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Preface

The 9th International Conference on Discovery Science (DS 2006) was held in
Barcelona, Spain, on 7-10 October 2006. The conference was collocated with
the 17th International Conference on Algorithmic Learning Theory (ALT 2006).
The two conferences shared the invited talks.

This LNAI volume, containing the proceedings of the 9th International Con-
ference on Discovery Science, is structured in three parts. The first part contains
the papers/abstracts of the invited talks, the second part contains the accepted
long papers, and the third part the accepted regular (short) papers. Out of 87
submitted papers, 23 were accepted for publication as long papers, and 18 as
regular papers. All the submitted papers were reviewed by two or three refer-
ees. In addition to the presentations of accepted papers, the DS 2006 conference
program consisted of three invited talks, two tutorials, the collocated ALT 2006
conference and the Pascal Dialogues workshop.

We wish to express our gratitude to

— the authors of submitted papers,

— the program committee and other referees for their thorough and timely
paper evaluation,

— DS 2006 invited speakers Carole Goble and Padhraic Smyth, as well as An-
drew Ng as joint DS 2006 and ALT 2006 invited speaker,

— invited tutorial speakers Luis Torgo and Michael May,

— the local organization committee chaired by Ricard Gavalda,

— DS 2006 conference chair Klaus P. Jantke,

— the DS steering committee, chaired by Hiroshi Motoda,

— Andrei Voronkov for the development of EasyChair which provided excellent
support in the paper submission, evaluation and proceedings production
process,

— Alfred Hofmann of Springer for the co-operation in publishing the proceed-
ings,

— the ALT 2006 PC chairs Phil Long and Frank Stephan, as well as Thomas
Zeugman and José L. Balcdzar, for the cooperation and coordination of the
two conferences, and finally

— we gratefully acknowledge the financial support of the Universitat Politecnica
de Catalunya, Idescat — the Statistical Institute of Catalonia (for provid-
ing support to tutorial speakers), the PASCAL Network of Excellence (for
supporting the Pascal Dialogues), the Spanish Ministry of Science and Edu-
cation, the Slovenian Ministry of Higher Education, Science, and Technology,
and Yahoo! Research for sponsoring the Carl Smith Student Award.



VI Preface

We hope that the week in Barcelona in early October 2006 was a fruitful, chal-
lenging and enjoyable scientific and social event.

August 2006 Nada Lavra¢ and Ljupco Todorovski
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Abstract. e-Science is scientific investigation performed through distributed
global collaborations between scientists and their resources, and the computing
infrastructure that enables this. Scientific progress increasingly depends on
pooling know-how and results; making connections between ideas, people, and
data; and finding and reusing knowledge and resources generated by others in
perhaps unintended ways. It is about harvesting and harnessing the “collective
intelligence” of the scientific community. The Semantic Web is an extension of
the current Web in which information is given well-defined meaning to
facilitate sharing and reuse, better enabling computers and people to work in
cooperation. Applying the Semantic Web paradigm to e-Science has the
potential to bring significant benefits to scientific discovery. We identify the
benefits of lightweight and heavyweight approaches, based on our experiences
in the Life Sciences.

1 Introduction

The term e-Science is normally used to describe computationally intensive science
that is carried out collaboratively in highly distributed network environments [1].
Typically, a feature of such collaborative scientific enterprises is that they require
access to very large data collections, very large scale computing resources and high
performance visualisation back to the individual user scientists. Brain neuroscientists
remotely control and collect data from the world’s largest and most powerful
transmission electron microscope in Japan (telescience.ucsd.edu). Astronomers steer
telescopes from their offices, collect the data using remote archive repositories, and
process it by exploiting the availability of machines of other institutions. The
International Virtual Observatory Alliance (www.ivoa.net) makes available vast
digital sky archives to all astronomers not just a lucky few. ™Grid-Taverna
(www.mygrid.org.uk) allows biologists to assemble personalised exploratory in silico
experiments that interoperate between remotely and locally available applications,
code-bases and databases to identify new genes [2]. The Human Genome effort is an
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example of e-Science — over 500 datasets and tools are available on the web for
bioinformaticians to piece together our understanding of life [3, 4].

The e-Science infrastructure supports and enhances the scientific process by
enabling scientists to generate, analyse, share and discuss their insights, experiments
and results in a more effective manner, particularly in the context of the deluge of
data resulting from new experimental practices [3, 6].

Scientific progress increasingly depends on pooling resources, know-how and
results; making connections between ideas, people, and data; and finding and
interpreting knowledge generated by others, in ways that may not have been
anticipated when it was created. It is about harvesting and harnessing the “collective
intelligence” of the scientific community. It has as much to do with intelligent
information management as with sharing scarce resources like large scale computing
power or expensive instrumentation. It is about making connections between
decoupled resources and people in the broadest context of diverse scientific activity,
outside the bounds of localised experiments and closed projects, and enabling
scientific endeavour “in the wild”.

The Semantic Web is defined as an extension of the current Web in which
information is given well-defined meaning, better enabling computers and people to
work in cooperation [7]. Applying Semantic Web to Science [8] has attracted great
interest particularly in the Life Sciences [9-13] which has been proposed as a
“nursery” for incubating the required technological developments [14]. We take a
perspective in which the Semantic Web is seen foremost as an infrastructure for
gathering and exploiting collective intelligence; i.e. the capacity of human
communities to evolve towards higher order complexity and integration through
collaboration and innovation.

Section 2 introduces the Semantic Web and distinguishes between lightweight and
heavyweight approaches. In Sections 3 to 5 we present three aspects of the Semantic
Web — annotation, integration and inference — and sketch how the methods,
techniques and tools used for each of them could provide benefits to scientists. In
Section 6 we reflect on the symbiosis between e-Science and the Semantic Web.

2 The Semantic Web

Annotation is the process of associating metadata with an object. Metadata, defined as
structured data about an object that supports functions associated with it, can be
generated for any entity for which contextual data can be recorded [15]. We can
annotate any object, be it a document, dataset, publication, codes, notebooks, and so
on, within the scientific process — even a person or scientific instrument. Metadata can
be expressed in a wide range of languages (from natural to formal ones) and with a
wide range of vocabularies (from simple ones, based on a set of agreed keywords, to
complex ones, with agreed taxonomies and formal axioms). It can be available in
different formats: electronically or even physically (written down in the margins of a
textbook). It can be created and maintained using different types of tools (from text
editors to metadata generation tools), either manually or automatically.



