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Abstract. Uncertain information extensively exists in data and knowledge intensive applications, where
fuzzy data play an import role in nature. Fuzzy set theory has been extensively applied to extend various
database models and resulted in numerous contributions. This paper concentrates on a crucial issue in fuzzy
data management: fuzzy data modeling in XML. An up-to-date overview of the current state of the art in
fuzzy XML data modeling is provided in the paper. The paper serves as identifying possible research
opportunities in the area of fuzzy XML data management in addition to providing a generic overview of the
approaches proposed to modeling fuzzy XML data.
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1. Introduction

One of the major areas of database research has been the continuous effort to enrich existing database models
with a more extensive collection of semantic concepts. Database models have developed from hierarchical
and network database models to the relational database model. Also to process complex objects and semantic
relationships in many data- and knowledge-intensive applications, some non-traditional data models have
been proposed for databases such as the object-oriented database model and the object-relational database
model. Moreover, with the prompt development of the Internet and the popularity of Web-based applications,
the requirement of managing information based on the Web has attracted much attention both from academia
and industry. Being the de-facto standard for data representation and exchange over the Web, XML
(eXtensible Markup Language) allows the easy development of applications that exchange data over the Web
(Bray, Paoli and Sperberg-McQueen, 1998). This creates a set of data management requirements involving
XML. XML and related standards have been extensively applied in many business, service, and multimedia
applications. As a result, a large volume of data is managed today directly in XML format.

While traditional data models can provide efficient data management capabilities, they often suffer from
some inadequacy of necessary semantics. One of these inadequacies can be generalized as the inability to
handle imprecise and uncertain information. In real-world applications, information is often imperfect. One
of the semantic needs not adequately addressed by the traditional data models is that of uncertainty.
Traditional data models assume that the models are a correct reflection of the world and further assume that
the stored data is known, accurate and complete. It is rarely the case in real life that all or most of these
assumptions are met.

Management of uncertain data typically involves two primary technical issues: storage and queries. These
two issues are actually closely related. Efficient querying of uncertain data is supported by the storage
structure. Uncertain data modeling provides the infrastructure for uncertain data management and uncertain
data querying is one major goal of uncertain data management. In order to represent and manipulate
uncertain data, two major foundations, which are probability theory and fuzzy set theory, have been
developed and applied to extend various database models (Parsons, 1996). Probabilistic database models
developed in the literature mainly include the probabilistic relational database model (e.g., (Barbara,
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