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Abstract. SPMF is an open-source data mining library, specialized in
pattern mining, oﬀering implementations of more than 120 data mining
algorithms. It has been used in more than 310 research papers to solve
applied problems in a wide range of domains from authorship attribution
to restaurant recommendation. Its implementations are also commonly
used as benchmarks in research papers, and it has also been integrated
in several data analysis software programs. After three years of development, this paper introduces the second major revision of the library,
named SPMF 2, which provides (1) more than 60 new algorithm implementations (including novel algorithms for sequence prediction), (2) an
improved user interface with pattern visualization (3) a novel plug-in
system, (4) improved performance, and (5) support for text mining.
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Introduction

Several open-source general purpose data mining libraries or programs have been
developed such as Knime [2], Mahout [8], and Weka [9]. Although these software
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programs provide algorithms for many data mining tasks, they provide very
few algorithms for mining frequent patterns in databases, while hundreds of
algorithms have been proposed in this ﬁeld during the last twenty years [10].
Moreover, the majority of researchers in the ﬁeld of frequent pattern mining do
not share their implementation or source code online. As a result, a user who
wants to apply speciﬁc algorithms from this ﬁeld, providing some particular features required by an application, often needs to implement the algorithms again,
which is time-consuming and requires programming knowledge. To address this
issue, the SPMF (Sequential Pattern Mining Framework) [5] open-source library
has been created in 2009. The goal is to provide a common library for sharing the
source code of eﬃcient implementations of frequent pattern mining algorithms to
increase their use in real applications, and also to provide a set of reference implementations for researchers to compare algorithms. Initially, SPMF was designed
as a library for mining frequent patterns [1] in sequences (hence its name). But
over the years, it has evolved to include all kinds of pattern mining algorithms for
discovering patterns such as itemsets and association rules, sequential patterns
[1], periodic patterns [11], and high-utility patterns [10]. It also provides a simple
user-interface for quick testing and a command-line interface for easy integration with other systems. In the past ﬁve years, SPMF has been used in more
than 310 research papers to solve applied problems in a wide range of domains
ranging from authorship attribution, retail forecasting, chemistry, music analysis to restaurant recommendation. The algorithm implementations of SPMF are
optimized and commonly used as benchmarks in research papers. SPMF has
also been integrated in several popular data analysis software programs such as
ScaVis and MOA [3]. Nowadays, SPMF oﬀers by far the largest library of pattern mining algorithms with over 120 algorithms. Moreover, it is open-source,
it can be used in commercial projects, and it is an active project, unlike similar smaller projects such as Coron [4] and LUCS-PKDD [7]. Moreover, SPMF
is lightweight as it has no dependencies to any other projects. The ﬁrst major
release of SPMF is version 0.94, released in 2013 [5]. This paper introduces the
second major release of the library, named SPMF 2.

2

Novel Features

SPMF 2 introduces ﬁve major novelties. First, it oﬀers about 60 novel algorithm
implementations. Thus, the number of algorithms has doubled since the previous
major release, oﬀering a greater range of algorithms to users. In particular, a
novel module has been integrated in SPMF oﬀering seven state-of-the-art algorithms for sequence prediction named DG, LZ78, AKOM, TDAG, PPM, CPT
and CPT+. Sequence prediction (predicting the next symbol of a sequence of
symbols based on a set of training sequences) has wide-applications in many
domains such as web page prefetching and path recommendation [6]. Moreover,
SPMF now oﬀers about 20 more algorithms for utility pattern mining [10], which
is probably the most active research area in frequent pattern mining. Utility
pattern mining consists of ﬁnding patterns that may not be frequent but have a
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high-utility, where utility can be deﬁned for example as the products generating
the highest proﬁt in a transaction database.
Second, the user interface has been improved. The main window is shown
in the left side of Fig. 1. It is designed as a minimalistic user interface that
let the user choose an algorithm, set its parameters and choose and input and
output ﬁle, to then launch the algorithm. But an important novelty in SPMF
2 is a new pattern visualization window that let the user explore the patterns
found by any algorithm in a table view (right side of Fig. 1). Using that window,
the user can browse patterns, search patterns, and apply complex ﬁlters with
boolean conditions, sorts, and export the result of these operations to various
formats such as text and CSV ﬁles. Thus, this window lets the user perform
post-processing of the patterns found by the algorithms using various criteria.
Third, another important novel feature is a plug-in system. In SPMF 2, a user
can implement new algorithms by sub-classing a class named DescriptionOfAlgorithm. SPMF can automatically detect algorithms sub-classing this class (which
can be stored in another JAR ﬁle) and load the additional algorithms in its
user-interface and show them in the same list as its built-in algorithms. This
allow researchers to easily extend the software with new algorithms, and reuse
the same user interface.
Fourth, in this new version of SPMF, many performance optimizations have
been performed to increase the performance of the algorithms already oﬀered in
SPMF. For example, the performance of the new implementation of PreﬁxSpan
introduced in SPMF 2 is up to 10 times faster and consumes up to twice less
memory than the previous version. Extensive performance comparison of various
versions of algorithms and optimizations in SPMF are not presented in this paper
due to length limitations but can be found on the SPMF website at: http://www.
philippe-fournier-viger.com/spmf/.
Fifth, support for additional input formats has been added to SPMF. In
SPMF 2, mining patterns in text documents is now natively supported. Thus,
algorithms for discovering patterns such as itemsets and sequential patterns can
now be applied to ﬁles containing texts. This is a very important feature as
SPMF has been used in many papers related to text mining but previous versions
of SPMF required that the user preprocesses input ﬁles to convert them to
the SPMF format, which was inconvenient. When the new version of SPMF is
applied to a text document, each word is seen as a symbol, and each sentence is
viewed as a transaction or sequence. The document is transformed to an internal
representation used by the algorithms and the result is then transformed again to
be displayed to the user.

3

Conclusion and Future Work

In this paper, we presented the second major release of the SPMF library (version
2), which oﬀers many new algorithms, an improved user interface with pattern
visualization, a novel plug-in system, many performance optimizations, as well
as support for additional formats such as text ﬁles.
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Fig. 1. The SPMF user interface

The SPMF library is an active project. Many contributors have provided
algorithm implementations to the project from universities all around the world.
The current development of SPMF is focused on providing more algorithms
especially for discovering patterns in graphs and time-series, types of data that
have not yet been considered in SPMF. Besides, an enhanced user interface for
visually combining several algorithms in a workﬂow, and for interactive mining
are currently planned for the next release.
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