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Title: Quantitative properties of trees. Application to XML query languages.

Description:

XML (Extensible Markup Language) is a format recommended by the W3C to describe
structured documents. An XML document is represented by a tree whose nodes carry
information. Query languages such as XPath are used to perform queries in XML trees, in
order to select nodes having certain desired property, and to extract the relevant information.
In this framework, queries are Boolean: a node is selected or not by a query. In the same
way that MSO properties on words are captured by finite automata, appropriate kinds of
automata, walking in the trees along edges [B0j08], can capture properties expressed by
query languages [tCS08].

In this internship, we propose to extend Boolean queries to quantitative ones, to express
for instance the cost required to answer a query at a given node, or the probability that a
node is selected by a query. The quantitative framework is already well developed for word
languages. Several logics are designed to express quantitative properties on words [BG09)].
The goal of this internship is to

— find quantitative extensions of query languages, making it easy to express relevant
properties,

— find an equivalent automata model, in order to verify such quantitative properties. A
starting question is to find a model of weighted tree walking automata on the semiring
(NU {oco}, min, +) to compute the cost of a request.
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