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ABSTRACT

An interesting feature of GML is to consider it as a database, but only in the strictest sense of the term.
That is, as a collection of data. As a database format, it can be queried. In order to do this, we need
a query language with spatial operators. In addition, in order to use any query language over GML,
it is necessary to find an implementation that allows to exploit all its features, i.e., an efficient storage
of GML documents is necessary. The general aim of this chapter is to discuss different approaches for
storing and querying GML documents. In order to achieve our aim we discuss well-known approaches to
the storage of XML documents (with only alphanumeric data) and their application to GML documents.
Although there are many approaches to storing and retrieving XML documents with only alphanumeric
features, few approaches are applicable to query GML documents.

INTRODUCTION

An interesting feature of eXtensible Markup
Language (XML) (W3C, 2005) is to consider
it as a database, but only in the strictest sense
of the term. That is, as a collection of data. In
many ways, this makes it no different from any
other file.

As a database format, XML has several ad-
vantages. For example, it is self-describing (the
markup describes the structure and type names
of the data, although not the semantics), it is
portable (Unicode), and it can describe data in
tree or graph structures.

This point of view makes it possible to open
a new set of XML applications, all of them
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involving storage and retrieval of information
represented by XML.

One example of XML as a database is a
restaurant catalog. It could be defined with al-
phanumeric features, for example name, phone
number, address, and capacity. An advantage of
XML is that the data is portable, and it can eas-
ily be manipulated for inserting, updating, and
deleting information.

Another example could be an extension of the
previous example. Besides representing alphanu-
meric information, the authors can include spatial
features. Thus, they include a polygon (spatial
coordinates) to represent the parcel where the
restaurant is located. In this case, our set of data
with alphanumeric features (name, number, etc.)
and spatial feature (parcel) would be a Geogra-
phy Markup Language (GML) document (Open
Geospatial Consortium, 2003), instead of an
XML document.

Since XML (GML by extension) is a database,
it can be queried. In order to do this, we need a
query language (of general use) to retrieve infor-
mation from an XML document. Nevertheless,
it is necessary to enrich the query language over
XML features with spatial operators if we wish
to apply it over spatial data encoded with GML.
Otherwise, the query language could only be
used to query alphanumeric features of an XML
document and not, for example, the topological
relationship between two spatial regions.

Today, there is a large set of query languages
over XML. These query languages are different
withrespectto syntax, available operators and en-
vironment of applicability. However, they share the
same features, that is, features of query languages
over semi-structured data. Thisisbecause XML
is not structured data, but instead has a structure
that is flexible (Abiteboul et al., 1997).

More specifically, in order to use any query
language over GML (Corcoles and Gonzalez,
2001), it is necessary to find an implementation
that allows to exploit all its features, that is, an
efficient storage of GML documents is necessary.

GML as Database

Although there are many approaches to stor-
ing and retrieving XML documents with only
alphanumeric features (McHugh et al., 1997;
Yoshikawa and Amagasa, 2001; Bohannon et al,
2002), few approaches are applicable to query
GML documents (Coércoles and Gonzélez, 2002;
Huang et al., 2000).

BACKGROUND

The general aim of this chapter is to discuss dif-
ferent approaches for storing and querying GML
documents. In orderto achieve ouraim we discuss
well-known approaches to the storage of XML
documents (with only alphanumeric data) and
their application to GML documents.

In the following sections we show that this is
notatrivial problem because, due to the resources
required to query and store spatial elements, ap-
propriate XML-based approaches with alphanu-
meric operators do not obtain good results when
combined with spatial operators. Furthermore,
some XML-based approaches are not applicable
to GML douments.

Many approaches to storing and retrieving
XML documents have been implemented to date,
and several database management systems for
storing XML documents have been developed
(e.g., McHugh et al., 1997). There are also sev-
eral approaches based on the relational model or
object-oriented model. When XML documents
are stored in off-the-shelf database management
systems, the problem of storage model design for
storing XML data becomes a database schema
design problem. Yoshikawa and Amagasa (2001)
divide such database schemas into two approaches:
structure-mapping and model-mapping. In the
former, the design of the database schemais based
ontheunderstanding of Document Type Descrip-
tor (DTD) or XML Schema that describes the
structure of XML documents (e.g., Bohannon et
al., 2002; Kappel et al., 2000; Lee and Chu 2000;
Huang et al., 2006; Klettke and Meyer, 2000;
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