Preface

This book provides an overview about the state-of-the-art solutions and the most
recent advances in schema matching and mapping, both recognized as key areas of
metadata management. Tasks involving metadata are indeed pervasive in databases
and information systems and include schema evolution, schema and ontology inte-
gration and matching, XML message mapping, as well as data migration and data
exchange. While research on these complex problems has been performed since sev-
eral decades, we have witnessed significant progress especially in the last decade. In
particular, research addressed the metadata problems in a more abstract and generic
way rather than focusing on specific applications and data models. A cornerstone
of this new line of research is the notion of schema mappings, i.e., expressive
mappings interrelating schemas (or other metadata models such as ontologies).
Furthermore, powerful operators to manipulate schemas and mappings (e.g., match-
ing and merging of schemas or composition of mappings) have been investigated
for solving various kinds of metadata-related tasks. Raising the level of abstrac-
tion for metadata management was a vision first articulated by Phil Bernstein et
al. in A vision for management of complex models, ACM Sigmod Record 2000.
Since then, many steps have been performed towards the various goals of match-
ing and mapping different kinds of design artifacts (i.e., a relational schema, a
web site, or a data mart), thus motivating a flurry of recent research, which we
survey in this book. The book consists of ten comprehensive chapters grouped
within three parts: large-scale and knowledge-driven schema matching, quality-
driven schema mapping and evolution and evaluation and tuning of matching
tasks.

The first part deals with schema matching, i.e., the semi-automatic finding
of semantic correspondences between elements of two schemas or two ontolo-
gies. Schema matching implements a Match operator that is often the first step
to determine schema mappings, e.g., for schema evolution, data integration and
data exchange. The typically high semantic heterogeneity of the schemas makes
schema matching an extremely difficult problem. The separation of Match from
other metadata management tasks such as Merge helped to address the match prob-
lem better than in the past. Numerous powerful prototypes for schema and ontology
matching have been developed in the last decade and automatic match functionality
found already its way into commercial products. The four chapters in the first
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part cover the achieved state of the art and point out areas where more work is
needed, in particular support for large-scale match problems and improved user
interaction. Further chapters deal with proposed extensions to enhance the seman-
tic power of match correspondences and to deal with the uncertainty of match
decisions.

The second part of the book also consists of four chapters and focuses on
schema mappings and their use for schema evolution and schema merging. The
first chapter of the second part surveys the existing schema mapping algorithms
and the most recent developments towards realizing efficient, optimized and correct
schema mapping transformations. Two further chapters deal with the use of schema
mappings for schema evolution. One of these introduces the requirements for effec-
tive schema evolution support and provides an overview of proposed evolution
approaches for diverse kinds of schemas and ontologies. The other evolution-related
chapter focuses on the automatic adaptation of mappings after schema changes
by presenting two first-class operators on schema mappings, namely composition
and inversion. The final chapter surveys the state of the art on mapping-based
merging of schemas by discussing the key works in this area and identifying their
commonalities and differences.

The third part of the book consists of two chapters devoted to the evaluation
and tuning of schema matching and mapping systems. The first of these chapters
provides a comprehensive overview of existing evaluation efforts for data trans-
formation tasks, by providing a brand-new perspective under which the various
approaches are being/have been evaluated. Such perspective allows the authors to
identify the pitfalls of current evaluations and brings them to discuss open problems
for future research in this area. The last chapter deals with the complex problem of
tuning schema matching tools to optimize their quality and efficiency with a limited
amount of configuration effort. An overview of proposed tuning efforts including
the use of machine learning techniques is provided.

To the best of our expectations, this book provides:

1. A comprehensive survey of current and past research on schema matching and
mapping.

2. An up-to-date source of reference about schema and ontology evolution and
schema merging.

3. Scholarly written chapters enabling a learning experience to both experts and
non-experts whenever they would like to enhance their knowledge or build it
from the scratch; the chapters have been conceived in such a way to be readable
individually or altogether by following the book table-of-contents.

As such, we hope that the book proves to be a useful reference to researchers as well
as graduate students and advanced professionals. We thank the editors of the DCSA
book series, Mike Carey and Stefano Ceri, for their support of our book project and
all authors for preparing their chapters and revisions within a few months. With-
out them, this project would not have been possible. Further thanks go the referees
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of the individual chapters for their insightful comments and to Ralf Gerstner from
Springer-Verlag for his professional assistance during all the stages of the book
production.

September 2010 Zohra Bellasehne
Angela Bonifati
Erhard Rahm
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