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During the last decade or so, the amount of data that is generated and becomes
publicly available is rapidly growing. This makes it impossible to extract useful
information from this huge amount of data manually without using automatic
tools and algorithms. Furthermore, in many applications, such as Bioinformatics,
the world wide web, social and technological and communication networks, data
are usually represented with graphs. This makes mining and analyzing large
networks practically interesting, while also a challenging research area, due to
high computational cost involved in processing graph data. A key task in mining
large networks is frequent pattern discovery.
The set of all frequent patterns that are extracted from a graph dataset can be
huge. A technique recently proposed for obtaining a compact, informative and
useful set of patterns is output sampling, where a small set of frequent patterns is
randomly chosen [1]. However, existing algorithms work only in the transactional
setting, where the database consists of a collection of relatively small graphs.
Furthermore, they sample patterns uniformly or based on some simple criteria
such as support. In this project will try to address these issues. First, we will
extend the sampling framework to the single network setting where the database
is a large single graph and counting supports of patterns is more complicated [2].
Second, we will propose sampling techniques that are based on more
interesting/informative measures or those that are specific to large single
networks, e.g., the product of the size with the support [3] and network
compressibility [4]. Third, we will extend the framework to the streaming and/or
semi-streaming settings. Here, the main challenge is to count supports of several
patterns that are candidates for the samples, during one or a few passes over the
stream. It seems that given a fixed number of possible passes over the stream,
there is a trade-of between the sample size on the one hand and accuracy of
frequency counting on the other hand. An in-depth investigation of this trade-of
for diferent networks will be interesting. We may also require to propose measure
that are specific to the streaming/semi-streaming settings.
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