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ABSTRACT

Existing XML twig pattern query processing algorithms fall into two classes: the relational approach
and the native approach. Both kinds of approaches have their advantages and limitations. Particularly,
the relational approach can search for data values (content search) efficiently using tables, but it is
not efficient to match query structure to documents (structural search). The native approach processes
structural search efficiently, but it has problem dealing with values. In this chapter, a hybrid approach
for XML query processing is introduced. In this approach, the content search and the structural search
in a twig pattern query are performed separately using the data structures in the relational approach
and the native approach, i.e. relational tables and inverted lists. The authors show that this hybrid style
technique can process both structural search and content search efficiently, and then improve the query
processing performance comparing to the existing approaches. Furthermore, when more semantic infor-
mation on object class and relationship between objects in the XML document is known, the relational
tables used can be optimized according to such semantic information to achieve a better performance.
Finally after performing twig pattern matching, value results can be extracted easily using relational
tables, rather than navigating the document again in many other approaches.

INTRODUCTION efficient algorithms to query XML data. An XML

document is normally modeled as a tree, without
XML is emerging as a standard format for data considering ID references. In an XML tree, the
representation and exchange over the Internet. As  nodes represent the elements, attributes and values
a result, there is a compelling need of developing in the document and the edges reflect the nested

relationships between elements, attributes and val-
DOI: 10.4018/978-1-61520-727-5.ch017 ues. Figure 1 shows a small XML document with
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Figure 1. An XML document with tree model representation.

<bookstore>

<book>
<ISBN>0201758741</ISBN>
<title>XML</title>
<author>Stein</author>
<author>Dellwig</author>
<price>32</price>
<quantity>20</quantity>

</book>

<title>Databases</title>
<author>Paredaens</author>
<price>17</price>
<quantity>12</quantity>
</book>

‘0201758741°

</bookstore>

its tree model representation. In most standard
XML query languages, e.g. XPath and XQuery
recommended by W3C, the core pattern of a query
is also a tree structure (or a set of tree structures).
We call such a tree-structured query pattern a twig
pattern. Finding all occurrences of a twig pattern
query in an XML document is considered as an
essential operation for XML query processing.
Consider a query to find the titles of all books
written by Paredaens in the bookstore document
shown in Figure 1, the corresponding XPath ex-
pression is //book[author=“Paredaens”]/title,
and the twig pattern representation of this XPath
query is shown in Figure 2.

Normally,an XML query consists of structural
search and content search. The structural search
in a query aims to find all matches that satisfy
the structural constraints between query nodes in
the document. Whereas the content search filters
the query result based on the value comparison
in query predicates. For the above XPath query,
//book[author]/title is a structural search and
author=“Paredaens " is a content search. How to
efficiently process structural search and content
search are equivalently important to achieve a
good query processing performance.
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Figure 2. Example twig pattern query.
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The XML query processing algorithms are
categorized into two classes: the relational ap-
proach and the native approach. In the early stage,
many research works focus on using relational
databases to store and query semi-structured XML
data. The main idea of the relational approach is
to shred XML documents into relational tables,
and transform XML queries into SQL queries to
query the database. During query transformation,
an XML query structure is normally expressed by
multiple selections and joins in the corresponding
SQL statement, thus the overhead on these table
operations, especially join, may seriously affect
the efficiency of the structural search. Later how
to process XML queries natively becomes a hot
research topic, because the native approach does
not use relational database and avoids the over-
head on relational operations. The structural join
based approach is an important native approach
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