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Preface

The Web is a huge information resource depository all around the world and the
huge amount of information on the Web is getting larger and larger every day.
Nowadays the Web is the most important means for people to acquire and publish
information. Against this context, it has become very crucial to exchange and
share data on the Web. Being the de facto standard for data representation and
exchange over the Web, Extensible Markup Language (XML) has emerged and
extensively applied in many business, service, and multimedia applications. As a
result, a large volume of data is managed today directly in XML format.

XML and related standards allow the easy development of applications that
exchange data over the Web. This creates a new set of data management
requirements involving XML, such as the needs of constructing, storing, querying,
reasoning, and integrating XML documents. For the purpose of XML data man-
agement, it is necessary to integrate XML and databases. Various database models,
including relational, object-oriented, and object-relational database models as well
as conceptual data models, have been used for mapping to and from XML model
so that XML model can be extracted from the database models or/and reengi-
neered into the database models. Through reengineering XML model into the
relational or object-oriented database model, XML documents can be stored in
databases for XML data processing based on database technologies. Through
extracting XML model from the relational or object-oriented database model,
XML documents can automatically be constructed from databases for database
data exchange and share on the Web. Note that XML lacks sufficient power in
modeling real-world data and their complex interrelationships in semantics, and
the conceptual data models with powerful data abstraction contain clear and rich
semantics and do not have data type limitation. Through reengineering XML
model into the conceptual data models, XML document integration can be carried
out based on the conceptual data models. Through extracting XML model from the
conceptual data models, XML documents can conceptually be designed with the
conceptual data models.

With the wide and in-depth utilization of XML in diverse application domains,
some particularities of data management in concrete applications emerge, which
challenge current XML technology. In data- and knowledge-intensive applica-
tions, one of the challenges can be generalized as the need to handle imprecise and
uncertain information in XML data management. Imprecise and uncertain data can
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be found, for example, in the integration of data sources and data generation with
nontraditional means (e.g., automatic information extraction and data acquirement
by sensor and RFID). So it is crucial for Web-based intelligent information sys-
tems to explicitly represent and process imprecise and uncertain XML data.

Fuzzy logic has been applied in a large number and in a wide variety of
applications and has been a crucial means of implementing machine intelligence.
So, in order to bridge the gap between human-understandable soft logic and
machine-readable hard logic, fuzzy logic cannot be ignored because none of the
usual logical requirements can be guaranteed: there is no centrally defined format
for data, no guarantee of truth for assertions made, and no guarantee for consis-
tency. Fuzzy logic has been introduced into databases for fuzzy data management.
It can be believed that fuzzy logic can play an important and positive role in XML
data management. Currently the researches of fuzzy logic in XML data manage-
ment are attracting increased attention.

This book goes to great depth concerning the fast growing topic of technologies
and approaches of fuzzy XML data management. The topics of this book include
representation of fuzzy XML, query of fuzzy XML, fuzzy database models,
extraction of fuzzy XML from fuzzy database models, reengineering of fuzzy
XML into fuzzy database models, and reasoning of fuzzy XML. Concerning the
representation of fuzzy XML, the fuzziness in XML documents, fuzzy XML
representation model, and fuzzy XML algebraic operations are discussed. Con-
cerning the query of fuzzy XML, querying fuzzy XML with AND, OR, and NOT
predicates is proposed, respectively, and building the index on fuzzy XML query is
investigated. Concerning the fuzzy database models, three kinds of fuzzy database
models are introduced, which are the fuzzy UML data models, fuzzy relational
database models, and fuzzy object-oriented database models. Concerning the
extraction of fuzzy XML, extracting fuzzy XML from the fuzzy UML data models,
fuzzy relational database models, and fuzzy object-oriented database models is
proposed, respectively. Concerning the reengineering of fuzzy XML, reengineer-
ing fuzzy XML into the fuzzy UML data models, fuzzy relational database models,
and fuzzy object-oriented database models is presented, respectively. Concerning
the reasoning of fuzzy XML, reasoning on fuzzy XML with fuzzy Description
Logic and fuzzy ontology are investigated.

This book aims to provide a single record of current research in the fuzzy data
management with XML. The objective of the book is to provide the state-of-the-art
information to researchers, practitioners, and graduate students of the Web intel-
ligence and at the same time serve the data and knowledge engineering profes-
sional faced with nontraditional applications that make the application of
conventional approaches difficult or impossible. Researchers, graduate students,
and information technology professionals interested in XML and fuzzy data pro-
cessing will find this book a starting point and a reference for their study, research,
and development.

We would like to acknowledge all of the researchers in the area of databases,
XML, and fuzzy databases. Based on both their publications and the many dis-
cussions with some of them, their influence on this book is profound. The materials
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in this book are the outgrowth of research conducted by the authors in recent years.
The initial research work was supported by the National Natural Science Foun-
dation of China (60873010, 61370075, 61073139, 61202260), and in part by the
Program for New Century Excellent Talents in University (NCET-05-0288). We
are grateful for the financial support from the National Natural Science Founda-
tion of China and the Ministry of Education of China through research grant funds.
Additionally, the assistance and facilities of Northeastern University, China, are
deemed important and highly appreciated. Special thanks go to Janusz Kacprzyk,
the series editor of Studies in Fuzziness and Soft Computing, and Thomas Ditz-
inger, the Senior Editor of Applied Sciences and Engineering of Springer-Verlag,
for their advice and help to propose, prepare, and publish this book. This book
would not be completed without the support from them.

Shenyang, September 2013 Li Yan
Zongmin Ma

Fu Zhang
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