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Parallelization of Regular Expression Matching
and Its Evaluation on Hadoop

KiMINORI MaTsuzakl, ! KEnTo EMoTO!? and Yu Liut3

Regular expressions are now widely used and efficient implementation of reg-
ular expression matching is an important issue for efficient manipulation of
data. There have been many studies for efficient implementation of regular
expression matching. There have also been studies on parallel implementations
of regular expression matching, but these implementations exploit parallelism
only in executing a single query on multiple documents or in executing multiple
queries on a single document. In this paper, we discuss a technique to paral-
lelize a regular expression query itself. In other words, with this technique we
can execute a regular expression query on a single document in parallel. We
evaluate efficiency of regular expression matchings parallelized by the proposed
method on the Hadoop; the Hadoop is an open-source implementation of the
MapReduce framework that enables efficient processing of large-scale data.
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Fig.3 Execution time for a small regular expression.
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Fig.4 Execution time for a large regular expression.
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Table 3 Execution time of the DFA-
200 ] based parallel program with

250

respect to the number of
150 1 states.

Execution Time (s)
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] 20 39.8
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0 1000 2000 3000 4000 5000 6000 80 37.9
Number of States 160 41.3
05 DFAODDOODOODOODOODDOODOODO 320 | 49.9
Fig.5 Execution time of the DFA-based parallel 640 65.1
program with respect to the number of states. 1,280 94.3
2,560 | 164.5
5,120 | 290.7
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. Table 4 Execution time of the NFA-
% 2500 1 based parallel program with
£
£ 2000+ ] respect to the number of
5 states.
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Fig.6 Execution time of the NFA-based parallel program 20 763.9
with respect to the number of states. 24 1,099
32 | 3,116
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