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1. INTRODUCTION

XML is a powerful format for tree-structured data. A
need for programming language support for XML processing
led to the definition of XML programming languages, such
as XSLT [12], XDuce [6], CDuce [1], XM [9], SXSLT [7],
Xtatic [13] and Xcerpt [2].

In this demonstration we present XCentric, a logic pro-
gramming language based on the unification of terms with
flexible arity function symbols extended with a new type sys-
tem for dealing with sequences and new features for search-
ing sequences inside trees at arbitrary depth.

The main features are:

Regular expression types and unification: regular expression
types give us a compact representation of sequences of ar-
guments of functors with flexible arity. They also add extra
expressiveness to the unification process. Let us present an
illustrating example.

The following declaration introduces regular expression
types describing terms in a simple bibliographic database:

:—type bib ——> bib(book+).

:—type book ——> book(author+, name).
:—type author ——> author(string).
:—type name ———> name(string).

Type expressions of the form f(...) classify tree nodes with
the label f (XML structures of the form < f > ... < /f >
). Type expressions of the form ¢+ denote a sequence of
arbitrary many ts, and t+ denotes a sequence of arbitrary
many ts with at least one . Thus terms with type bib have
bib as functor and their arguments are a sequence of one
or more books. Terms with type book have book as functor
and their arguments are a sequence consisting of one or more
authors followed by the name of the book.

The next type describes arbitrary sequences of authors
with at least two authors:

:—type type-a ——> (author(string),author(string),
author (string)=).

To get the names of all the books with two or more authors
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we just need the following query (= % = stands for unifica-
tion of terms with flexible arity functors and t :: 7 means
that term ¢ has type 7):

?—bib (-, book(X::type_a ,name(N)), _)=«+=BibDoc::bib.

This unifies two terms typed by bib. The type declaration
in the first argument is not needed because it can be easily
reconstructed from the term. In this case we bind the vari-
able N to the name’s content of the first book with at least
two authors. Note how the type type_a in the first argument
of the unification is used to jump over an arbitrary number
of arguments and extract the name of the first book with
at least two authors. All the results can then be obtained,
one by one, by backtracking. This goes far beyond standard
Prolog unification.

Incomplete terms in depth. The previous point gives XCen-
tric the power of partially specifying terms in breadth (i.e.
within the subterms of the same parent term). In XCentric
one can also partially specify a term in depth using the deep
predicate. A query term of the form deep(t1,t2) matches
all subterms of t2 that match the term ¢;. Consider the
following example: in XCentric we can explicitly refer to se-
quences of terms t1, ..., t, as < t1, ..., tn >. Suppose we want
to find sequences of two authors in a document to which the
variable XML is bound. We can use the query:

?—deep (<author (Al),author (A2)> ,XML).

The names of the two authors will bind variables A; and A,
and all solutions can be found by backtracking. Note that
we can search not only single elements but also sequences of
elements.

The goal of XCentric is to give programmers using the
logic programming paradigm a tool that makes it easier
to process XML. This is relevant for the logic program-
ming community because subjects such as databases or data-
mining are quite relevant application areas of logic program-
ming, and in these areas XML is becoming more and more
a standard data format for information exchange.

Dealing directly with sequences of terms and using types
as a compact representation of these sequences has been
used intensively by functional mainstream XML processing
languages based on pattern matching, such as XDuce and
CDuce [6, 1]. In contrast logic programming languages usu-
ally have libraries [11, 10] to deal with XML that do not use
the notions of sequence or regular types: they just translate
XML documents to a list of terms. XCentric uses recent re-
sults of unification theory (unification of terms with functors



of flexible arity [8]) and type systems for logic programming
(regular types [14, 5]) as the theoretical basis of a logic pro-
gramming language for XML processing where sequences of
terms are first class objects of the language. As the next
examples show, this leads to a much more declarative way
of processing XML when compared to the standard Prolog
libraries for XML processing.

Theoretical foundations of the non-typed version of flexi-
ble arity term unification can be found in [8, 3, 4].

2. DEMONSTRATION OVERVIEW

In this demonstration we will introduce XCentric by show-
ing examples of:

e Querying XML documents with unification of flexible
arity function symbols which give a compact represen-
tation for XML data.

e Regular types as a representation for DTDs and XML
Schemas.

e Use of types in the unification process as a mechanism
to validate data and as a way to make queries more
compact.

We will also introduce the XCentric syntax which is an ex-
tension to Prolog with regular types and a non-standard
unification.

In the homepage of XCentric, http://www.ncc.up.pt/xcentric/,

one can find other references, many XCentric programs, and
the XCentric distribution.
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