata, and introduce a method to obtain the active state sets. Experimental results show
that our work can obtain exact state relations with only 1/256 memory consumption and 15% time
cost comparing with prior methods.
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Fig.1 Mapping between DFA states and active state sets of NFA
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Fig.2 The computing process for ROBAS algorithm
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