Handbook of Semantic Web Technologies






John Domingue, Dieter Fensel, James A. Hendler (Eds.)

Handbook of
Semantic Web
Technologies

With 203 Figures and 96 Tables

@ Springer



Editors

John Domingue
Knowledge Media Institute
The Open University
Walton Hall

Milton Keynes, MK7 6AA
UK

Dieter Fensel

STI Innsbruck
University of Innsbruck
Technikerstrale 21a
6020 Innsbruck

Austria

James A. Hendler

Department of Computer Science
Rensselaer Polytechnic Institute
Troy, NY 12180

USA

Library of Congress Control Number: 2011921518

ISBN 978-3-540-92912-3

This publication is available also as:

Electronic publication under ISBN 978-3-540-92913-0
Print and electronic bundle under ISBN 978-3-540-92914-7
DOI 10.1007/978-3-540-92913-0

Springer Heidelberg Dordrecht London New York

This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned,
specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on
microfilm or in any other way, and storage in data banks. Duplication of this publication or parts thereof is
permitted only under the provisions of the German Copyright Law of September 9, 1965, in its current version,
and permission for use must always be obtained from Springer. Violations are liable to prosecution under the
German Copyright Law.

© Springer-Verlag Berlin Heidelberg 2011

The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply, even
in the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.

Springer is part of Springer Science+Business Media

www.springer.com

Printed on acid-free paper


http://www.springer.com

Foreword

The Semantic Web community has come a long way since its beginnings in the late 1990s
and early part of the twenty-first century. There are obviously many ways of categorizing
the progress of the topic; however, one easy fit is through three broad phases. Pre Semantic
Web, various groups across the globe who had been working in areas related to semantics
began to think how semantics and ontologies could aid in certain tasks related to the
emerging Web. There then followed significant research funding, which was measured in
hundreds of millions of Dollars and Euros, fueling large collaboration projects first in the
USA and later in Europe.

Opver the last few years, we have seen a second shift. The word “if” disappeared from
the vocabulary used in relation to the Semantic Web a long time ago. Now the word
“when” has gone too. Primarily around the term Web of Data, we can see commercial
take-up by some major players in the area of the Web, Social Networks, and Media. Right
now discussions focus more on which particular branch of Semantic Web technology will
grow the fastest. We have also seen in Europe a movement away from specific large
research calls in the Semantic Web area to semantics being a component within other
domains, including, for example, services, media, security, and even networks. This take-
up by both research and practitioner communities has been largely based on the fact that
the Semantic Web is built upon global standards.

This book began with a realization in the spring 2008 that we seemed to be entering a
mainstream phase for our research area, and it thus would be timely to capture the main
threads of work. Our first task was of course to determine the book structure.

The book is split into two volumes. The first covers foundational parts and the second
applications. The core themes in the first volume comprise semantic annotation and
reasoning. By definition, the Semantic Web extends the Web and thus we need semantic
extensions of Web languages. This book thus includes chapters on semantic languages for
the Web and also mechanisms for inserting semantics into web pages encoded in plain
HTML. A main motivation for semantic annotation is that it facilitates machine reason-
ing. A significant research effort has taken place in relation to this topic, and we cover the
primary forms as well as outlining recent efforts to support reasoning at web-scale.

Other foundational issues answer questions such as: how to automatically acquire
semantic annotations? how to store these efficiently at large scale? how to query these
stores over the Web? and how to express the underlying conceptual structure of the
annotations? In the first volume, we also outline the architectural principles underlying
the Semantic Web and conclude with some thoughts on its future.

The second volume covers the application of Semantic Web technologies to a number
of real-world domains and also to other technical areas. We have seen with the Web how
specific application areas can drive innovation, for example, resulting in YouTube and
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Facebook for video content and social networking, respectively. The sectors covered in the
volume are wide-ranging, incorporating business, science, government, media, broad-
casting, and culture. As to the technical areas, we outline here how semantics can improve
the management of organizational knowledge and support the use of online services as
well as how search is transformed in the context of the Semantic Web.

We would like to take this opportunity to heartily thank all of the chapter authors. This
book progressed in a nonlinear fashion, and we are grateful for the patience shown by all
and for the rapid response during the most hectic periods. This work was supported by
our advisory board and we would like to express our sincere thanks to all of them for their
efforts. We are also grateful for the forbearance shown by all our colleagues at Springer.

At the time of writing, we can see that the arrival of the Semantic Web is causing
inflection points in a wide variety of ways as it is adopted by new constituents in a number
of niches. Real-world requirements and domain-specific opportunities are driving inno-
vation at a growing rate. We believe that this book will serve as a useful reference point for
the principles and technologies underlying the Semantic Web as it continues to enter the
mainstream, and we eagerly await the results of this process.

John Domingue, Dieter Fensel, and James A. Hendler
May 2011
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