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Exact String Matching

Problem

Searching for all exact occurrences of a pattern x (|x| = m) in a text y
(|y| = n)

Solutions (KMP, BM, ...)

Preprocessing of the pattern and use of a sliding window
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SMART

String Matching Algorithms Research Tool

implemented in the C programming language

repository of implemented algorithms and text corpora

framework to evaluate the performances of algorithms

possibility of easily plug new algorithms
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State of the Art

many algorithms

Hume and Sunday framework, 1991

Charras and Lecroq ESMAJ, PSCW’98

some surveys: Faro and Lecroq, PSC’11
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Implemented algorithms

120 algorithms (300 variants)

classical

most efficient

hardware aware

more in:
S. Faro
Exact online string matching bibliography
CoRR, abs/1605.05067, 2016
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Implemented algorithms

Tabella 1

comparison automata bit-parallelism packed

1970 1

1971

1972

1973

1974

1975

1976

1977 2

1978

1979

1980 1

1981 1

1982

1983

1984

1985

1986 1

1987 2

1988

1989 2

1990 3

1991 4

1992 4 1

1993 1

1994 1 4

1995

1996

1997

1998 3 1

1999 1 1

2000 1 1

2001

2002 1

2003 2 4

2004 4

2005 2 8

2006 2 2

2007 3

2008 2 3 3

2009 1 2 4 2

2010 3 7 2

2011 1 1

2012 7 1 2

2013 4 1

2014 4

2015 4

2016 1 2

2017 58 19 37 7

Tabella 1-1

comparison automata bit-parallelism packed

1970-1980 2 0 0 0

1980-1989 5 0 2 0

1990-1999 17 6 1 0

2000-2009 14 10 20 3

2010-2016 19 3 14 4
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Text Corpora

2 English texts (6.1 MB, 94 characters)

7 Italian texts (5 MB, 120 characters)

7 French texts (6.6 MB, 119 characters)

5 Chinese texts (6.6 MB, 160 characters)

E. coli (4.4 MB, 4 characters)

a set of protein sequences (3.1 MB, 20 characters)

a set of midi sequences (2.7 MB, 117 characters)

randσ random texts over an alphabet of size σ, uniform distribution,
σ ∈ {2, 4, 8, 16, 32, 64, 128, 256}
one can easily add a new corpus
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Running experiments

One can easily:

select/unselect algorithms

launch smart with different parameters

plug your own algorithms
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Outputs

simple text

LATEX

xml

html

php
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GUI

implemented in C++

Qt WebKit
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GUI
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GUI
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Experiments

Efficiency

mean of running times over a large set of runs

includes preprocessing

Stability

standard deviation of running times

Flexibility

ability of an algorithm to perform well in different situations
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Conclusion

available at http://www.dmi.unict.it/~faro/smart/ and
https://github.com/smart-tool

already used in different studies

must take into account 128-bit machines
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http://www.dmi.unict.it/~faro/smart/
https://github.com/smart-tool


Thank you for your attention!
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