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Topic description
Probabilistic databases are compact representations of probability distributions over regular databases.
A number of models have been proposed for probabilistic data, both relational [7] and XML [4].
Evaluating a Boolean query over such a probabilistic database means computing the probability
that the query is true in the probability distribution represented by the database. While query
evaluation is usually tractable on regular databases, evaluating queries in this sense on probabilistic
databases is often intractable.
A number of research works have looked at characteristics of queries that can make them
tractable. For instance, queries without self-joins are tractable over tuple-independent databases if
and only if they are hierarchical [2], while tree-pattern queries on XML data with a single join are
tractable if and only if they are equivalent to a join-free query [3].
By contrast, our recent work [1] has shown that, as long as the data and probabilistic correlations jointly have bounded treewidth [6] in a certain sense, query evaluation of monadic second-order
queries remains tractable. This result is, however, mostly of theoretical interest. We have not investigated the extent to which real-world probabilistic data can be modeled with bounded treewidth
databases, or whether the tree-automata constructions from [1] can be effectively used for real
applications. Another of our recent work [5] has shown that, even when the data does not have
bounded treewidth, partial tree decompositions may help query evaluation.
The objective of this internship is to explore concrete applications of the results of [1], perhaps
inspired by partial decompositions as in [5], on real-world uncertain datasets. This may include
the study of theoretical problems left open in [1] that are relevant for practical implementation:
e.g., extending the constructions of this work to on-the-fly variants. These techniques should then
be implemented on concrete query classes, perhaps with the help of MONA1 , and evaluated on
applications (e.g., routing in transportation networks with uncertain delays).

Supervision and Environment
This Master’s internship will have a duration of between 4 and 6 months and will be supervised
by Pierre Senellart2 , professor at Télécom ParisTech and senior research fellow at the National
University of Singapore (within IPAL, a joint French–Singaporean lab), with the help of Antoine
Amarilli3 , PhD candidate at Télécom ParisTech.
The student may be based in Paris, in Singapore, or partly in both locations (e.g., 2 months in
Singapore and 3 months in Paris), to be discussed before the internship depending on the student’s
preference and the best opportunities to organize the research.
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