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Fast NFA-based Regular Expression Matching Using Parallel Comparison
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Regular expression is widely used beyond the original target of text mining such as Japanese place names
extraction using a large-scale pattern composed of known fragments of location names. For such applications, we
are faced with the need to search for the large size of regular expression patterns whose natural constituent elements
are multi-bytes. Among several methods of regular expression matching, non-deterministic finite automaton (NFA)
based ones can express large regular expression compactly. Thus we focus on NFA-based matching. We introduced
multi-byte symbol transitions to accelarate matching speed. However, it turns out naive introduction of multi-byte
transition is not so effective, because the search time of multi-byte symbol in each state is non-negligible. To tackle
this problem, we propose to use the parallel comparison, a bit-parallel technique to search symbols. Experimental
results show that our method successfully decreases the matching time for practical multi-byte patterns.
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Algorithm 1 Generate Simple STT

pos =0
for all s € Q do
10
for all ¢ such that c € ¥, §(s,c) # 0 do
destinations < (s, c)
for all d € destinations do
Nextsi] < d
14 1+1
end for
Position[s] = pos
pos < pos + |destinations|
Length[s] « |destinations|
for i =1 to |destinations| do
Symbols[i] + ¢
end for
end for
end for

Algorithm 2 Search Simple STT

Function searchNext(s,c)

start < Positaion[s]

len < Length]s]

index < ParallelCompare(c, Symbols, start, end)

140

while Symbols[index] = symbol do
NextActive[i] + Nexts[index]
14+ 1+1
index < index + 1

end while

return NextActive

EndFunction
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