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Abstract
Given d strings over the alphabet f 0; 1; : : : ; � � 1g, the classical Aho�Corasick data structure allows
us to �nd all occ occurrences of the strings in any text T in O(jT j + occ) time using O(m log m)
bits of space, wherem is the number of edges in the trie containing the strings. Fix any constant
" 2 (0; 2). We describe a compressed solution for the problem that, provided � � m � for a
constant � < 1, works in O(jT j 1

" log 1
" + occ) time, which is O(jT j + occ) since " is constant, and

occupies mH k + 1 :443m + "m + O(d log m
d ) bits of space, for all 0 � k � maxf 0; � log� m � 2g

simultaneously, where � 2 (0; 1) is an arbitrary constant and H k is the kth-order empirical entropy of
the trie. Hence, we reduce the 3:443m term in the space bounds of previously best succinct solutions
to (1:443 + " )m, thus solving an open problem posed by Belazzougui. Further, we notice that
L = log

�
� ( m +1)

m

�
� O(log(�m )) is a worst-case space lower bound for any solution of the problem

and, for d = o(m) and constant " , our approach allows to achieve L + "m bits of space, which gives
an evidence that, for d = o(m), the space of our data structure is theoretically optimal up to the
"m additive term and it is hardly possible to eliminate the term 1:443m. In addition, we re�ne
the space analysis of previous works by proposing a more appropriate de�nition for H k . We also
simplify the construction for practice adapting the �xed block compression boosting technique, then
implement our data structure, and conduct a number of experiments showing that it is comparable
to the state of the art in terms of time and is superior in space.
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1 Introduction

Searching for multiple patterns in text is a fundamental stringology problem that has
numerous applications, including bioinformatics [20], search engines [36], intrusion detection
systems [27, 32], shortest superstring approximation [2], and others. The classical solution for
the multiple pattern matching is the Aho�Corasick data structure [ 1], which, however, does
not always ful�l space requirements of many such applications due to the rapid growth of the
amounts of data in modern systems. To address this issue, several space-e�cient multiple
pattern matching data structures were developed in the last decade. In this paper we improve
the space consumption in a state-of-the-art solution for the problem, simplify the compression
method used in this solution by adapting the known �xed block compression boosting
technique, and give an evidence that the achieved space is, in a sense, close to optimal; in
addition, we re�ne the theoretical space analysis of a previous best result, and implement
our construction and conduct a number of experiments showing that it is comparable to the
existing practical data structures in terms of time and is superior in space. Before discussing
our contribution in details, let us brie�y survey known results in this topic.
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