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ERCIM-Led MUSCLE Network of Excellence:
Approved and Poised to Embark on Ambitious
Four-Year Research and Integration Program

by Eric Pauwels

The European Commission signed the contract for the FP6 Network of Excellence
MUSCLE (Multimedia Understanding through Semantics, Computation and
Learning) on 23 February, thereby giving this ERCIM-led consortium of 42 scientific

groups the final go-ahead to embark on an ambitious four-year research and
integration program.

As the Network's expanded acronymis augmented by the work done in theAsk Jeeves for multimedia content: one
indicates, MUSCLE aims to facilitate Cross-Modal Integration WP, where thecan address a search engine using natural
high-level access to multimediafocus is on performance improvementanguage and it will take appropriate
databases by systematically incorpothat can be achieved by combiningaction, or at least ask intelligent, clari-
rating machine learning into an inte-different but synergistic modalities. For fying questions. This is an extremely
grated approach to multimedia datanstance, visual interpretation of a sportcomplicated problem and will involve a
mining. The original impetus for this video can be improved by taking intowide range of techniques: natural
initiative stems from the realisation thataccount the accompanying audio strearfanguage processing, interfacing tech-
we urgently need new tools to intelli- (eg crowd cheering). The WP onnology, learning and inferencing,
gently index and explore the vast quantiMachine Learning addresses the possimerging of different modalities, federa-
ties of multimedia documents currentlybility of learning data-models automati- tion of complex meta-data, appropriate
being amassed. As the enormous size @fally instead of having to hand-coderepresentation and interfaces and so on.
these collections precludes comprehenthem. A typical application would be the The second challenge is more related to
sive human annotation, the only viableautomatic classification of music into machine perception and addresses the
alternative is the development of reliableclassical or modern based on a numbegsroblem of detecting and recognising
machine perception and understandingof illustrative examples. The WP on humans and their behaviour in videos. At
and in particular, the automatic creationComputation Intensive Methods investi-first glance, this might seem rather
of semantically rich metadata that can bgates how sophisticated computationaharrow but it has become clear that
used as input for subsequent high-levelechniques can assist in exploringrobust performance will rely heavily on
processing. Indeed, enriching multi-complicated models or estimating uncerthe integration of various complemen-
media databases with additional layergainty. Using numerical simulation to tary modalities such as vision, audio and
of automatically generated semanticdetermine parameter confidence interspeech. Applications are legion: surveil-
meta-data, as well as the artificial intelli-vals is a case in point. Finally, the WP orlance and intrusion detection, face recog-
gence to reason about these (meta)dateluman Computer Interfaces looks at thenition and registration of emotion or
seems the way forward in mining for role of human computer interfaces in theaffect and automatic analysis of sports
complex content, and it is at this levelexploration or visualisation of complex videos and movies, to name just a few.
that MUSCLE will focus its main effort. datasets, while the Meta-Data

This will enable users to move awayRepresentation WP concerns itself withThe research plans outlined above cover
from labour-intensive, case-by-casethe internal representation of acquirecnly part of the MUSCLE mission. In

modelling of individual applications, information. addition, strong emphasis will be placed
and allow them to take full advantage of on networking and dissemination, as the
generic adaptive and self-learning solu-Two Grand Challenges European Commission intends NoEs to
tions that need minimal supervision. To encourage close coordination ofbe important players in a Europe-wide

effort and durable scientific integration, drive towards durable integration and
The scientific work has been divided upMUSCLE will set itself two ‘Grand collaboration. To this end, MUSCLE
into workpackages (WP), which collec-Challenges’. These are ambitioushas planned a number of initiatives.
tively constitute the Joint Program ofresearch projects that involve the entird=irst, there will be an annual post-
Activities (JPA). Each WP covers aspectrum of expertise represented withirdoctoral fellowship scheme extending
different but complementary componentthe consortium and as such, will act asnd complementing the ERCIM model.
in the overall research strategy. Thdocal points. The first challenge As is the case for the latter, applications
Single Modality WP groups together all addresses natural high-level interactiorwill be open to talented young
the research that is restricted to a singlevith multimedia databases. This projectresearchers from across the globe. The
sensor modality (ie audio, video,will work on querying of multimedia consortium will also set up a Web-based
speech). This well-established approacllatabases at a high semantic level. Thinknfrastructure to facilitate electronic
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collaboration between different teamscommercial parties will be solicited For more information, the reader is
and support access to multimediahrough the setting up of an Applicationinvited to visit the MUSCLE Web page.

databases for benchmarking or testing-orum. Finally, in order to maximise its
purposes. In the same vein, MUSCLEmpact on the European and global
will host a multimedia preprint server, research scenes, MUSCLE will pool

Links:
http://www.cwi.nl/projects/muscle

offering authors the opportunity to resources with other Networks and please contact:
publish their research results in mediaintegrated Projects active in the area o Eric Pauwels, CWI, Amsterdam
rich format, which will do better justice Semantic-based Knowledge Systems Scientific Coordinator

to the content. Input from industrial and

DELOS — A New Network of Excellence
on Digital Libraries under FP6

by Costantino Thanos

A new Network of Excellence for Digital Libraries, known as DELOS, has been
launched by the European Commission under the Sixth Framework Programme.
DELOS will build on the initial work of two very successful previous activities
also sponsored by ERCIM and aimed at promoting research in the Digital Library
field under the Fourth and the Fifth Framework programmes: the DELOS Working
Group 1996-99, and the first DELOS Network of Excellence 2000-2003.

Digital libraries represent a new infras-

E-mail: Eric.Pauwels@cwi.nl

libraries, so that it may becomeThe major milestones for the DELOS

tructure and environment that has been possible for all members of society toNoE are:

made possible by the integration and use be provided by digital library systems
of a number of IC technologies, the ina cohesive way

availability of digital content on a global « establish a sound framework for
scale and a strong demand from users expressing and managing unconven-
who are now online. The DELOS 10- tional information manipulations that
year grand vision is that "Digital are critical in many applications
Libraries should enable any citizen toe establish a theoretically motivated and

access all human knowledge any time
and anywhere, in a friendly, multi-
modal, efficient and effective way, by

empirically supported frame of refer-

the DELOS portal, which will main-
tain and make accessible the collection
of all the results and reports produced
by the Network. It will also provide
information on the most recent
research results in the field of digital
libraries as well as the latest informa-
tion about relevant international

ence for designers and researchers in projects, initiatives, conferences, etc
the field of user interfaces and visual-» a cross-referenced survey of the tech-

overcoming barriers of distance,
language, and culture and by using
multiple Internet-connected devices”.

ization techniques

develop mechanisms for the preserva-
tion of complex and dynamic objects
e provide a theoretical and practical
framework for the evaluation of digital «
libraries and their components.

The main objective of the DELOS NoE
is to define and conduct a joint program
of activities (JPA) in order to integrate
and coordinate the ongoing researcl©ther important objectives of DELOS
activities of the major European researclare to: .
teams in the field of digital libraries for « network and structure European
the purpose of implementing the DELOS research on digital libraries, so as to
digital library grand vision. consolidate an emerging community
e contribute towards improving the

nologies in use and the state of the art
in all the DL-related fields, which will
be made available to the research
community

a reference architecture of a Digital
Library Management System
(DLMS). This will be jointly defined
by the Network participants

one or more DLMS prototypes, imple-
mented according to the reference
architecture, and developed jointly by
the Network participants.

Specific technical objectives of the
DELOS NoE are to:

e develop a common architecturale

digital library infrastructure that can
be customized to meet the require-
ments of different applications

e provide a common foundation for ¢

several forms of information seeking,
searching and querying in digital
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effectiveness of European research ihe Joint Program of Activities is orga-
the digital library field nized into seven research clusters and is
provide a forum where researcherscomposed of three types of activities —
practitioners, and representatives ofntegration, research and dissemination:
interested applications and industriedigital Library Architecture, coordi-
can exchange ideas and experiencesated by the Swiss Federal Institute of
contribute towards improving interna- Technology and the University for
tional cooperation in digital library Health Informatics and Technology,
research areas. Tyrol; Information Access and
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Personalization, coordinated by theln order to coordinate the dissemination(University of Bath) in the UK, and

University of Athens; Audio/Visual and effort of the wide range of activities Netlab (University of Lund) in Sweden.

Non-traditional Objects, coordinated bycarried out by the Network, a Virtual D-

the University of Florence and thelLib Competence Center (VDLCC) will The Network is managed administra-

Technical University of Crete; User be established. In addition to providingtively and financially by ERCIM and

Interfaces and Visualization, coordi- support for the dissemination of thescientifically by the Institute for

nated by the University of Rome 1;Network activities, the Center will Information Science and Technologies

Knowledge Extraction and Semanticprovide education, training and tech-of the Italian National Research Council

Interoperability, coordinated by nology transfer to research, memory(ISTI-CNR).

UKOLN, University of Bath; institutions and industrial organizations

Preservation, coordinated by thein the field of digital libraries. The t't? :

L . . i . . . p://lwww.delos.info

University of Glasgow; Evaluation, Virtual D-Lib Center will be imple-

coordinated by the University of mented by the coordinated efforts of please contact:

Duisburg. three institutions participating in the Costantino Thanos, ISTI-CNR
Network, strategically located in Scientific Coordinator -
Europe: ISTI-CNR in Italy, UKOLN E-mail: Costantino.Thanos@isti.cnr.it

A Belgian Member ERCIM PhD Fellowship Programme

fOf ERC' M ERCIM offers 18-month fellowships in leading European information technology

research centres. Fellowships are available for PhD-holders from all over the
Belgium is officially part of ERCIM world. Next Deadline for Applications: 30 April 2004.
since January 2004. After a decade of ) )
effort, this finally closes the curious The PhD Fe_zllowshlp Programme ha_s- Health and I_nformatlon Technology
'hole’ in ERCIM's map of Europe. bee_n_ gstabhshed as one of the premier Image and Video Un(_jerstandmg

activities of ERCIM. Ideally, a fellow < IT and Mathematics applied to
Belgium has no independent researckyill work in two ERCIM institutes, thus  Interventional Medicine
center similar to CWI, SICS, or INRIA, contributing not only to the work done » Matrix Computations and Statistics
and nothing similar to the 'grandesjocally, but also to cohesion betweens Rapid Integration of Software
écoles’ in France. There are mainlyeERCIM partners and to the cross-fertili- Engineering Techniques
universities, which are responsible forsation and cooperation between research Semantic Web
both education and research. They argroups working in similar areas in+ Soft Computing
organized independently by the Frenchyifferent laboratories. The fellowship  User Interfaces for All.
and Flemish communities. Research is;;cheme also he|ps young scientists to
coordinated by the FNRS (Fondsphecome involved in one of the ERCIM Conditions
National de la Recherche Scientifique)working Group initiatives, to improve Applicants must:
for the French community and thetheir knowledge of European research have a PhD degree or be in the last
FWO (Fonds voor WetenschappelijKstructures and networks and to gain more year of the thesis work
Onderzoek) for the Flemish jnsight into the working conditions of « be fluent in English
community. leading European research institutionss be discharged or get deferment from
The Belgian membership is jointly o . o military service
sponsored by FWO and FNRS. ThiS_A prehmmary list of top%cs 1r.1cllude.s but e start the grant before Qctober 2004
enables all Belgian research institutionds not restricted to scientific fle.lds . hav<_e completed their PhD before
to participate fully in ERCIM activities. covered by the ERCIM Working starting the grant.

The FWO has designated Bart De MoofCroups: _ . .
of the Katholieke Universiteit Leuven ® Applications of Numerical The fellow will receive a monthly

as Belgian member of the Board of Mathematics in Science allowance which may vary depending on
Directors, for an initial two year term. * Constraints Technology and the country. In order to encourage the
The FNRS has designated Peter Van Applications mobility, a member institute will not be

e Control and System Theory eligible to host a candidate of the same

Roy of the Université catholique de _ > )
* Dependable Software-Intensivenationality.

Louvain (UCL) as Belgian member of

the Executive Committee, also for a SYyStems
two year term. Benoit Michel of UCL * Digital Libraries How to apply _ _
will be the first Belgian local editor of * E-Léarning Applications must be submitted online.

ERCIM News. » Environmental Modelling

More information:
¢ Formal Methods ' '

http://www.ercim.org/fellowship/
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News from W3C
. to develop standards and technologies, which use XML for
SemantIC Web EmergeS dsS syntax and URI for naming, that facilitate the sharing and reuse

. of data on the Web.
Commercial-Grade Infrastructure
. At the foundation, XML provides a set of rules for creating
fOF Sha”ng Data on the Web vocabularies that can bring structure to both documents and
data on the Web. XML gives clear rules for syntax; XML
by Eric Miller Schemas then serve as a method for composing XML vocabu-

laries. XML is a powerful, flexible surface syntax for struc-
In February 2004, the Wide Web Consortium announced finaired documents, but imposes no semantic constraints on the
approval of two key Semantic Web technologies, the revisatkeaning of these documents.
Resource Description Framework (RDF) and the Web Ontology
Language (OWL). RDF and OWL are Semantic Web standarB®F — the Resource Description Framework — is a standard
that provide a framework for asset management, enterprise intexy for simple descriptions to be made. What XML is for
gration and the sharing and reuse of data on the Web. Thegatax, RDF is for semantics — a clear set of rules for
standard formats for data sharing span application, enterpripggviding simple descriptive information. RDF Schema then
and community boundaries — all of these different types gfrovides a way for those descriptions to be combined into a
‘'user' can share the same information, even if they don't shsiregle vocabulary. RDF is integrated into a variety of applica-
the same software. tions including:

* library catalogs
This announcement marked the emergence of the Semantic Welsorld-wide directories
as a broad-based, commercial-grade platform for data on theyndication and aggregation of news, software, and content
Web. The deployment of these standards in commercial productpersonal collections of music, photos, and events.
and services signals the transition of Semantic Web technology
from what was largely a research and advanced developmbnthese cases, each uses XML as an interchange syntax and URIs
project over the last five years, to more practical technolodgr naming. The RDF specifications provide a powerful frame-
deployed in mass market tools that enables more flexible accessk for supporting the exchange of knowledge on the Web.
to structured data on the Web.

RDF is a standard a way for simple descriptions to be made;
Semantic Web-enabled software using RDF and OWL includeDF Schema provides a way for those descriptions to be
» Content creation applications: Authors can connect metadatambined into a single vocabulary. What's needed next is a way
(subject, creator, location, language, copyright status, or attydevelop subject - or domain - specific vocabularies. That is
other terms) with documents, making the new enhanced dotloe role of an ontology. An ontology defines the terms used to
ments searchable describe and represent an area of knowledge. Ontologies are
» Tools for Web site management: Large Web sites can beed by people, databases, and applications that need to share
managed dynamically according to content categoriesibject-specific (domain) information - like medicine, tool
customized for the site managers manufacturing, real estate, automobile repair, financial
» Software that takes advantage of both RDF and OWImanagement, etc. Ontologies include computer-usable defini-
Organizations can integrate enterprise applications, publishitigns of basic concepts in the domain and the relationships
and subscriptions using flexible models among them. They encode knowledge in a domain and also
 Cross-application data reuse: RDF and OWL formats are st&mowledge that spans domains. In this way, they make that
dard, not proprietary, allowing data reuse from diverse sourc&aowledge reusable.

Many specific examples of commercial applications and entedWL — the Web Ontology Language — provides a language
prise scale implementations of these technologies are detailefondefining structured, Web-based ontologies which delivers
the RDF/OWL testimonial page, RDF Implementation and OWticher integration and interoperability of data among descrip-

Implementation pages (see Links). tive communities. Where earlier languages have been used to
develop tools and ontologies for specific user communities

How the Semantic Web Pieces Fit Together (particularly in the sciences and in company-specific e-

- XML, RDF and OWL commerce applications), they were not defined to be compat-

The design of Semantic Web is more characteristic of Welte with the architecture of the World Wide Web in general,
Evolution than Revolution. The Semantic Web is made througimd the Semantic Web in particular.
incremental changes, by bringing machine-readable descrip-
tions to the data and documents already on the Web. XML, R@PVL builds on RDF and RDF Schema to add the following
and OWL standards enable the Web to be a global infrastructaegpabilities to ontologies:
for sharing both documents and data, which make searching andbility to be distributed across many systems
reusing information easier and more reliable as well. * scalability to Web needs

» compatibility with Web standards for accessibility and inter-
W3C's Semantic Web Activity builds on other work such as nationalization
those defined by W3C's XML and URI Activities. Its focus i openness and extensibility.

ERCIM News No. 57, April 2004 7
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OWL builds on RDF and RDF Schema and adds more vocabVO|CeXM |_ 20

lary for describing properties and classes: among others, rela- .

tions between classes (eg disjointness), cardinality (eg 'exacgi'ves VOICG tO the WEb

one'), equality, richer typing of properties, characteristics of

properties (eg symmetry), and enumerated classes. VoiceXML 2.0 has been recently published as a W3C
Recommendation. A W3C Recommendation is the equivalent

The W3C Web Ontology Working Group is comprised of indussf a Web standard, indicating that this W3C-developed speci-

trial and academic expertise, lending the depth of research diodtion is stable, contributes to Web interoperability, and has

product implementation experience necessary for buildingbeen reviewed by the W3C Membership, who favor its adop-

robust ontology language system. OWL is based th®on by the industry.

DAML+OIL language, which was developed by an international

team funded by the US Defense Advanced Research Proje¢tsceXML 2.0 is an XML language for writing Web pages

Agency (DARPA) and the European Commission's Informatioyou interact with by listening to spoken prompts and jingles,

Society Technologies program. The release of the OWL recoand control by means of spoken input. The goal of VoiceXML

mendations represent the maturation of this previous wo#2k0 is to bring the advantages of Web-based development and

shaped by the members of the World Wide Web Consortiuwontent delivery to interactive voice response applications.

Future Work — W3C launches phase 2 VoiceXML 2.0 allows developers to create audio dialogs that
of Semantic Web Activity feature:

With the recent publication of the revised RDF and the new OWLspoken prompts (synthetic speech)

specifications we are seeing a growing number of applicatienoutput of audio files and streams

developers appling these technologies in new and inovative applirecognition of spoken words and phrases

cation areas. In March 2004, the W3C Membership approved twaecognition of touch tone (DTMF) key presses

new Working Groups, the Best Practices and Deployment andecording of spoken input

RDF Data Access to facilitate this development and ease theontrol of dialog flow

sharing of data located across distributed collections. « telephony control (call transfer and hangup).

The newly chartered Semantic Web Best Practices aWdiceXML 2.0 has been carefully designed to give authors
Deployment Working Group in focused on providing hands-ofull control over the spoken dialog between the user and the
support for developers of Semantic Web applications. Thapplication. The application and user take it in turns to speak:
Working Group will help application developers by providinghe application prompts the user, and the user in turn responds.
them with 'best practices' in various forms, ranging from engi-
neering guidelines, ontology/vocabulary repositories to educdeiceXML 2.0 makes it easy to rapidly create new applications
tional material and demo applications. and shields developers from the low level and implementation
details. It separates user-interaction from service logic.
The RDF Data Access Working Group whose focus will be to
evaluate the requirements for a query language and netwditke adoption rate of VoiceXML 2.0 is already industry wide,
protocol for RDF and defined formal specifications and tests the implementation evidence is very important, with at least
cases for supporting such requirements. A recommended queight known implementations in both prototype and fully
language will reduce redundancy and enhance interoperabiligleased products. A complete list of current implementors is
as SQL did for relational databases and help make it as easgvailable at http://www.w3.org/Voice/2004/vxml-ir/.

'join' data on the Web as it is to merge tables in a local relatior‘ﬁ'nks_

database. http://www.w3.org/Voice/
http://www.w3.0rg/TR/2004/REC-voicexml20-20040316/

With these two new Working groups being chartered throug http:/www.w3.org/Voice/Guide/

January 2006, the W3C Semantic Web Activity will continue

to foster many more developments and through the Semantic

Web Interest Group investigate additional areas of standardiza-

tion that will strengthen the Semantic Web.

Eric Miller is the W3C Semantic Web Activity Lead and a
Research Scientist at MIT's Computer Science and Atrtificial
Intelligence Laboratory.

Links:

Semantic Web Home Page: http://www.w3.0rg/2001/sw/
RDF Home Page: http://www.w3.0rg/RDF/

RDF Core Working Group Home Page:
http://www.w3.0rg/2001/sw/RDFCore/

Web Ontology Working Group Home Page:
http://www.w3.0rg/2001/sw/WebOnt/
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W3C Mobile Web Standards Last W3C Recommendations
||ned Up at 3GSM 2004 * VoiceXML 2.0, 16 March 2004, Jim Ferrans, Andrew

Hunt, Bruce Lucas, Brad Porter, Ken Rehor, Steph
W3C's results in Multimodal Interaction, Voice Browsing, Tryphonas, Scott McGlashan, Daniel C. Burnett, Jerry
Device Independence, and Multimedia Messaging wereCarter, Peter Danielsen
presented at the over 29,000 visited 3GSM 2004 CongressSpeech Recognition Grammar Specification (SRGS),
from 23 to 26 February 2004, in Cannes, France. 16 March 2004, Andrew Hunt, Scott McGlashan
* OWL Web Ontology Language Overview, 10 February
Starting with a workshop in 1998, W3C develops interoper- 2004, Deborah L. McGuinness, Frank van Harmelen
ability standards for the Mobile Web, and two with significant OWL Web Ontology Language Guide, 10 February 2004,
present and future impact challenges are currently addressedichael K. Smith, Chris Welty, Deborah L. McGuinness
multimodal access and single authoring. » OWL Web Ontology Language Reference, 10 February
2004, Guus Schreiber, Mike Dean
W3C's Multimodal Interaction Activity works on standard® OWL Web Ontology Language Semantics and Abstract
that bring interoperability to writing multimodal Web Syntax, 10 February 2004, Peter F. Patel-Schneider, Patrick
services. W3C Multimodal Interaction standards will enable aHayes, lan Horrocks
new class of exciting mobile applications that combine today'sOWL Web Ontology Language Test Cases, 10 February
Web technologies with tomorrow's mobile technologies 2004, Jeremy J. Carroll, Jos De Roo
including voice recognition (via Speech Interface Framework, OWL Web Ontology Language Use Cases and
including Speech Recognition Grammar Specification, Requirements, 10 February 2004, Jeff Heflin
Speech Synthesis Markup Language, and VoiceXML 2.0),Resource Description Framework (RDF): Concepts and
handwriting recognition and gestures (via InkML). Abstract Syntax, 10 February 2004, Graham Klyne, Jeremy
J. Carroll
W3C's Device Independence Activity is working on standardasRDF Semantics, 10 February 2004, Patrick Hayes
that will significantly lower the cost of authoring Web content RDF Primer, 10 February 2004, Frank Manola, Eric Miller.
to be adapted to specific mobile devices or user preferences. Tthis specification supersedes Resource Description
enables efficient multi-channel publication by single Framework (RDF) Model and Syntax Specification
authoring. Making a device-independent Web requirespublished on 22 February 1999
improved communication between user devices and WelRDF Vocabulary Description Language 1.0: RDF Schema,
servers. CC/PP 1.0 provides a standardized format of thd 0 February 2004, Dan Brickley, Ramanathan V. Guha
description of information that will allow Web-enableds RDF/XML Syntax Specification (Revised), 10 February
devices to effectively communicate their capabilities to the 2004, Dave Beckett
desired server. * RDF Test Cases, 10 February 2004, Jan Grant, Dave
Beckett
In addition, much of the work done in W3C Working Groups Namespaces in XML 1.1, 4 February 2004, Andrew
allows for profiling and adaptations of specifications to suit Layman, Richard Tobin, Tim Bray, Dave Hollander
the needs of diverse devices. Today, SMIL (SMIL Basic) is atExtensible Markup Language (XML) 1.1, 4 February 2004,
the heart of 3GPP’s Multimedia Messaging Service (MMS), Francois Yergeau, John Cowan, Tim Bray, Jean Paoli, C.
and the mobile versions of SVG (Tiny) and XHTML M. Sperberg-McQueen, Eve Maler
(XHTML Basic and Modularization) are in widespread use im Document Object Model (DOM) Level 3 Validation
mobile applications. All of these specifications allow for rich Specification, 27 January 2004, Ben Chang, Joe Kesselman,
content experiences, and leverage the power and extensibilitiRezaur Rahman
of the XML standard. » Composite Capability/Preference Profiles (CC/PP):
Structure and Vocabularies 1.0, 15 January 2004, Hidetaka
Early 2004 W3C announcements, with three W3C specifica-Ohto, Johan Hjelm, Graham Klyne, Mark H. Butler, Luu
tions reaching Recommendation status - CC/PP 1.0,Tran, Franklin Reynolds, Chris Woodrow
VoiceXML 2.0, Speech Recognition Grammar - bring the S :
. An exhaustive list of all W3C Technical Reports:
advantages of Web-based development and content deliv http://www.w3.0rg/TR/
to interactive voice response applications.

Links:

http://www.w3.0rg/2002/mmi/
http://www.w3.0rg/2001/di/
http://www.w3.0rg/2004/02/3GSM-2004.html

ERCIM is the European host of W3C.
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EUROPEAN SCENE

IST-FET announces the Launch
of Four New Research Initiatives
in IST-Call 3 to be published in May 2004

The Future and Emerging Technologies (FET) is the nursery of novel and emerging
scientific ideas of the EU’s Information Society Technologies (IST) FP6 programme.
FET'’s mission is to promote research that is of a long-term nature or involves
high risks, compensated by the potential of a significant societal or industrial
impact.

In 2004 FET is planning to launch new2. Emerging Nanoelectronics to grow, in order to harvest their poten-
research initiatives, as part of the ISTMany effects characteristic of moleculartial benefits, a vision needs to be realised
third Call for proposals. The four new and other nanometer-scale structurewhich goes well beyond incremental and
initiatives, still subject to change, thathave recently been discovered or demordisconnected improvements of diverse
are expected to be launched on 22ndtrated, paving the way for technological(and often incompatible) implementa-
May 2004 with closure on 22nd developments complementing those ottions. The objective is to define innova-

September 2004, are the following: the mainstream semiconductor plattive theories, computational paradigms,

forms. This initiative complements linguistic mechanisms and implementa-
1. Bio-inspired Intelligent mainstream IC developments withtion techniques for the design, realisation
Information Systems advanced research in hybrid and molecand deployment of global computational

‘Reverse engineering’ / decoding of theular electronics. It prepares the bases fagnvironments and their application and
brain or of other large assemblies ofan extension of IC technology beyondmanagement.

neurons could provide the knowledge forthe limits of CMOS scaling and for
the design and development of trulyindustrial research and developmen
intelligent information systems. This programmes on non-CMOS nanometre
initiative reinforces and complementstechnologies in information society 4. Quantum Information Processing
previous FET initiatives in neuro-IT. applications. Three long term-directionsQuantum computers hold the promise
The objective is to explore new avenuesre targeted: (1) hybrid molecular elecfor solving efficiently some computa-

in the design of intelligent information tronic with the aim of incorporating new tionally hard problems, like e.g. large
systems that attribute meaning tomolecular-scale developments oninteger factorisation or the simulation of
complex patterns of sensory stimuli andhanometer scale semiconductor platgquantum systems. Recent technological
generate sequences of elementarforms; (2) one-dimensional structuresand experimental advances have given
actions that satisfy high-level goals. Thesuch as nanotubes or nanowires and theirse to an effort to build a quantum
systems should show autonomougpotential in realising devices, functions,computer that would exploit quantum
growth in perceptual, motor and cogni-interconnections, etc; and (3) the underphenomena such as entanglement, up to
tive abilities, and their performance muststanding of electrical characteristics ofnow not accessible to experiments. This
be assessed in realistic scenarios. Thresngle molecules and the development oinitiative focuses on approaches that lead
research foci are targeted: (1) characterreproducible functions with systems ofto systems successfully implementing

For more information, see:
http://www.cordis.lu/ist/fet/gc.htm

sation of computational properties, struccomponents at that scale. guantum algorithms on small-scale
ture and other physical constraints of _ , systems - including writing, processing
. . For more information, see: . .
large assemblies of interconnectec s I . and reading of qubits. Work on devel-
B p:/iwww.cordis.lu/ist/fet/nid.htm . . . . . .
neurones for new IT architectures ana oping few qubit applications is highly
design; (2) study of natural mechanisms encouraged, for example in the area of
of evolution, development and plasticity 3. Global Computing metrology or simulators of quantum

that support self-construction, and self-Global computing refers to computationsystems. Theoretical work should aim at
repair of artificial or hybrid over “global computers”. These arefurther developing quantum information
(biological/artificial) intelligent infor- computational infrastructures availabletheory. Specific problems to be
mation processing systems; (3) inte-globally and able to provide uniform addressed include physical aspects of
grated control architectures that generatservices with variable guarantees forguantum information for elucidating
and exploit world- and/or self-aware-communication, co-operation andconcepts such as multi-particle entangle-
ness. mobility, resource usage, security poli-ment, work on communication
cies and mechanisms, etc., with particcomplexity, relation with classical
ular regard to exploiting their universal computational complexity theory, etc.
scale and the programmability of their
services. As the scope and computation:
power of global infrastructures continues

For more information, see:
http://www.cordis.lu/ist/fet/bioit.htm

For more information, see:
http://www.cordis.lu/ist/fet/gipc.htm
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All four initiatives will be implemented European SCIenCe FOUﬂdatIOH
using only the so-called new instruments, . .
ie integrated projects and networks (Ga”S fOf Pr0p08a|S IN |CT Fle|dS
excellence.
ERCIM and the European Science Foundation, through its Physical and Engineering
Important Dates Sciences Committee (PESC), recognising that they share common interests, have
» The call for proposals for these initiadeveloped closer links at the policy level and now seek to expand these links into
tives will be published in mid-May atthe support of science networking. PESC's remit covers physics, chemistry,
http://fp6.cordis.lu/fp6/calls_activity.cmathematics, information and computer sciences and the engineering sciences.
fm?ID_ACTIVITY=124
» The deadline for proposals is planned RESC's activities can be separated inte Scientific Networkare normally inter-
be on 22 September 2004 at 17:00. three broad areas: disciplinary and are aimed at coordi-
» giving expert scientific advice on nating activities to stimulate and
A FET information event on the initia- strategic issues, including undertaking consolidate the community in partic-
tives will be held in Brussels on 3-4 Juneindependent review of major research ular fields. There are two ESF-wide
2004. Further information on this event and infrastructure programmes and closing dates (31 May and 30

will be published soon at the FET proposals, November) each year. Normally
website: http://www.cordis.lu/ist/fet/ initiating strategic science activities, between 2 and 4 new Networks are
home.html. such as ESF Scientific Forward Looks, supported in the PESC area each year,
which are foresight exercises with funding on average at 75k€ pa
(www.esf.org/flooks), and ESF over 3 years. (see: http://www.esf.org/
|ST‘FET |aunChES Collaborative Research Programmes networks). The Networks scheme is

(EUROCORES - http://www.esf.org/  presently closed to new proposals.

d NeW WQb FaC|||ty eurocores), which are major transna-
o tional basic research funding PESC has supported a small number of
fOF the Sme|SS|On programmes Workshops, Networks and Programmes
» networking activities, which provide in various branches of Information and
Of |deaS fOF NEW funds for European scientists toComputer Sciences, but would welcome

.. network over a range of timescalesan increased number of proposals.
Promising Research

In this latter category, three ‘'instrumentsThe European Science Foundation is the

DlreC'[IOI’]S IN FP6 are available: European association of over 76 major
. » Exploratory Workshopenable scien- national funding agencies devoted to
and N FP7 tists to come together to discuss topicascientific research in 29 countries.

and emerging issues, usually with the
Since June 2003, FET has launched a newbjective of identifying future direc- - .
. . . . http://lwww.esf/org/
web facility for Researchers (‘'open forumtions and collaborations. An annual pesc and ESF: http:/www.esf.org/pesc
on ideas for future research initiatives'), ESF-wide call for proposals is made, To be informed of PESC news, programmes
where they can both submit their ideas forwith a closing date of 1 May, for and closing dates, ask pesc@esf.org to join
new promising, long term Research events to be held in the following year. e PESC electronic mailing list.
Initiatives and support and comment onPESC normally supports at least 10 of
those that have already been submittedthese events at an average budget of
Some of these are likely to receive EC10-14k€ each (see
funding either within the next IST Work http://www.esf.org/workshops).
Programme 2005/2006, or in the comirg Scientific Programmeare long term
7th FP of the EU. Participation to this activities on specific themes, and typi-
Open Forum is strongly encouraged! cally bring together research groups
working in 7 to 10 countries. These
activities are funded on an a la carte
basis by ESF Member Organisations,
and have an average budget of 100k€
pa over 5 years. PESC normally
recommends between 4 and 6 new
programmes each year. PESC operates
a two-stage application procedure,
with outline proposals being sought in
October (see: http://www.esf.org/
programmes).

Link:
http://www.cordis.lu/ist/fet/id.htm
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Games and Life

by Milan Mares

The word ‘game’ has many specific meanings: sport,
childish play such as sand castles, chess and other table
games, poker, roulette, as well as mathematical models of a
special type of multicriterial optimisation or decision-
making under uncertainty, computer animations whose
running can be influenced by external entries, and many
others. They use various sorts of tools, from a sheet of paper
and a pencil up to sophisticated supercomputers. All of them
display a common principle, however — they simulate, rela-
tively cheaply and relatively safely, situations which could
in reality be much more expensive or dangerous. Of course,
an extreme roulette player or F1 pilot might be an exception
to this, but are they still really playing a game? People
cannot exist without games, which is the main reason why
the concept of the game is so widespread and why it
deserves serious attention.

The contributions included in this issue are representative of
a ‘games technology’ theme. They range from the mathe-
matical background of theoretical models, via their attrac-
tive applications, to the description and characteristics of
technical (in this case, computer-based) instruments. Those
presented were selected from exactly thirty papers delivered
to the editors, and we aim in this issue to represent the most
obvious trends of recent game-related research. We have
organised them into several main clusters.

The first of these, which we may call the ‘classical’ group,
includes several contributions devoted to specific models of
game theory. They deal with the mathematical representa-
tion of conflict of interest, optimisation under uncertainty,
or finding rules for balanced cooperation. In a certain sense,
a counterpart to this group is formed by a few papers
looking at new types of entertainment computer games. The
other contributions are distributed somewhere between
these two extreme positions.

Another group is connected with sophisticated analysis of
gaming methods, and the development of algorithms for the
simplification of social communication in non-standard
situations or among somehow exceptional partners. We can
see that simulating reality through a game opens qualita-
tively new links between people who are in some sense
isolated. It can also simplify the process of learning — the
idea of schola ludus formulated by J. A. Comenius in the
seventeenth century gains qualitatively new features.

A similar philosophy, though formulated in the language of
technical communication (eg cellular phones technology or
data networking), can be found in the background of the
contributions devoted to game-based methods for the organ-
isation of communication networks and behaviour within
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17
them. Even here the technology, supported by game the
simplifies situations in which face-to-face contact is diffi 19
cult or impossible.

20
New methods of graphical representation form a new a
promising field of development (technical, as well &
methodological and conceptual), offering flexible tect **
niques for displaying complex environments in real tim B
This direction of research and development offers more tf
increasingly commercially attractive computer entertail
ment games. The procedures created for the games have
far-reaching consequences in other ‘serious’ scientific a
intellectual fields in which a high level of graphical repre
sentation is desirable. This group may also include t
models of virtual reality supported by game-theoretic 27
approaches to optimisation problems, and in a wider sens
relates to the game-theory-inspired progress of technolo 28

Unfortunately, no results included among the contributio =°
looked at the vagueness (fuzziness) observable in r
conflict or decision-making situations, and randomness w "
mentioned very rarely. .
Editing this issue was a challenge in the sense that we C,
to attempt to forecast the near future of this attractive fie
of mathematical and computer sciences. There may be _
other branch of science and technology in which develc
ment will progress so rapidly, and consequently there i
great deal of uncertainty in any forecast. Nevertheless, sc zs
general trends can be identified. The most spectaculal
these is the progress towards reality in the models be 37
produced, regardless of whether they relate to techni
representation or methodological principles. In th
computer representation of games, this trend can
observed in the continuous improvement of graphical sc
ware, real-time communication between man and compu ?
the dynamics and flexibility of the game, utilisation o,
modern communications technology and the ability 1
manage enormous quantities of data. In the mathemat ,
models of game processes, basic models have bt
extended to special cases, including rather marginal or r ,,
phenomena, and attention has been paid to extreme sc
— not strictly gaming — phenomena. If future developme .5
reinforces this trend, then we can expect further extensior
applications of the gaming approach to contribute to 4e
understanding not only of ourselves, but also of reality a
its management.

5
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Please contact:

Milan Mares, Institute of Information Theory and Automation,
Academy of Sciences of the Czech Republic/CRCIM

E-mail: mares@utia.cas.cz
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Enabling Computers
to Play Games like Humans

by Stephen McGlinchey

Producing Artificial Intelligence (Al) systems for real-time computer games can
often be a challenging problem for game developers. To make a positive

contribution to the gaming experience, an Al player should play a game withan | ===7====""""", ol o
appropriate level of ability or “skill” and it should also appear to be convincing, I
ie, it should behave in a similar way to a human player. Some recent research |
done at the University of Paisley has focussed on achieving these goals by using
adaptive Al techniques to learn from human players. The trained Al can then be
used to control game 'bots', producing behaviour of a similar fashion to the game
players that they were trained on.

Al in games is normally designed withthe gaming experience is less ball position \

one specific game in mind. Scripting isconvincing, less immersive and ulti-

often used, defining sets of rules tomately less enjoyable. Motion of Al ball velocity ~ —#| SOM
govern the Al’s behaviour, and theseplayers should avoid being unrealisti-| /

rule sets are often, large, complex andaally jerky or smooth, and avoid super-| bat position

can be expensive to create. A majohuman reactions to events in the game
disadvantage of scripted Al is that no
matter how many rules are created, it caRecent work done by researchers at thean Al opponent for the game of “pong”.
be difficult to achieve convincing University of Paisley has tackled the
behaviour that enhances the gamingroblem by using data recorded from
experience. human players to train an Al system. The

resulting Al should them mimic the data
Al players can be written with different that was used to train it. One researchanent’s play by supplying only the ball’s
objectives in mind. Some developers aimhas termed this technique 'Gameosition and velocity at the network’s
to produce Al players that are mostObservation Capture' (GoCap) and it hagputs. Based on the supplied data, the
likely to succeed in a game, and this ideen described as 'motion capture foSOM can be used to produce a target
interesting as an Al problem. Others aimAl.' position to move the bat to.
at producing Al players that will make
the gaming experience more enjoyablé here are many computational Al tech-The system is successful in playing in a
to the human player, and this normallyniques available that could be used at theimilar style to that of the original player,
means that the Al behaviour and perforcore of such a system, and our researciind also plays with a similar level of
mance should be similar to that of ahas produced promising results withskill. Some quirks observed in the
human player, providing game playersKkohonen’s Self Organising Map (SOM), human’s play are also seen in the Al
with believable interaction with artificial which is a widely used and well-under-trained on that player, making the Al
opponents or team-mates etc. Twastood neural network. convincing. Future research will aim to
aspects of game Al that affect the experi- apply this method to different games and
ence of playing the game are: The game of 'pong' is a simple real-timemore difficult problems, including
* the level of performance game that is familiar to almost everyonemodern games such as real-time strategy
* the style of play. We have used pong to test the effective(RTS) and 3D shooters. This work is

ness of our Al learning system because iapplicable not only to computer game
For many games, it is important that theprovides scope for differing styles of Al, but also in other application areas
Al system can play the game at a levestyles of human. A simple Al pong such as digital actors, intelligent char-
appropriate to that of human ability. Thisplayer would be trivial to create, acter animation, and in simulation.
is true especially if the computer playeralthough to create one that played in the
is an opponent; there is little enjoymentstyle of a human is a greater challenge h't?k L .
. . . . . p:/lcis.paisley.ac.uk/mcgl-ciO/
in playing against an opponent that is todr he figure shows the capture of game
easy or too difficult to beat. The style ofdata: the ball’s position and velocity and please contact:
play of an Al player should also (in manythe player’s bat position. This data is Stephen McGlinchey,
applications) be similar to that of arecorded once every frame. University of Paisley, UK
human. Even if an Al player can match Ee': +.4_4 141 848 3636 _

. . -mail: stephen.mcglinchey@paisley.ac.uk

the performance level of a human playerOnce the SOM has been trained, it can be
if it behaves in an inhuman fashion, therused during a game to generate the oppo-
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Game Artificial Intelligence
that Adapts to the Human Player

by Pieter Spronck and Jaap van den Herik

While the audiovisual qualities of games have improved significantly over the

last twenty years, game atrtificial intelligence (Al) has been largely neglected.
Since the turn of the century game development companies have discovered that

nowadays it is the quality of the game Al that sets apart good games from mediocre

ones. The Institute of Knowledge and Agent Technology (IKAT) of the Universiteit

Maastricht examines methods to enhance game Al with machine learning
techniques. Several typical characteristics of games, such as their inherent
randomness, require novel machine learning approaches to allow them to deal
with game Al

Most commercial computer gameslow. Typically the agents are inflexible When game Al adapts during gameplay
contain computer-controlled agents thaand make mistakes, caused by the statigvhich is called “online learning”), it can
oppose the human player. 'Game Alhature of their scripts. Reviewing gameonly learn from observing actual
encompasses the decision-making capal implementations in general, we find encounters between the human player
bilities of these agents. For imple-that developers deal with the low qualityand the computer-controlled opponents.
In general not many such encounters
SR = = e take place over the course of a game.
: = AlAIR|O|F|W) 'Regular' machine learning techniques
] [ S (such as evolutionary learning, neural
networks and reinforcement learning)
are difficult to apply to game Al, because
they need an inconveniently large
number of observations. Moreover, they
are not suited to deal with the large
amount of randomness that is character-
istic for commercial games.

One of the solutions IKAT introduced to
the problem of online learning in games
is the novel technique called 'dynamic
scripting'. Dynamic scripting is an online
learning technique that is computation-
ally fast, effective, robust and efficient. It
maintains several rulebases with domain
knowledge, one for each opponent type
in the game. These rulebases are used to
& L generate new scripts for every new oppo-
Combat between adaptive Al (the white team) and manually developed Al (the black team). nent encountered. When rules are
extracted from the rulebase to form a
menting game Al, especially for of game Al by pitting the human player new script, those rules that seemed to
complex games, developers usuallyagainst agents that are simply physicallyvork well in earlier encounters have a
resort to rule-based techniques in thetronger, and not against agents that playigher chance of being selected than

form of scripts. Scripts have the advanthe game intelligently. those that seemed to evoke inferior
tage that they are easy to understand and behaviour. The selection probabilities
can be used to implement fairly complexCurrent research at the IKAT investi- are updated after every encounter, which
behaviour. gates methods of enhancing complesxllows the rulebase to optimise quickly

game Al with automatic learning capa-the generation of scripts that perform
‘Smart' game Al endows agents withbilities. Agents controlled by adaptive well, regardless of the tactics exhibited
intelligent tactical behaviour, able to game Al are able to correct their ownby the human player.
outwit even the best human playersmistakes, and can change their behaviour
Unfortunately, even in state-of-the-artto deal successfully with previously Dynamic scripting has been tested in the
games the quality of the game Al is fairlyunseen human-player tactics. state-of-the-art commercial roleplaying
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game NEVERWINTER NIGHTS. It was types of games, such as real-timeshould scale transparently in accordance
used to control several different characstrategy games. The research is alswith the observed experience level of the
ters in a team that was pitted against axtended to other forms of onlinehuman player. Adaptive game Al can
team of similar characters, driven bylearning in games, such as learning usingrovide that. So, adaptive game Al not
manually designed game Al (illustrateda data store that contains gameplay exp@nly benefits the strong players because
in the figure). Dynamic scripting was riences as a model to predict the resultg gives them new challenges, but also
shown to be surprisingly successful, evemf selected actions. the weaker players because they may
against opponents that switched regularly achieve victory without the feeling that
between very different (but all strong) Because many game players find the Athe game just let them win.
tactics. Even without any initial know- of modern games unsatisfactory, using
ledge at all, dynamic scripting caused thenachine learning to create strongel
team it controlled to outperform convinc-game Al is a worthwhile pursuit.
ingly its opponents after about 30However, it should be noted that too please contact:
encounters on average. strong game Al might not be enter- Pieter Spronck,

taining, especially not for novice players. Maastricht University, The Netherlands
IKAT continues to investigate dynamic Since the aim of commercial games is Ee“ +.?fl 433883334

L . . . . . -mail: p.spronck@cs.unimaas.nl

scripting, by applying it to different providing entertainment, the game Al

Link:
http://www.cs.unimaas.nl/p.spronck

Games with Wireless Dynamically
Changing Input/Output Units

by Anthony Savidis and Constantine Stephanidis

In the context of the European Information Society Technology Project 2WEAR
the Voyager development framework has been developed to implement interactive
pervasive applications with dynamically composed User Interfaces. The focus of
the work is on pervasive games using handheld devices.

Our work considers the following in-range devices capable of hosting interdiscovered), the system attempts to
scenario: a user carries a very smalaction. When such devices are detecte&ingage those devices either to revive the
processing unit, eg the size of a credithey are appropriately employed todialogue from a ‘stalled’ state, or to opti-
card, with an embedded operating systeraupport interaction. If at some point somanise it further by offering a better inter-
(eg Linux) and wireless short-range radiadevices move out of range (ie are lost)action alternative.

networking (eg BlueTooth™). the system attempts to use the remaining

Additionally, the user may optionally available devices to maintain interaction.To support the previous scenario,
collect any number of wearable wirelesdf this does not suffice, the dialogue isambient devices embed and run special-
gadgets. Once the processing unit igonsidered as ‘stalled’. Alternatively, aspurpose Voyager software that allows
switched on, the system boots and seeksew devices come into range (ie arelients remotely and dynamically to

TPAQ™ Linux GTK+ Text Display

Back to game

PO WNTIMEC MASC
Wristwatch simulation Hoame preferemces

Greled, Yes

Configuration

Switch to AN

Quit

Figure 1: Alternative output configurations for the Break Out Figure 2: The game input/output style configuration dialogue.
game board display. Below centre: the textual display of the Once the ‘Back to game’ option is chosen, Voyager will try to
MASC Ltd. Wristwatch, a wearable Voyager-enabled ambient activate the preferred pair of input and output control styles.
device.
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S . run-time overhead of wireless communi-

g ! BT/L2CAP <« 1/0 Service cation. To avoid buffer overflows,

S

" mplemen ioh Hp.- H

;| explicit flow control had to be imple-

g:!_ 1/0 Service m men_ted _Wlthm eyent posting (from

=8 e ambient input devices to the Break Out

client) and output requests (from the
Break Out client to the ambient output
devices). This flow control introduced a

BT/L2CAP

I/0 Service APIs

— Dynamic input Dynamic output :

g E significant communication overhead,
gq Dynamic although users can still play the game
as Icconfiguration ] normally, since the animation speed of

X

Implementation
[reor )

Abstract input Abstract output
A control control

g [ Game loop ] [ Animation ]

the game is adapted dynamically to the
total time it takes to remotely display and
receive the event-processing acknowl-
edgement. This communication overhead
is naturally expected to diminish as new
generations of BT chipsets are manufac-

Wireless Dynamically Discovered Devices

control

logic

Embedded Break Out application Remote game I/0

tured.
Figure 3: The run-time architecture of the Break Out game: the various software
components of the Break Out application running on the user pocket machine (left), Finally, in Figure 3, the run-time archi-
and the software structure of remote 1/O services (right). tecture of the Break Out application set-

up is illustrated. The Break Out applica-
discover, recognise, grant, control, anghotos of alternative output configura-tion is split into three key packages: (i)
release such devices ‘on the fly’.tions for the game board are shownThe I/O service library, delivered as a
Through the Voyager developmentTransitions between such configurationollection of C++ proxy APIs for remote-
framework, we have implemented theare either automatic (ie Voyager tries tadevice 1/O services; (i) the dynamic /O
ambient Break Out game, a variant of theevive or optimise the dialogue) orcontrol package, which implements
famous ‘break out’ game developed inmanual (ie the user updates the configutogical 1/0 control (eg left, right and
the early 60s, known to be the first everation preferences and requests explicitextual platform display) while enabling
action-based computer game. We havee-configuration). The game configura-the particular employed 1/0O services to
chosen this game partly because of it§on dialogue allows the user to choosechange on the fly; and (iii) the main game
simplicity, but mainly because its graph-the most preferable input and outputcontrol, implementing the main loop and
ical stages can be easily translated tgame styles. Where the availableanimation control, while relying upon
textual alternatives. Its implementationambient devices allow multiple gamelogical I/O control.
as a Voyager application has resulted istyles, the user may easily switch among
the delivery of a user interface that isthe viable alternatives, using the - case contact

) . : . . . . Anthony Savidis, FORTH-ICS

dynamically reconfigurable, either auto-dialogue illustrated in Figure 2. Tel: +30 2810 391749
matically or on user demand, for both the E-mail: as@ics.forth.gr
main game board and typical non-gamé& he run-time performance of the Break
dialogues. In Figure 1, snapshots an@®ut game is very slow due to the severe

A Framework for Bidding
In Procurement Auctions

by Jesus Palomo, David Rios Insua, Fabrizio Ruggeri

Increasing competition in the current economy is forcing companies to formally
evaluate the risks of participating in an auction in order to avoid
undercapitalisation. Scientists at the University Rey Juan Carlos, Madrid, and
IMATI-CNR, have developed a general framework for addressing the issue of bid
formulation in procurement auctions.

The Statistics and Decision SciencefRuggeri, have participated in theconstruction contracts, eg for oil
group at the Rey Juan Carlos'Metodi e sistemi di supporto alle deci- plants. The goal of this project is to
University (Spain) headed by Prof. sioni’ project with Snamprogetti-ENI, improve their current approach to bid
David Rios Insua, and the IMATI- a company that frequently participatesformulation by considering all the
CNR (ltaly) headed by Prof. Fabrizioin auction processes to obtaininherent uncertainties in the process.
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Among other things, this involves The process therefore needs only t@rocess. We now apply game theory
providing models for internal risks incorporate the following in order to methodology to improve the bidder’s
(cost uncertainty), external riskssignificantly improve bid formulation: chances of winning the auction. We
(abnormal unforseen events) and forecasting cost methods under normahpply the project cost forecasting

economic risks (uncertainty regarding circumstances distribution obtained earlier, which
winning the auction). » forecasting cost methods underaccounts for internal and external risks,
abnormal circumstances to formulate an optimal bidding
Auctions have become the moste bidding methods. strategy that will maximise the
common market mechanism for allo- expected utility of the bidder. A unique

cating contracts in the modernThe first step is to decompose the basiBayesian Nash equilibrium, assuming

economy. Auctions are seen as moractivity costs of a given project and topure strategies, can be computed in the

democratic, and as such are particuformulate a model for each accord-symmetric case, in the asymmetric case

larly desirable for the dispersion of ingly; the project manager has beliefswhere bidders are risk neutral, and in

public contracts, and are also seen aabout the activity cost, and asks for arthe asymmetric case where bidders are

more efficient, in the sense that theexpert’s opinion about that cost.risk averse, assuming an independent

contract will be awarded to the Specifically, the expert provides eitherprivate values model.

company that values the contract mosta point estimation or an interval

We shall consider the case of price{symmetric or asymmetric). Using this This methodology has been success-

sealed bid auctions, which is the typenformation, the manager will then fully applied in offshore oil plant

most commonly used in procurementupdate his beliefs. The manager mayuctions and is currently being imple-

processes. also be curious about the expert’s foremented in a decision support system
casting abilities, and who may need towith a user-friendly Web interface. We

The process currently used by theproduce a quantitative estimate of thisare currently working on extending the

company involves numerous assumpsuccess rate. The project cost foreapproach for duration estimates; a very

tions and allows too many decisions tacasting distribution is obtained by relevant activity given that shorter

rely on intuition. Furthermore, the aggregating the cost distributions of alldelivery times are a key issue in

accepted methods do not take advanthe basic activities involved in the assigning contracts, and control of the

tage of information obtained from project. delivery time of sub-contractors is

previous auctions (forecasting errors, important for companies.

experts’ biases etc). These deficiencieSo far, the estimation of the total cost

have motivated the extension of tradi-only accounts for normal circum- h't? > N _

. . . p:/lbayes.escet.urjc.es/~sgrande/baytime/

tional project management methodsstances, but external risks such a

For a given auction, the proposedabour strikes, storms and raw mate: please contact:

framework is conceived as a sequentiatials delays could also affect the Jesls Palomo,

process, with the various uncertaintieproject. The goal is to model the effect University Rey Juan Carlos/SpaRCIM

being modelled one at a time. We begirof such events on the basis of cost an EEI: +.?f4 91 6647475 _

. . . . . . . . -mail: jpalomo@escet.urjc.es

by estimating project costs with aduration, estimating the probability of

dynamic model that allows for addi- the unforseen events and finding the

tional input from experts. Then, sincedistribution of the gravities together

abnormal events may arise during thewvith their expected values. Next, we

development of the contract, therebyobtain the general or total gravity by

entailing additional project costs, wecombining, either according to the sum

provide models to forecast the proba-or maximum aggregation rule, these

bility of such events, their effects, andindividual gravities. Finally, we esti-

their combined (interactive) effects. mate the additional cost due to these

Having an appropriate cost (or some-events. Again, the expert’s opinion will

times duration, or performance) fore-be a valuable source of information, but

cast, the company is then ready tdhere exist various ways in which the

submit a bid. As the company needs t@xpert can convey his opinion,

win the auction to execute the project, alepending on project time constraints

bidding strategy is developed toand his statistical training — from full

maximise the expected utility of the specification of all intersections of

bidder. Finally, once the project is possible events, to just specifying the

finished and the actual data arrive, wamost basic events.

update the distributions using Bayes’

rule, to incorporate the knowledge forLast, we must consider the economic

iterations in future proposals. risks associated with the auction
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Multi-Agent Technology Applied
to Real Time Strategy Games

by Marco Remondino

Multi agent technology has been successfully used to model and simulate social
systems; thanks to the increased power of modern computers, it can also be
implemented in strategy games.

At the Department of Computer Sciencethe player’s adversaries. Although theeg stock market simulations. It can be
University of Turin, Italy, we are results are satisfactory, FSMs are byamazing to see how closely general
currently studying the field of computer their nature very rigid and behave poorlytrends in an artificial stock market can
simulation in collaboration with the when confronted with situations notresemble real trends in many ways. The
Department of Applied Economics. Ourenvisaged by the designer. An agentmarket can be simulated by creating
main objective is to demonstrate thathased approach could deliver more realdifferent types of intelligent agents,
multi-agent techniques can be usedstic and less deterministic behaviour:which follow inner rules; some of them
successfully in several social and indusagents could self-organize, producingcan simply act randomly, while others
trial applications, and first of all in real- intelligent aggregate behaviour, capablevill “study” the trend before acting.
time strategy games. Future plans
include a working example based on this Two Classes of Agents
approach and a framework to develog Erwironment — artificial and human —
games using multi-agent systems. Artificial Agents Actions interacting in the same
o environment.

Computer simulation has been describe: o
as a third way to represent social models o)
in particular, it can constitute a powerful o Humnan
alternative to two other major symbol @) Agent
systems: verbal argumentation anc 0O
mathematical notation. However, owing Rules <
to its high portability, through programs
or specific tools, and its capacity to
describe complex behaviour starting
from simple interacting entities,
computer simulation has a great advan-
tage over the other two. Computerof puzzling the human player and ofSome of them can even use advanced
programs can be used to model botlpresenting different paths of evolution attechniques, such as stop loss. We can
guantitative and qualitative theories.every match. now work on designing and developing a
Since real time strategy games are sort of real time strategy game, in which
becoming increasingly intricate, andStrategy games are those in which théhe main objective is to become richer
take place in dynamic worlds in which player, who must manage and controbnd richer, and where one of the agents is
complex decisions, often based ommilitary units, workers, resources and sdndeed a human player, while the others
partial knowledge must be made, theon, has to make decisions and completare computer driven entities trying to
artificial intelligence behind them can betasks (construction, conquest, organizapursue the same target.
modelled with agent-based techniquestion, etc.) in order to reach a main objec-
already used in social simulation. Thetive. The environment can sometimes bé&revious research has shown that
degree of freedom in modern strategychanged by the actions taken by thenetwork-based simulations, in which
games makes them a perfect field oplayer himself, or other actors, who carhuman agents act side by side with artifi-
application and testing for agent-basealso be human players or, morecial entities, are feasible. As an example,
techniques, which often explorefrequently, artificial entities, managedwe have ported the 'Prisoner’s Dilemma’
complex aggregate behaviour even wheby some form of Al. There are mainly game to a working program that employs
applied to real situations, like social,two classes of strategy games: Turmandom acting agents and asks the user
anthropological and economical simula-Based and Real Time. Our research isvhich decision she/he will take, step by
tions. currently focused on the latter, in whichstep. In Figure 1 shows what can be done

many actions (issued by different enti-in a hybrid system in which artificial
The actual trend in Al for games is to usdies) take place in parallel. There is muchagents interact with a human being. The
schedule-based finite state machinesimilarity here with the actions of real same artificial environment is shared by
(FSMs) to determine the behaviour oftime simulators of real world situations, two classes of agents: those driven by
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artificial rules, coded by the We are currently studying the use ofyears, we have witnessed the rise of
programmer, and those controlled byhybrid approaches (agent based andedicated graphics hardware (3D cards)
human player(s). Both classes observprocess based), which have the advarwhich now, thanks to the integration of
“brute facts”, that can be exogenous (igage of allowing intelligent agents to transform and lighting, pixel and vertex
coded in the environment) or endoge-self-organize according to deterministicprocessing etc., leave just the manage-
nous (ie produced by the agents’ actions3tructures, just giving simple rules. Thisment of the basic computing functions
and decide on which action they shouldvould guarantee that their behaviour isand of the Al component to the CPU.
perform. Artificial agents will have a set consistent with that observed in the real
of rules, which can be static, ie coded ‘avorld, and is quite independent oflt is our intention now to produce a
priori' by the programmer, or dynamic. programming choices. Games usingvorking framework for this approach,
Dynamic rules can evolve according tosuch approaches could also deal withwhich could be used as an example and,
previous experience; this can be done@nforeseeable situations that were noat the same time, as the starting point for
employing advanced Al derived tech-implemented as possible ways of evolupractical research in this field.
niques, which try to mimic human tion. The main drawback of using such
thought processes, such as neurahethods for simulating Al in a game is E/Ilease contact o _

) . . . arco Remondino, University of Turin, Italy
networks, genetic algorithms, classifierthat these techniques are heavy on CP g_ai- remond@di.unito. it
systems and so on. resources. However, in the last seven

An Intuitive Game
in an Intelligent Ubiquitous Environment

by Jaana Leikas, Hanna Strémberg, Antti Vaatanen and Luc Cluitmans

A new group game, developed for an intelligent environment by VTT Information
Technology, explores people's movements when they interact with the application
and with each other in the game. The user interface blends in with the
surroundings, utilises human senses diversely and provides a wealth of
experiences.

Conventional virtual reality games try to only five minutes in order to enable aspecific positions in the room. They do
make the user interface transparent olarge number of groups to experience inot need to have any special clothing or
invisible through the use of head-each day, and is designed for smalVirtual reality devices. Moving as a
mounted displays and data gloves. W@roups of players, aged between 8-13roup in different directions on the floor
have succeeded in creating a new kind ofears, with no previous experience ofmoves the vehicle in corresponding
group game that involves not only computer games. directions in the virtual world. Waving
human-computer interaction, but also arms up and down or jumping rapidly
human-human interaction in the interac-The environment is based on intelligentmakes the submarine ascend and
tive virtual space. In our game, Nautilus,movement sensing. The metaphor fostanding still makes the submarine
the view chosen by the player is a stegontrolling the user interface is simpledescend. These movements allow the
forward in game design. The solutionand the interaction is familiar to players to move in any direction in the
offers players a highly personal experi-everyone: a pressure-sensitive floowirtual world.

ence through controlling the game withallows the users to control a virtual

their own body movements. The usewvehicle (a submarine) both by makingThe development work relied heavily on
interface blends in with the surroundingsmovements with their body and bya User-Centred Design (UCD) approach.
and integrates the player's movementsnoving in different directions in phys- The scenarios created during the design
into the game, thus weakening theical space. The intelligent game environcharacterised the players, the desired
boundaries between the room and thenent combines the pressure-sensitivactivities, events and effects of the
interactive virtual space. In the game, thdloor system, a real-time 3D-graphicsvirtual world, as well as the intelligent
players do not wear virtual reality engine and special-effects devices withirenvironment for intuitive movement

devices. a teamwork application. sensing. The design solutions were eval-
uated with users at every step of the iter-

Designing the Intelligent The intelligent environment allows ative process. The methods used in the

Environment several players to move freely on theevaluation were qualitative and included

The Nautilus game is designed for locafloor at the same time and to work as anterviews, observation and video
tion-based entertainment (LBE) such agroup. The players do not have anyrecordings. Also, usability experts
amusement parks. It is expected to lagtredetermined roles in the game orcarried out usability inspections of the
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32 should fulfil its primary task: retrieving
d ?’b the sensor data and making that data
available for other software components
= F running on the host PC. There are several
Screen and additional issues that require special
effect devices care, however: accurate timing,

controller-malfunction checking,
timeout checking, preventing different
controllers from sending data simultane-
ously, defining an API that defines how
programs can access the driver and so
on.

Game

Signal processing

Along with the rest of the system, a
program was developed that displays a
map of the floor. The map allows one to
track people moving on the floor. The
map shows each sensor re-presented by a
Floor sensors’ signals coloured square, where the colour indi-

cates the pressure change measured by
the sensor.

Figure 1: The intelligent environment for intuitive movement sensing. In this

environment it is possible to test human-machine as well as human-human interaction Future Work

in a group by utilising movement detection. The intelligent environment developed is

suitable for testing applications that

support interactions in a group.
prototypes during different phases of thedevices (sounds and lights). The systel@ompared with other methods of
design. In addition, a test game wass based on 49 pressure-sensitive floonuman-machine interaction, this intelli-
created and tested with end-users ttiles and one host computer (a PC, whiclyent movement-sensing environment
verify the functionality and relevance of also runs the application software). Eaclallows the user to use his or her whole
the floor system and the user interface obf the floor tiles contains a microcon-body in an original but natural way. This

the application. troller board and four sensors (one akind of user interface is a step forward in
each corner), giving 196 sensors in totalthe challenging work of creating systems
Natural and Intuitive User Interface and applications with hidden user inter-

Through the user interface, users caisince the tile controllers do not take anyfaces.

interact intuitively and naturally with the action unless explicitly requested by the

environment and with each other. Thehost, the host is responsible for timingThe environment will be further devel-
interface solution comprises a pressurethe sampling. The driver software that isoped and tested with different applica-
sensitive floor system, a real-time 3D-responsible for retrieving the data fromtions by human-factors experts at VTT
graphics engine, and special-effectghe controllers has several tasks. First, iinformation Technology's virtual reality
studio. The environment will be
connected to both virtual reality and
ubiquitous computing design ideas that
aim to create an interactive and natural
environment with a shared player experi-
ence. Several business application
opportunities can be envisaged in this
area, such as solutions for intuitive
learning and evaluation of teamwork
capabilities.

Please contact:
Jaana Leikas, VTT Information Technology
E-mail: jaana.leikas@uvitt.fi

Figure 2: Observing a group of children Figure 3: Visualisation of floor tile
playing the game. activity.
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ContextControl — Game Based Interaction

by Holger Diener

Having highly complex menu and dialogue structures in applications contradicts
good operability and deters beginners and occasional users. Intuitive computer
games use concepts, which makes game functionality easy to grasp.
ContextControl is an example of a new kind of user interface based on these
computer game concepts. These Game Based Interfaces support and motivate
users as they work and learn with applications.

In order to be as competitive as possibleContextControl is a Game Based Usetn the case of different user-interface
today’s applications offer a huge amouninterface that uses the level andevels, it is important to carry over old
of functionality. The resulting highly customisability concepts of games inand familiar structures of functionality
complex menu structures can make ibrder to make working with applicationsinto the next level, since changing the
difficult to find menu items, thus contra- as easy as playing games. In gamestructure would only confuse users. For
dicting good operability. Experts may players can only access the functionalitythis reason, ContextControl provides
manage with such applications, but arappropriate to their level of ability. They tool areas instead of tool bars, within
important group of potential users -start with small sets of items or a limitedwhich buttons can be arranged more
beginners and occasional users - areange of options, and as they becoméeely. Tool areas and sets of function-
deterred. The user’'s motivation tomore experienced and successful withirality can be changed simply by clicking a
explore these applications is suppressed game, they gain access to more anchenu button.
by the vast number of possibilities. more items and options.

Using tool areas also allows more room
Since users only need a limited set ofThis level concept can be used in applifor additional information. Background
functionality for certain tasks, thesecations as well. Users are first presentetnages can provide information about
problems can be overcome with newwith a restricted interface that accessesxisting functionality, animated tool tips
structures and concepts for user interenly a small part of the functionality, provide active help in understanding
faces, which rearrange the applicatiormeaning the interface is smaller andbuttons and icons, and animations can
functionality. Computer games are aeasier to understand. Once familiar withshow previews of results. Together with
good starting point for such an approachthis functionality, users can request morehe concept of customisability, which is
since they constantly employ new ideasunctions for interaction. In this way, also widely used in games, functionality
in order to present and mediate theithey can learn the application step byin ContextControl can be organised to

functionality (eg level systems, step. meet the requirements of special user
customisability, semi-transparency, groups, workflows and tasks. The level
virtual characters). system can be used to train users with
B2 Datei Bearbeiten ansicht Einfugen Formab Exfras Daten Eenster Z ;|g|5|| appll(_:atlons' and_ |eVe|S Cjan _be
I | redesigned according to users’ skills.
s s e L F L e L T o L KR Toolareas can also be used to represent
- NelkaurEzation different steps within a given workflow,
3] . :
15 | Produkt1 | Produkt2 Produkt3 Produkt4  Produkts Wlth eaCh Offerlng Only the necessary
6 1. Qi I| 1.59800€ 45523 € 964 66 € 45600 € 333899 € 1 i i i
Z 2. Q::zgl 7E2533€ 465100 € 45600€ 156700 € 987 56 € funCtIOnaIIty for a Certaln Step Changlng
g 3. Q I| 3.48387 € 6578700 € 64589 € G46412€ 4.56466€ =
19 | 4. Q::zgl 7HI9534€ 578345€ 155576€ G4B633 € 45697 € the tOOl area then Changes the Set Of funC
) 20525 € 1GE2FIE 362, I R : tionality according to the next step in the
% Jahresverkauf 5513316 € _}ﬁ: Working process.
113 g LY ]
1] ‘ +
5 P s e s 5 -
i3 o e B0 Ghaflei Using the level concept and allowing
17 et £ Y g arg o
18] 150000 € T o O & g OO customisability wherever possible make
19 £ EH q
|20 gggggg: i O ContextControl an interface that
21 E .
2| 2= = by O supports and motivates users as the
% D‘DD€F‘mdukl Produkt Produkt @ g a O pi d I th I t y
B 5 & M e da o work and learn with applications.
= e e o0 ContextControl is opened using CTRL +
= - é El i the command used to open the standard
Akl A .
= ST T context menu . This allows fast access to
3 == g .
5] yrmate functions near the actual working area
32 .
E . .
[« [p [vilTabelle1 { Tabellez { Tabelles / <] As a Seml'transparent WIndOW,
Bereft =i 1 1 4 ContextControl also allows observation
ContextControl tool area for MS Excel. of the working area while choosing the
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functionality. As long as the CTRL-key Another field of application is the gener-we will investigate the use of other game
is held down, functions can be choseration of user interfaces for training-on-concepts including story-telling, charac-

from ContextControl to perform a seriesthe-job applications. ters and metaphors.
of actions. This decreases the number of ;

. ; Link:
mouse clicks. Future research will further explore how

. K i . http://www.igd-r.fraunhofer.de
the functionality of applications can be

The easy exchange of backgroundimplified based on user preferences an please contact:
images and therefore information makesvork process requirements. Simplifying Holger Diener, Fraunhofer Institute
it very easy to generate content forthe user interface automatically would for Computer Graphics

. . . . Tel: +49 381 40 24 110
learning systems with ContextControl.be one aim for research work. In addition o . _
E-mail: holger.diener@igd-r.fraunhofer.de

Dramatic Gaming

by Jarmo Laaksolahti

In contrast to action games, the motivating factor for playing this game is not
necessarily to win it, but to explore the social and emotional relations between
characters.

Action games have established themand interacts with the other computer-Dramatic principles manifest themselves
selves as the dominating genre incontrolled non-player characters (NPCsjn the game since the game keeps track
contemporary computer gaming.in the scenario. The task of the player iof the level of complication and attempts
However, as gaming is taken up by newo arrange an invitation list for the partyto turn events in a direction that roughly
segments of the population (eg elderljtogether with the NPCs. The game idulfils a dramatic arc. As the ‘story’ of
people), other genres taking the interesteealised as a simulated dialogue betweethe game is intended to be one of
of these segments into account need tthe player and the NPCs in the gamechanging friendships between the char-
be explored. Researchers at the SwedidPlayers interact with the NPCs by typingacters, we decided to use the social
Institute of Computer Science (SICS) aresentences on the keyboard. NPCs in turmodel to also model complication. Thus
currently looking at interactive drama, make use of gaze, facial expressionthe game aims to manage the develop-
where the focus is on experiencing aesture and body posture as well asnent of social relationships over the

story rather than on action. synthesised speech in a synchronisedourse of the gaming session. At the
According to Aristotelian dramatic prin- Figure 1:

ciples, a drama consists of several part 5 1. Exposttion A dramatic arc.

or phases as depicted in Figure 1. Th < A 2. Inciting incident

vertical axis represents time and the hori 7 4/ \ & i. Elris;?sg action

zontal axis represents unresolvec E. 3 // \\ 5 Climax

conflicts and unsettled emotions| § 1 2~ N7 6. Falling action

(complication). In the exposition phase, — > 7. Denouement

complication rises slowly as the viewer, Time

gets to know the characters and the situg

tion. An inciting incident then adds
momentum to the story leading to afashion to express themselves. The gamigeginning of the game, relationships
quick rise of complication eventually is turn-based, in that during each turrbetween characters are somewhere on
building to a climax where the dramaeither the player or an NPC is able to sayhe positive side of the scale. As the
peaks. During the climax complicationssomething. NPCs are equipped with ayame progresses the game will attempt
are resolved after which the level ofmodel of social relations based on socioto push events in a direction that makes
complication rapidly drops. logical theory that partly determinesthe social relationships first become
their behaviour in the world. At any negative (increasing complication) and
The team at SICS are working on arngiven moment an NPC’s relation then either return to neutral/positive or
interactive multi-character game proto-towards another NPC or the player camemain in the negative range as the game
type based on these dramatic principlegange from ‘very positive’ to ‘very nega- ends, thus reflecting a more permanently
The scenario focuses on three teenagere’. Depending on how the player actschanged relation.
girls arranging a party for their friends or reacts, relations will change and
and classmates. The basic idea is that trevents will unfold in different ways. In order to choose between different
player takes on the role of one character, courses of action, the game evaluates the
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&b PartyPlayer oS main concern for our anticipa_tory system
is to detect and avoid undesirable states.

In contrast to action games, the moti-
vating factor here is not necessarily to
win the game, but instead to explore the
social and emotional relationships
between characters. Thus instead of
monster-bashing, the goal of the game is
to navigate a socio-emotional web and
find a path through it. This requires both
sensitivity and attentiveness to social
and emotional cues from players. Seen in
this light, the task of compiling the invi-
tation list for the party becomes more of
a pseudo-task than the real task of the
game.

Figure 2: The party game.
This research is conducted at the
Swedish Institute of Computer Science
dramatic consequences of each turiase the least undesirable turn is chosenmithin the HUMLE laboratory. Many of
before it is executed. If it is detected thafor execution. the components used in the prototype
a turn may have dramatically undesir- have been developed within the EU-
able effects, eg the dramatic arc becomeSompared to traditional planning tech-funded MagiCster project.
too distorted, the turn instead passes toiques such as searching for ways to
another character. The procedure i€gombine scenes into desirable plot paths t't?k .
. . ) .. . . . p:/lwww.ltg.ed.ac.uk/magicster/
repeated until a dramatically pleasinganticipation as described here is a mor:
turn is found, or if none exists, until all passive way of planning. Instead of please contact:

characters have been tried. In the latteactively searching for the best path the Jarmo Laaksolahti, SICS
E-mail: Jarmo@sics.se

Generating Multimedia Presentations:
It's All in the Game

by Frank Nack and Lynda Hardman

In a time when the human attention span seems to grow ever shorter, computer
games are able to keep people focused for hours. Compelling storylines and
interactive environments draw players into the game. At CWI these elements are
applied to the generation of multimedia presentations.

Online information systems, such as thartists' names, themes, encyclopaedié solution to this problem is the auto-
Web site of the Rijksmuseum interms and a systematic catalogue. matic generation of multimedia presen-
Amsterdam (http://rijksmuseum.nl/), tations. The aim is to present the right
provide users with a huge amount ofThe challenge for the designer of such anformation for a particular user in a
information in the form of texts, photos, media-based information environment iscompelling way. In particular, the aspect
video and animation. The Rijksmuseumto foresee the circumstances and presupf an appealing presentation relates
site displays, for example, 1200 of its toppositions of the user at the time ofresearch in automatic presentation
exhibits, with links connecting and asso-accessing the information. Thegeneration to that of game design.
ciating objects from many different designer’s vision might be an informa-
departments of the museum's vast colledive and graphical experience, but it isComputer and video games can be
tion. For instance, a painting of a nine-impossible to cover all presentationalextremely engaging, and their magnetic
teenth-century landscape could be ass@spects of dynamic systems whereffect is all too familiar. The reason for
ciated with its seventeenth-century foreneither the individual user’s require- this is that game development focuses on
runner. Access is via four categoriesments nor the requested material can b&hat players experience as they work
predicted in advance. their way through the game. The goal for
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@ The Kitchen Maid
\ "1 ‘With queet concentration a woman pours
milkc into a bowl. With her left hand she
supports the can she is powring fram.
Around her are various cbjects: a koafl
of bread, & stoneware jug, & basket and
Joharewrs & brass bucket. The woman is standing
erieer near the window so she can see what
- P sha is doing, The light falls on her
hands; her silhouette is dark against
the white wall. There is a fascinating
play of ight and shadow in this painting
& Genre
This is ane of Johannes Vermesr's genre "
piecas in which he establishes an
intensely intimate atmosphere, Although
the artist observes his model from
nearby, she continues with her wark,
‘tatally unperturbed.
o o @ enre peece
O Technique
Vermaer made use of light and parspective
to create the intimate atmosphere. All lines
ca. 1658, Johannes Vermeer of perspective lead to the right hand of the
Cracked W i'_|‘:_||\\|\;||“‘ Brass bucket Oil on canvas, 45,5 x 41 om girl, which subtly accentuates the task of
pouring milk in which she is completely
angrossed, The horizon lies baneath har
head, so that the viewer seems to look up
Figure 1: Presentation in the storyteller style. Figure 2: Presentation in the encyclopaedia style.

the game designer is to make this experithe relevant material in the form of aneed to be made as explicit as possible.
ence as compelling as possible. The twoarrated story. The system should bén our research we address four aspects:
main aspects of user experience are table to present in various styles, such as modelling domain-dependent and
keep players engaged with the goals thegrosaic, documentary, or voyeuristic. domain-independent discourse to steer
follow and the appropriate environmentThe storyteller style serves the needs of a the presentation generation process
they can follow them in. The strategiesuser who does not wish to explore the investigating the dependencies of the
used in game design to achieve these twi@pository of the Rijksmuseum indepen- user and domain models in the genera-
aspects are the carving of an engagindently, but wishes rather to be guided tion process
storyline and the provision of a highly based on a few submitted preferences investigating the characteristics of
interactive environment. such as artist, style, image or epoch. media types for presenting informa-
Figure 1 presents a stage within a presen- tion to the user
The storyline is a carefully constructedtation about Vermeer, where the high- investigating to what extent graphic
net of events that tries to create a selflighted image (top left) is the current design knowledge can be included in
contained, internally consistent world.focus of an audio narration. the generation process.
The navigation of the user through the
story world is important, because it isOn the contrary, if the user wishes to taken addition, we are also investigating the
direct interaction with the material thata more active role in investigating thecontribution of Web and Semantic Tools
provides immersion, just as immersionrepository, the encyclopaedia style mighto this research.
provides the grounds for motivation andbe more applicable. Here the system
concentration to achieve the goal. Apresents the relevant information in aPart of the research described here was
game is, therefore, a skilful exploitationsimple, concise manner to facilitate fasfunded by the Dutch national
of narrative structures that give playersand highly interactive information Token2000/CHIME and NWO/NASH
the perception of free will, even thoughretrieval. This style expects users to knowprojects. The authors wish to thank in
at any time their options are actuallyexactly what they want. The main goal forparticular Katharina Schwarz, who
quite limited. the system in this style is, therefore, tgprovided the interface study from which
offer access options without restrictingthe images in this article are taken.
It is in particular the strategy of narrationuser interaction. Figure 2 displays a snap- .
and interactivity we wish to adopt andshot of a presentation about Vermeer ir rL1lt?k7/ i nlfins2
integrate in our approach towards autothe encyclopaedia style. ” W'CWI'n " _ -
matically generated user-adapted multi- Kath_anna_Schwarz: An investigation on the
. . . . . relationship between the user model and
media presentation. A potential solutionin this way we can generate non-perma gaphic representations for the automated
for the Rijksmuseum is, for example, tonent presentations of non-static spaces generation of multimedia presentations.
identify typical categories of users andwhere the abstract, stylised and non-ree Diploma Media System Design, University of
provide ways of communicating in a presentation is a feature. In our approac APplied Sciences Darmstadit, Germany, 2003:
. T . . http://lwww.visitkatharina.com/thesis_kat.pdf
form tailored to each individual group. towards automated multimedia presenta
tion, the ‘experience’ is provided by the pjaase contact:
The storyteller presentation style, fornarrative and appropriate presentatior Frank Nack and Linda Hardmann, CWI
example, establishes a non-interactiveaesthetics. This requires, however, tha E-mail: Frank.Nack@cwi.nl,
presentation, where the system presentse various levels of event and contex: Lynda.Hardman@cwi.nl
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Experimenting with the Social Construction
of Reality: A Game for the Autistic Mind

by John Harpur, Maria Lawlor and Michael Fitzgerald

Asperger Syndrome (AS) is a neurobiological disorder named for a Viennese
physician, Hans Asperger. Persons with AS show marked deficiencies in social

skills, have difficulties with transitions or changes and prefer sameness. They

often have obsessive routines and may be preoccupied with a particular subject

of interest. An assistive technology project is exploring game design and game

play to deliver a social skills learning system.

Asperger syndrome (AS) is an autisticpriateness by using a variation on (iii) The current collection of characters is
spectrum disorder, characterized bycomputer adaptive testing applied to areated in Maya, the 3D modeling
social skill deficits. The Asperger large sample of typical teenagerspackage, and then exported to the
Syndrome Social Education for Characters can receive personality trait®irectX file format. The overhead with
Teenagers System (ASSETS) is &hrough (iv) a bank of psychometric testgthis approach is high, as almost all prop-
computer game-based system for devekhat measure communication efficacyerties aside from the character mesh, one
oping social cognitions and skills in and self-esteem. colour and one texture (map) have to be
adolescents with AS. The content is engineered in the application environ-
based around interaction with socialThe initial orientation of the project was ment. A second issue, was how large a
scenarios that arise commonly in adolesbased on scenario rehearsal througmesh per character? Currently we fix an
cence. Computer game-based learning in upper limit of
principle offers a means for: (a) creating 6000 polygons
standardized scenarios eliminating bia: with back face
(or testing for it), (b) adapting content culling enabled
and interactions to the actual social skill before export.
proficiency level exhibited by a subject, We are fortunate
(c) issuing appropriate feedback to the in having the
subject, therapist, and parent, and (d) services of an
means for maintaining a user’s attentior excellent texture
and curiosity about the subject matter artist. The objec-
The project involves mental health tive at this stage
professionals, computer scientists, is the production
speech and language therapist, paren of an advanced
and national organizations working with prototype for
AS individuals. It was begun in autumn submission to a
2002. Since then work has focused o1 games publishing

developing a social skills curriculum that company.

could be administered by computer bur -

also supported by existing resources (eglassroom scenario B: The girl is rejectlng the offer firmly but Following the

parents and teachers). politely. She has established distance between them. prototype, the
structure of play

The objective is a game-based social is based on

skills learning system defined by video modeling of problematic scenariosproblem solving. In this case, the
scenario rehearsal and a cast of elevefior those with AS and then encouragingproblem involves working out what to
characters. Several of the cast are histothe subjects to work through a comicsay to another character, when to say it
ical characters suspected of having ASbook ‘game’ to see if they could identify and how to behave. It is planned to have
The system design is distinguished bya range of communication skills anda speech component to deal with utter-
four components. The first two are theotheir appropriateness. More recentlyances, but at present ‘sayings’ can be
retical in the broad sense while the lattewith additional funding, a game enginedealt with by menu. Character interac-
provide empirical input to ‘power’ the and environment is being created thations are derived from what typical
system. The objective is to have eaclwill give remove many of the constraintsadolescents have reported of how they
character possess a set of (i) situationf the prototype. In particular, video- would interact in these circumstances.
induced beliefs and (ii) interest inducedbased learning imposes tight constraint§/loreover, their responses can be ranked
beliefs. In addition, each character’son the control logic that can be operatedicross a number of measures.
interactions can be assessed for appran ‘play’. Comparing AS responses to typical
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responses, the system has a measure iofl. However, they are not very adept afeedback. It will take two years before the
(a) the current communicative deficits ofanthropomorphizing, ie attributing first major evaluation is ready however.
the user, and (b) over time it can assessifuman like qualities to objects.
they are improving. The play is driven byConsequently, as the project rollsThe project is supported by Enterprise
rewards and punishments. If a user i®nward, we need to build in windows for Ireland, Health Research Board, Intel
successful, then he picks up bonus pointshird party inputs which will further (lreland), Microsoft (Ireland), Irish
and can choose a recreation task. On tHaform the system’s assessment of théutism Alliance and ASPIRE.
other hand if the user is unsuccessfuluser, and adjust his game play accord-
. s Please contact:
then he reverts to a lower level and has tagly. In their simplest form these could John Harpur
retrain again -Snakes and Ladders be online questionnaires for completion ational University of Ireland Maynooth
by parents and teachers about thcg-mail: jharper@cs.may.ie

Apart from the computational tasks thatsubject’s social performance. Vi el
must be overcome, the central pedagog- St Mary’s Hospital NEHB, Drogheda
ical issues are two fold. Will they learn This is an assistive technology project Co. Louth, Ireland
anything useful from it? Will they be which is exploring certain aspects of Email: maria.lawlor@nehb.ie
motivated to return again and againgame design and play to deliver a Michael Fitzgerald
Many people with AS have normal to curriculum and lesson plan. Prototyping Henry Marsh Professor of Child and _

. . . . Adolescent Psychiatry, Trinity College Dublin
above average intelligence, so masteringnd pen-and-paper trials have been ver,
the mechanics of play is unproblemat-useful and provided high quality user

Stability in Labour Market Games

by Katarina Cechlarova, Robert W. Irving, and David F. Manlove

Scientists from P.J. Saférik University and the University of Glasgow have
investigated a new form of stability in labour markets. This has produced some
unexpected results and some challenging open problems.

Labour markets are typical examples ofSM) involves a set af men and a set of An example instance of SM is given by
games. On one side, firms seek the bestwomen. Each person has a preferencehe preference lists in Figure 1 (the
possible employees, and on the othelist in which he/she ranks all the entries are shown in decreasing order of
side each prospective employee wishemembers of the opposite sex in stricipreference). The reader may verify that,
the best possible job. Various criteria toorder. A matchindM is a one-one corre- here, matchingM,; admits several

be satisfied by a matching of workers tospondence between the men and womeblocking pairs, includingrg;, w,) and
firms have been proposed. David Galdf (mw)CM for some mamand woman (m,, w,), whilst matchingV, is stable.
and Lloyd Shapley introduced the notionw, thenmis themateof wand vice versa. Gale and Shapley showed in their
of stability in their paper published in We say that a (man,woman) paim\{) is seminal paper that every instance of SM
1962 and indeed, many years later Alvira blocking pair oM if each ofmandw admits at least one stable matching, and
Roth discovered in 1984 that exactly thisprefers the other to his/lher mateMn A they gave an efficient algorithm for
notion forms the basis of a largematching that admits nadocking pairis  finding such a matching. Their algorithm
centralised scheme for allocatingsaid to bestable Stability ensures that a is as amusing as the problem name, since
medical students to hospitals in the USAmatching cannot be undermined by twat simulates a courtship process between
called the National Resident Matchingpeople who could form a private the men and women.

Program (NRMP), which has been in usearrangement to their mutual benefit.

since 1952. Through an ongoing collabo-

ration, motivated by practical matching
schemes, we have investigated a ne

form of stability in labour markets, I W2 W W Wi Tt g
. mp: W3 W W4 Wy Wi M4 M3 mp Ny
namelyexchange-stability Myt W ws Wy W Watmy ma ms m
my . Wq Wi W3 Wy Wa ! My my myg mj

The simplest case of a labour marke
arises when each firm has just one vaca Men’s preferences Women’s preferences
position. Gale and Shapley adopted a
amusing name and description for this
version of the problem. An instance of
the so-called 'Stable Marriage ProblemFigure 1: An instance of the stable marriage problem and two of its matchings.

Mi={(m1, wr), (ma, wa), (m3, w3), (ma, wa)},  Mo={(m1, wa), (m2, w3), (ms, w), (ma, wi)}
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Some practical motivation for consid-

_ . B ering exchange-stability may be drawn
MWW Wi %‘:&m“w‘;’ EmZ’ Wzgf from the following real-life scenario.
MW HERIEE 21U, Wa) U752, Wl Recently, two students participating in

Men’s preferences Women’s preferences the SPA scheme dlscovered_that, |_f they
could have exchanged their assigned

hospitals with each other, then they
Figure 2: An instance of the stable marriage problem with no exchange-stable matching. would each have ended up with a more
favourable assignment. Naturally the
hospitals to which the students were
When applied to labour markets in pracexchange-stable matching, such as theatched would not have permitted the
tice, the basic Stable Marriage problenone in Figure 2. The reader may verifyexchange (for if they were to have
has many generalisations. For examplethat, here, matchinil, admits the agreed, it would have implied that the
in the context of the NRMP, a given exchange-blocking paim;,w.}, whilst  original matching contained a blocking
hospital will have many positions in matchingM,, admits the exchange- pair with respect to classical stability,
general. Furthermore, the Scottish counblocking pair {m;,m,}. whereas the primary consideration of
terpart of the NRMP, called the 'Scottish SPA is to produce a matching that is
PRHO Allocation scheme' (SPA), has toln a recent collaboration (funded bystable in the classical sense). However
take into account the fact that typically aSlovak Agency for Science contractwhen such a situation arises, it can
student seeks two posts that are to be alld€ombinatorial  Structures and adversely affect the level of confidence
cated in different half-years. However theComplexity of Algorithms', by that the participants have in the fairness
stability concept can be generalised t&Engineering and Physical Sciencef the matching scheme.
extensions such as these. Moreover, effResearch Council grant GR/R84597/01,
cient algorithms exist for finding stable and by Nuffield Foundation award NUF- We therefore close with the following
matchings in such settings. In applicaNAL-02), we have shown that, some-problem linking classical stability and
tions of this kind, typically the number of what surprisingly, the problem of exchange-stability: it is an open question
participants is very large (30,000 per yeadeciding whether an instance of SMas to whether the problem of finding a
for the NRMP), so it is of great interest toadmits an exchange-stable matching istable matching that is man-exchange-
analyse the computational complexity ofNP-complete. That is, there is no polyno-stable is solvable in polynomial time.
proposed algorithms. mial-time algorithm for this problem
unless P=NP. However, for a weakel t't?ks
. . L p://lwww.nrmp.org/about_nrmp/how.html
In 1995, an alternative notion of form of exchange-stability, so-called pp:jmww.nes.scot.nhs.ukispasfront.htm
stability, so-callecexchange-stability man-exchange-stabilifyin which  nttp://mww.des.gla.ac.uk/~davidm/
was introduced by José Alcalde. Aexchange-blocking pairs are only TR-2003-142.pdf
matchingM in an instance of SM is permitted to contain two men, every
exchange-stablé there is noexchange- instance of SM admits at least one man Eleas,e contact
. . . . . . . atarina Cechlarova
blocking pait This is a pair of partici- exchange-stable matching, and such p j Satarik University/SRCIM
pants of the same sex, each of whommatching may be found efficiently. E-mail cechlarova@science.upjs.sk
prefers the other participant's mateMh  Analogously, one may defineoman-  gop |ving, David Manlove
to his/her own mate iM. In contrast to exchange-stabilitywith similar results. Department of Computing Science,
classical Gale-Shapley stability, there University of Glasgow, UK
are instances of SM that do not admit an E-mail {rwi.davidm}@dcs.gla.ac.uk

‘Large’ Games and their Multiple Applications

by Andrzej Wieczorek

A recent project at the Institute of Computer Science of the Polish Academy of
Sciences looked at games and models with infinitely many participants,
constructed in a manner allowing for practical applications.

‘Large’ games include finitely many large players (‘atoms’). The reported and procedures (static or dynamic) for
types of infinite populations whose studies concern: finding the equilibria of a game

members have the same characteristiestheoretical foundations, including a+ applications of the former to models
(strategy sets and preferences over definition of a ‘large’ game and of labour markets, household
possible outcomes), and finitely many results on the existence, properties economies, the global economy,
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spatial allocation of species, generainfinite and one can observe only a'atoms’ are also present). These

elections and road traffic, and distribution of their strategy choice, included:
e computer packages to search for equirather than any actual choice made by an labour markets
libria in selected models. individual. * household economies

* the global economy
Mathematical game theory deals withThe first mathematical models of deci-¢ spatial allocation of species
the modelling of various schemes,sion schemes with infinitely many ¢ general elections
which describe the actions - and theiparticipants were created in the 1960s: transportation networks.
consequences - of several decisiomhese models tended to be fairly
subjects (eg single persons, teams angeneral, and knowledge of the charackor instance, in the model of spatial
societies, but also animals, their populateristics of all participants was generallyallocation of species, two special cases
tions or even automatons andassumed. Their advantage, implied bynave been studied in detail - a single
specialised computer programs). Gamgenerality, is the possibility of deeperpopulation model and a two-population
theory analyses such schemes, withunderstanding of the case beingpredator-prey’ model. Members of
special attention paid to situationsmodelled, usually economic and socialkach population choose their habitation
arising after a choice by the respectivgphenomena; however, due to the amour{ivhich is a point in a given set on the
subjects regarding their actions. Somef data necessary (including the characplane). Individual preferences depend
of these situations are called equilibriageristics of each individual), it is difficult on the distance of the chosen habitation
in these situations there is no decisioro apply such models directly to specificfrom an ‘ideal’ reference point and also
subject who, knowing that the situation‘everyday’ problems. on the parameters of distribution of
has taken place, is able to find out that a one’s own (and the other) population.
different previous action would have Various games and models withThe obtained theorems guarantee the
made him better off. infinitely many participants, constructed existence of equilibria and give a char-
in a manner allowing for practical appli- acterisation of the set of all equilibria.
The decision subjects are usually callec¢tations, are being studied at the InstitutéJnder some assumptions, equilibria are
players (or sometimes coalitions).of Computer Science of the Polishgiven by distributions on circles (one or
Players choose their strategies, and Academy of Sciences. This work fallstwo, depending on the nhumber of popu-
choice of strategies by all players leadsvithin the scope of research projectdations) with given radii and centres in
to a concrete situation; various situasponsored by the Polish Council forthe ‘ideal’ point; the mean of those
tions are evaluated, in a (possibly)Scientific Research (KBN). Games anddistributions being simply the ‘ideal’
different manner, by the players.models of this kind, usually referred to point.
Mathematically, such evaluations areas ‘large’, take into account the activity
done by means of preference relations oof a number of types (obviously finite in Computer packages have been
utility functions. real applications) of infinite popula- constructed to find equilibria in the
tions, and a number of ‘large’ playersmodels of household economies and the
Classical game theory, the roots of(also called ‘atoms’), whose decisionsspatial allocation of species. Finally, it is
which are usually associated with thehave a significant influence on the finalworth noting that attacking and effi-
names of John von Neumann and Johonutcome of a game. It is also assumediently solving the problems of game
Nash, has dealt with games with finitelythat all players in a given populationtheory with large databases (as well as
many players, as is usually the case ihave the same characteristics and theréheir applications) is closely related to
real-world situations. fore the same strategy sets and prefethe increased power of contemporary
ences over the set of final outcomesgomputers and to the creation of new
However, the number of decisionalso depending on their individual computation techniques.
subjects in the real world is so large thathoice of strategy.
in many extended decision schemes it Z'ease_cor_“am: _
. . ndrzej Wieczorek, Institute of Computer
does not make much sense to take intdhe theoretical part of the researct gejence, Polish Academy of Sciences
account the precise characteristics oincluded the construction of a ‘large’ E-mail: Andrzej.Wieczorek@ipipan.waw.pl
each subject involved; rather it makeggame, formulation of the concepts of
sense to introduce a procedure of aggresquilibria and other solutions (which in
gation (of the description of the some sense are optimal), a study of
subjects’ characteristics) in a manneiconditions implying the existence of
allowing for efficient analysis, eg by equilibria and their properties, and algo-
means of appropriately constructedrithms for finding such optimal solu-
computer programs. Mathematical waygions.
of constructing such aggregation (espe-
cially when the influence of individual In choosing practical applications for
actions on the overall outcome is negli-study, we looked at those for which the
gible) are based upon the assumptiooccurrence of a large number of deci-
that the number of decision subjects ision makers is typical (in some cases
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Exploring the Video Game as a Learning Tool

by Francis Emmerson

Computer and video games are as relevant a cultural medium as books, film and
television for many of today’s young people. As such, they have the potential to
be used as a highly effective means of delivering a wide range of educational and

training material.

For those who have not been successful general skills acquisition — eg literacy, In order to really understand the possibil-
in a traditional educational setting, numeracy (The Discovery Game ) ities of video games as a learning tool,
games can provide both an attractor te life skills acquisition — eg interper- we must start creating our own games
return to learning and a new environment sonal relationships, understandingthat properly address the topics that we
in which the learner can feel comfortable democracy wish to communicate with the learner.
and empowered. * role play to promote discussion andYes, it is possible to integrate existing

understanding — eg crime and crimi-games, as they are, into a curriculum in

Often, time and cost are a barrier to nality, health and safety (Designorder to understand some aspects of the
experimenting with video game- Against Crime). appeal of games in a learning context.
learning, an area where it can be difficult However, in doing so, we are not fully
to explore the potential benefits withoutOur initial developments have centredexploring the possibilities of the game
actually creating a purpose-built game t@mn creating levels using the PC gamatself as a learning tool. Unless we begin
test hypotheses. The customisation oDeus Ex (published by Eidos). In all to start making our own games that actu-
existing commercial games through the ally incorporate our

use of freely available development toold
(a process known as modding) ca
provide an excellent means of creatin
applications that can assist the study
video games as a means of deliveringa
learning material, without requiring the
time and money that is needed to create
game from scratch.

Modding is efficient for a number of
reasons:

Research into games and learning at I@ow best to integrate learning content sc

specific learning

material we will not

be able to develop
the techniques
required to allow us
to integrate learning
content into the game
itself.

It is also clear that
the time and money
required to develop a
commercial quality

fundamentally, it is far less labour
intensive than the process of desig
and production from scratch video game s
the skills that are required to create prohibitive to most
mod are more likely to be available image taken from The Discovery Game. organisations, and
within an organisation than the skills so, we find ourselves
that would be required to create athese instances, it has been our approach a position whereby our ability to
convincing video game from first prin- to tackle these topics in a meaningfulgather meaningful data can be hindered
ciples way that aims to keep the game furby our inability to create meaningful
it helps us to create 'credible’ gameswhilst maintaining the integrity of the applications.

Today’s games players can be a highlyearning material.

critical audience — by using a mod of Modding provides the opportunity to
an already accepted game, we reduc€echnically at least, mod creation is arstart to explore the possibilities of video
the risk of colouring our results by activity that is accessible to many; thegames as a learning tool in time and cost
using sub-standard applications development tools that are used are ofteeffective way.

testing times are greatly reduced, asnore akin to high level productivity

th_e game we are building our mods forapplicatior_ls than programming environ- hl?p://www.iccave.com/web/site/
will have undergone a rigourous ments. Ultimately the success of the Mo« gesearchApplications/GamesAndLearning.asp
testing programme before beingas a learning application will be down to

launched as a commercial product.  the creator’s skill in understanding both Please contact:

the nature and appeal of video games ar Francis Emmerson
University of Abertay, Dundee, UK

E-mail: f.emmerson@abertay.ac.uk

CAVE at the University of Abtertay has that it is delivered as effectively (and
explored a number of areas, includingseamlessly) as possible.
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Mobile Gaming with Peer-to-Peer Facilities

by Mika Pennanen and Kari Keindnen

For today’s rapidly growing mobile environments, VTT Information Technology
has carried out research in order to provide middleware for the development of
network games and other applications for various end-user devices (PDAs, mobile
phones etc) and wireless networks (WLAN, Bluetooth etc). The key point is the
addition of network facilities to existing applications, rather than the development
of new applications.

During the last decade, sales of mobileNetwork Address Translators (NATS), IP addressing is not the only problem in
devices such as mobile phones havbeecause private IP addresses cannot B#2P communication. As there are no
boomed worldwide. This is particularly seen from public or other private central servers, problems have also

true for ‘smart phones’, which feature networks. Usually the solution can bearisen in controlling the information.
calendars, e-mail, pictures, music andound in a ‘well-known’ Internet server Katherine Mieszkowski of Salon made
other applications (games, browsers etc)yith a permanent IP address, which camn interesting comment on this: "P2P is a

and belong to the fastest-growing newintroduce’ the other two nodes.
category of mobile phone. Only two

years after the world’s first third-genera-
tion mobile networks were launched,
consumers in Japan are alread
embracing services such as video confe
encing on models with built-in camera
and large colour screens.

The wireless game industry is in a statg
of rapid growth. With the new technolo-

gies that are pushing the boundaries fa
mobile communication, we will see the Figure 1: Pool application on iPAQ.
game industry grow beyond its current
revenue boundaries. Much of this will be

particularly comical new coinage for a
business model since the phrase starkly
points out that there's no middleman - so
how can anyone possibly make any
money?"

However, P2P is a great asset, useful for
applications requiring high computing
capacity. In P2P, some tasks, such as
extensive calculations, can be distributed
into more powerful devices like desktop
PCs. Applications on low-capacity
mobile devices can exploit specific
application-wide (and chargeable)
services such as a distribution of

due to the release of high-speed wirelesgTT’s solution for P2P addressing prob-computing capacity.

data-transmission technologies, peer-tolems in mobile gaming is Boris Object

peer (P2P) technology and Java-baseRequest InfraStructure, known as BORISA general-purpose environment for the
games. These technologies will allowfor short. BORIS is a trader that intro-development of network games for
game designers to make products resenaluces a simple and straightforward solumobile devices has been created in VTT.
bling those available on the wiredtion to the problems of resource namingAs an application, a Java-based game of
Internet, naturally with respect to theand discovery. BORIS can also be usegool for mobile devices (iPAQ) was
restrictions of small mobile devices. in areas other than gaming. Applicationsddemonstrated (see Figures 1 and 2). The
These more sophisticated games wilcan exploit each other through BORISVTT’s demonstration uses peer-to-peer

spread more widely than the currentmiddleware, which acts as an ‘intro-technology with a WLAN ad-hoc
WAP and SMS games that are currenthducer’ in pure P2P style without network.

on the market. centralised or ‘well-known’ servers.

One of VTT's research areas is peer-to-
peer technology and wireless networks.
The basic idea in peer-to-peer tech-
nology is that two computing devices

(peers) share resources and information
with each other, having equal capabili-

ties and responsibilities and with neither

being specifically a client or server.

In using P2P-style communication in

wireless networks, private networks and Figure 2:
IP addresses can cause some problems. Architecture of
Most of these occur while dealing with Pool demo.

=

CALCULATION
UNIT

BORIS
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Due to the lack of floating-point units on
the IPAQ devices used, and the heavy
calculation required to determine the ball
positions in Pool, the demonstration also
contains a remote Pool calculation unit,
which can be used to increase the utility
of the game on low-capacity mobile
devices.

/ 1. register

1. reﬁister

d
2. search players

4. search server

4. search server

unit
({BORIZ)

WLAN

Future work will concentrate on
extending these solutions and demon-
strating them on several different mobile
devices with different OSs and various
wireless network technologies.
Furthermore, we plan to extend and
implement the business scenario with
payable services for device users.

Paal-
application &
{BORIS)

5.3. shoot resuit 5.3. shoot result

Figure 3: Pool demo communication.
Please contact:

q . et . . . Mika Pennanen, VTT
In this demonstration, applications ofdevice or a device behind the network |- 1358 9 456 5623

Pool are registered using the BORISAfter registration, players can find E-mail: mika.pennanen@utt.fi
registration service (see Figure 3).names and locations of other players i keindnen, VT
Depending on device’s capacity, infor-through BORIS. When a player is found, Tel: +358 9 456 5673
mation on registered applications ora P2P-style Pool game can be playe: E-mail: kari.keinanen@vtt.fi
services can be maintained by a locabetween two iPAQ devices.

Auctioning for Bandwidth
iIn Communication Networks

by Bruno Tuffin and Patrick Maillé

Pricing has become a topic of great interest in the networking community. Among
the different pricing schemes, auctioning for bandwidth seems a relevant
possibility. Researchers from INRIA and GET/ENST Bretagne, all members of the
ARMOR project-team are looking at pricing telecommunication networks; game
theory is the main tool of the auctioning scheme they are developing.

The Internet is experiencing a steadyscheme that has been adopted by moaware of the trade-off between engi-
increase in traffic due both to thecountries is unfair, since big users pay aseering efficiency and economic effi-
growing number of subscribers and tomuch as small ones. ciency. For example, traffic measure-
applications becoming more and more ment helps in improving the manage-
demanding in terms of bandwidth. AnTo cope with these problems, usagement of a network but is a costly option.
increase in network capacity is notbased and/or congestion-based pricing

always a viable solution, since theschemes have been designed. Non-coopuctioning is a possible solution to
expansion has to be predicted, anerative game theory is a major tool indifferentiating services among users.
because of the potential cost (especiallyepresenting the selfish behaviour ofThe authors have developed a so-called
at the access networks) if not the diffi-Internet users, who try to maximise theirmulti-bid auction scheme that can be
culty (eg for radio access). It will also beown utilisation at the expense of theseen as an extension of the progressive
necessary to have service differentiationcommunity as a whole. By associating esecond-price auction designed at
as the Internet deals with applicationgricing scheme with the architecture toColumbia University, with the advan-
having very different quality of service be developed, the designer can providéage of reducing the signalling overhead
(QoS) requirements. For instance, teleincentives to encourage fair use of thesince there is no need to send the bid-
phony tolerates few losses but no delaynetwork and to optimise the serviceprofile to all users anymore. Briefly, the
whereas the opposite is true for e-mailprovider’s revenue or the social welfare.scheme works as follows. Consider a
Finally, the current flat-rate pricing On the other hand, designers need to b&ngle link of the network. When users
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start their applications, they submit a bidcommunity), can be proved. Moreover,communication services, as well as the
representing how much they would beadjusting the number of bids that playerslevelopment of mathematical tools to
willing to pay for a given amount of can make allows the trade-off betweerperform these tasks. The group is also
bandwidth. Thanks to this bidding complexity and efficiency to be coordinating an INRIA ARC (coopera-
process, the demand is known, theontrolled. The authors are currentlytive research action) called PRIXNET,
market-clearing price can be computedvorking on extending this scheme to aocusing on pricing in collaboration with
and bandwidth can be allocated. Thevhole network and to the case of interdINRIA’s MAESTRO project-team, the
total cost charged to each user/playeprovider peering. University of Versailles-St Quentin,
follows the exclusion-compensation France Telecom and IBM.
principle that lies behind all second-priceThis research is a sub-activity of
mechanisms: each user/player pays foNRIA’s ARMOR project-team at t;?ks i,

L . . . p:/lwww.irisa.fr/armor/
the loss of utility he imposes on otherlRISA (Rennes, France), with five puomww.irisa friarmoriesmembres/Tuffin/
users. Important properties such as indipeople from both INRIA and proposition_pricing.html
vidual rationality (users pay no more GET/ENST Bretagne involved in pricing http://www.irisa.fr/armor/Armor-Ext/RA/
than the amount they have bid for thessues, and the two authors dealing witt PFXnevARC.htm
allocated bandwidth), incentive compati-auctioning. ARMOR is more generally Please Contact:
bility (players should better reveal theirinterested in the identification, concep- gyno Tuffin, INRIA
true valuation of the bandwidth), andtion or selection of the most appropriate Tel: +33 2 99 84 74 94
efficiency (in terms of benefits to the architectures for the implementation of E-mail: Bruno. Tuffin@irisa.fr

Motion Planning in Virtual Environments
and Games

by Mark Overmars

In games and other virtual environments, computer-controlled entities need to
move around in natural ways. They must plan their routes amidst obstacles and
other moving entities. Motion-planning techniques that originate from robotics
have been adapted and effectively applied in such environments.

In its simplest form, the motion-planning e manipulation:entities manipulate  and must avoid each other and behave
problem requires a collision-free path to objects in the environment, whose as a group

be computed for a moving body between trajectories must be computed in rela= natural motion:to give the user the
start and goal positions. Motion planning tion to the manipulation itself. feeling of immersion, the resulting
was traditionally studied in the area of motions must be natural, that is, visu-
robotics in order to plan the motion of Virtual environments and games offer a ally convincing.

robot arms and robot vehicles. In recenthallenging problem setting because of

years these techniques have beethe following aspects: Although a lot of research has been done
increasingly used in virtual environ- ¢ complexity:scenes are very complex,on motion planning, current techniques
ments and games. In such applications, with up to a million obstacles cannot adequately solve these problems.

computer-controlled entities move e« dynamic:scenes tend to be dynamic, ie
around and consequently their motion obstacles can appear or disappear (fddavigation
must be planned. In particular, we can example when opening a door or wherThe traditional approach in games is to

distinguish the following types of afire starts) script all motion. That is, the designer
motion: « real time:motions must be computed creates all possible motions for the
* navigation:entities must find a route in real time, since one cannotentities beforehand, and only small
to a particular goal while avoiding temporarily stop the entities deviations from these paths are
collisions with obstacles and othere multiple degrees of freedom:reason- allowed during the game. This clearly
entities ably accurate structure of the humardimits the behaviour of the entities and

e animation:the internal (often articu- body has over a hundred degrees afs a lot of work on the part of the
lated) movements of the entities must freedom, and the combined motion ofdesigners, who must take every poten-
be computed, and must match the these must be planned tial situation into account. In some
navigation through the environmente multiple entities:multiple entities types of games, in particular real-time

often move in the same environmentstrategy gameshis is often combined
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Figure 1: A scene from the
game Command and
Conquer Generals. Five
units are ordered to move
to the same spot but the
motion planner sends one
along a different route,
leading to instant death for
that unit.

Unitunder aSack

In our work we concentrate on keeping
the group of entities coherent, ensuring
they stay together and follow the same
route to the goal. One way we achieve
this is by using a deformable rotating
rectangle to model the group as a whole.
We plan the motion of the deformable
rectangle using the PRM approach, and
then apply a form of social potential field
to steer the motion of the individual enti-
ties in the rectangle. This approach
results in natural group motion (see
Figure 3).

with some A* approach on a grid that isobserved in schools of fish or flocks of The MOVIE Project

laid on top of the worldSuch an birds. When there are many obstacle3he EU

Information Society

approach is limited to motion in a planehowever, the group tends to break up and@echnologies project MOVIE (Motion
and can lead to unnatural behaviourentities follow different routes to the Planning in Virtual Environments)
particularly when there are multiple goal, with not all of the entities neces-studies the use of sophisticated motion-

moving entities (see Figure 1). sarily reaching it successfully.
Our approach is based on the proba-

bilistic roadmap (PRM) technique,
developed in robotics. The idea is tg
automatically build a roadmap of all
possible motions during a preprocessin
phase. Once this roadmap is available
can be queried for particular motions.
Although preprocessing is relatively
expensive, during the game it allows
motion queries to be answered almos
instantaneously, even for complex envis
ronments. The planner can then easil
handle instances with many degrees
freedom, as in Figure 2.

Figure 2: A table must move from one
We are currently extending the approachioom to another through two doors.
to deal with dynamic changes within Combined translation and rotation is
scenes, and to deal with highly articu-required for this. Even though the
lated structures. A prime challenge hereroblem has six degrees of freedom,
is to effectively combine the internal solutions are computed almost
motion of the entities (ie the motion of instantaneously.
their arms and legs) with their external
motion through the environment.

Multiple Entities

As indicated in Figure 1, a challenging
problem in virtual environments and
games is the simultaneous motion o
multiple entities. The traditional
approach for this is to use flocking tech
niques, combined with goal searching¥?
based, for example, on A* algorithms
The basic idea of flocking is that entitie
adapt their motions to each other. Theyigure 3: A flock of sheep moving inside a
try to stay close to other entities (but noteformable rectangle. The deformable
too close) and align their motion to thatrectangle can easily get through the hole
of nearby entities. In large open areasby getting longer) and the sheep will stay
this leads to natural behaviour, as can bieside it.

planning techniques in virtual environ-
ments and games, and deals with all the
aspects mentioned above: real-time plan-
ning in complex, dynamic environments,
entities with multiple degrees of
freedom, and planning the simultaneous
motion of multiple entities. The project
is also looking at simple manipulation
problems. Because of the application
domain, the quality of the resulting
motion is of crucial importance. The
MOVIE project commenced in January
2003, and is a collaboration between
Utrecht University in the Netherlands,
Tel Aviv University in Israel, and
CNRS-LAAS and the company Kineo-
CAM in France.

Links:
http://www.give.nl/movie

Please contact:

Mark Overmars

Utrecht University, The Netherlands
Tel: +31 30 253 37 36

E-mail: markov@cs.uu.nl
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An Accessible Two-Player
Multi-Modal Board Game

by Dimitris Grammenos, Anthony Savidis and Constantine Stephanidis

A multi-modal chess game has been designed and implemented for play between
any two players, including people with disabilities (sight-impaired, blind and hand-
motor impaired), either locally on the same computer, or remotely over the Internet.

Most computer games are quiteThe first approach typically suffers from Board games represent a well-defined,
demanding in terms of the motor andlow interaction quality, and still only physically constrained, static game
sensor skills needed for interactionachieves limited accessibility. Theworld that can be directly rendered
control, while they require specific, second approach, while the mosthrough alternative modalities. They are
usually quite complex, input devices andpromising from the point of view of based on thinking rather than reflex-
techniques. This fact renders computeqguality, has two key drawbacks: firstly, based reaction. This fact can compensate
games virtually inaccessible to peoplethe cost of developing high-quality for any physical disabilities and also
with disabilities, and in particular to games is prohibitive given the limited allows for longer interaction times.
blind people and those with severe motosize of the potential target group, and
impairments of the upper limbs. From asecondly, there is the problem of segreThe underlying vision is that through
technical point of view, two main gation between able and disabledhese games people will be able to have
approaches can be adopted in order tgamers, which could lead to potentialfun and compete on an equal basis, inter-
address the accessibility issue: social exclusion. acting easily and effectively irrespective
a) Games are developed to be compat- of individual abilities, skills and prefer-
ible with the use of assistive tech-In this context, we pursue the develop-ences.
nologies, such as screen readeranent of universally accessible multi-
mouse emulators and virtualplayer board games exhibiting theCurrent Developments
keyboards. Practically, this is appli- following key properties: and Future Work
cable only to non-action games,e they are designed to optimally fit indi- We have developed a fully functional
which do not rely upon fast reflexes vidual gamer abilities, requirementsprototype of a two-player chess game
and user reactions. and preferences that can be played locally or through the
b) The development of special-purpose they can be shared remotely or locallyinternet. A variety of alternative 1/0
games, optimally designed for peoples versions are developed for alternativanodalities and interaction techniques

with disabilities, such as audio-based platforms. can co-exist in its user interface. Input is
games for the blind, switch-based supported through the mouse, the
games for the motor-impaired etc. keyboard, single- or double-switch scan-

i
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Figure 1: Presenting the possible moves Figure 2: The alternative modalities and Figure 3: Playing the game through
for a selected item (those are also spoken accessibility options offered in the switch-based scanning, while competing
to the blind user). configuration menu. an able user through the network.
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ning, and speech. Output can be botl®ngoing work includes the support of aBased on experiences from this first
visual and auditory. The game board, th@8raille display and 3D sound for the development, we are currently working
pieces and the text can be enlargeddescription of the position of the pieces,on defining a component-based frame-
Furthermore, for the blind and the sight-as well as the integration of additionalwork for universally accessible multi-
impaired, additional facilities are offered input devices. An accessible online chaplayer board games.
for accessing oral descriptions of thefacility is under development so that
board or its parts (eg possible movesplayers can communicate with eact - case ontact

. ) . . Dimitris Grammenos, FORTH-ICS
opponent positions, neighbouringother when playing through the Internet. +o|. +39 2810 391 755
pieces, diagonals etc). Support for multilingual user interfaces E-mail: gramenos@ics.forth.gr

is also being added.

Games and Automata
for Synthesis and Validation

by Erich Gradel

Infinite two-person games provide a natural model for non-terminating reactive
systems. Not only synthesis and validation of reactive programs, but also many
other tasks arising in the construction and verification of computing systems,
can be solved via the construction of winning strategies in games. GAMES is a
European research training network that develops the algorithmic theory of infinite
games and provides game-based formal verification methods.

A simple model of infinite games, whereinteraction. Infinite games, as describedarticular modal and temporal logics) are
two players move a token along theabove, model in a faithful way reactiveused for the specification of the desired
edges of a graph and thus produce aprograms that are characterised by theinon-terminating behaviour of a system
infinite path, has turned out to benonterminating behaviour and perpetuabnd the winning condition of the associ-
extremely useful in numerous applica-interaction with their environment. ated game. Logical formulae can often be
tions, from the synthesis of reactive conveniently represented by automata
controllers, to the evaluation of logical In this framework, a software module and evaluated by games. Recent research
formulae and database queries, and thean be understood as an agent playing damas demonstrated that games and
verification of formal specifications infinite game with its environment, automata, in combination with modal,
written in temporal logics. Such a gameaccording to a finite strategy. Thus, spectemporal, and fixed-point logics, are the
is specified by a game graph (the arendying a module amounts to formally basis of practical methods with industrial-
of the game) and a winning conditiondescribing a game, synthesising acale applications.
that singles out those infinite plays thatmodule amounts to computing a winning
are won by the first player (the others arestrategy and verifying a module against &iGAMES (Games and Automata for
won by the opponent). Infinite games ofspecification amounts to checking that e&Synthesis and Validation) is a European
this form have a long tradition in mathe-strategy is indeed a winning strategy. FoResearch Training Network that includes
matics. The classical theory of infinite the theory of infinite games as it is usedesearch groups from seven European
games, as developed in descriptive séh computer science, algorithmic aspectsiniversities (Aachen, Bordeaux,
theory, links determinacy of games - theare obviously of central importance. It isEdinburgh, Paris, Uppsala, Vienna,
question of whether one of the twonot sufficient to know that a winning Warsaw) and one university from the
players has a winning strategy - with thestrategy exists. We are interested in effilUSA (Rice). The goal of the network is
topological properties of the winning cient constructions of a winning strategyto develop the algorithmic theory of infi-
conditions. However, the classicaland in minimising the complexity of the nite games and to provide specification
theory does not have an algorithmicstrategy itself. and validation methodologies based on
content and studies different questions to the interplay of automata theory, mathe-
the algorithmic theory of infinite games The algorithmic theory of infinite games matical logic, and infinite games. More
being developed in computer scienceis intimately connected to two other fieldsspecifically, the research objectives are
- automata theory and logic. Automatathe following:
The importance of games for computeiprovide a conceptually simple yet generat Foundations: games, automata, and
science comes from the fact that gamemodel for state-based information logic: The combination of infinite
capture in a natural way the aspect oprocessing systems. Logical systems (in games with automata theory and
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applied logic constitutes a mathemat- methods for the automatic synthesis stored and manipulated. New tech-

ical theory with enormous potential for and testing of reactive controllers. nologies have emerged, with a strong

practical applications. To exploit this ¢ Verification: New Frontiers. Model-  demand for better foundations and

potential, challenging problems checking techniques have been efficient algorithmic strategies, and

concerning the mathematical founda- applied with great success to the veri- with new validation and security prob-

tions of infinite games and the inter- fication of hardware. One of the big lems. The GAMES-network develops

play between automata, games, and challenges for this network is to automata- and game-based techniques

logics must be solved and a deeper extend the verification methodology for query evaluation and the new vali-

integration of concepts from automata, so as to deal with broader classes of dation tasks in this area.

games, and logics is needed. systems, including important classes
* Reactive computatiorifthe network of software systems. t{? _

. . e ) . p://lwww.games.rwth-aachen.de

wants to exploit the potential of infi- « Web technologieqqueries and proto-

nite games as a model of reactive cols: Mobile computing, e-Business, Please contact:

computation and to devise game-based and the Web have dramatically Erich Gradel, RWTH Aachen, Germany

changed the way in which data are '€l #49 2418021730
E-mail: graedel@informatik.rwth-aachen.de

Story Mechanics as Game Mechanics:
Applying Story Analysis Techniques
to Game Artificial Intelligence

by Chris R Fairclough

In the new millennium computer games seem to be more accepted than ever, just
another element of modern culture. However, there could be something different
about their potential that fundamentally separates them from other media. The
interactivity of the medium has been harnessed to a certain degree, and games
publishers are wary of games that are overly interactive as this involves a lot
more play-testing, but the new medium has the possibility of blurring the boundary
between artists and the art they create.

The research field of Artificial limited domain is within the grasp of based reasoning system, and an expert
Intelligence (Al) has encompassed @oday’s technologies. This sort of system, combined within a story director
series of more or less discretecreative system would need a combinaagent. The story director has as input, a
approaches including neural networkstion of a variety of different techniques case library of story structures, the
genetic algorithms, expert (rule-based)vorking together to simulate a human’scurrent state of a game world including
systems, machine learning techniquesreative processes within a specificthe player state and non-player character
such as reinforcement learning, anddomain, and thus extend the(NPC) states, and a history of previously
case-based (memory-based) reasoningrogrammer-as-artist’'s effective reachplayed out story events. The output is a
These are based on cognitive and biolognto the control of the reaction of the continuously updated list of story goals,
ical theories and most are good at certaiartwork to its audience. each of which are played out in a
specialised types of tasks, much like dynamic, flexible way by the NPCs.
different parts of the brain, and differentThe gameAl group at Trinity College NPCs autonomously react to the player
people, are good at certain types of task®ublin is researching the use ofand other NPCs in a consistent manner,
When it comes to creativity, however, allacademic Al techniques in computerremembering events and executing
of these techniques are left in the dust bgames. In my current work, the storysocial simulation behaviour. The story
the human mind, and it is generallyanalysis approach of Vladimir Propp haggyoals are assigned to NPCs based on the
assumed that creative Al is a holy grailbeen built on to create a storytellingdynamic state of these social (and anti-
that is not, and perhaps should not, beystem which works on the principle thatsocial) models, so that the type of goal to
possible in the near future. | would new stories can be created by combinindpe executed is consistent with the char-
contend that it is a generalised Al, thattory elements from different stories, andacter state. In this way, a consistent,
can operate in many domains, that is theetelling old stories with different char- causal, chain of events is seen by the
far off dream of researchers, but aacters and different causal chains oplayer as the driving force of a plotline
creative system that operates in a stricthgvents. This is achieved using a casethat is generated on the fly.
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The opinion that stories and games arstory telling techniques in the gameNPCs, based on the character interactions
fundamentally incompatible is out of engine, at a game mechanics level, iglone, can be viewed as a story, but - the
date, after the success of many gamesecessary to allow the NPCs in such age-old folktale and mythical plot struc-
that blend the two to create somethinggame to behave consistently with all thetures that haunt human culture from ages
that is different to both concepts. Halfplayers they encounter, while still past have manifested themselves in every
Life 2, Fable, Doom 3, and more gamesngaging with them at a story level. Tonew medium that comes along, so I, for
are coming out that will set new stan-accomplish this task, it seems, a sophistiene, don’t expect these online worlds to
dards in story-based game A.l. There izated A.l. director needs to operate orsuffer any other fate.
also a new breed of multiplayer onlineboth the server and client side, to monitor
games that pose a different challenge teach player’s actions, and coordinate th Tlggsgamem o
game developers: How to create the samdPCs goals in a consistent manner. http:/Awww.cs. tcd.ie/Brian.MacNamee/GameAl/
!mmerswe Stor_y-based gameplay fo_un_d Michael Mateas’ Interactive Story Links:
in successful single player games withirOf course, perhaps the players of thes hip. . quvu.netlinteractivestory.net/
a huge, multiplayer, non-linear gameonline games don’t want some Al-gener- Jinks.html
world. In this context a story cannot beated plot director interfering with their
completely pre-scripted while allowing nicely planned out objective — directed Please contact: = _

. . Chris Fairclough, Trinity College Dublin/
the freedom of movement and actiongameplay, and maybe the series of even

. . . Irish University Consortium
inherent in these games. The encoding dhat naturally occur between players ant g_maii- faircloc@cs.ted.ie

Strategy-Proof Routing
In Wireless Ad Hoc Networks

by Paolo Santi

Research at CNR Institute for Informatics and Telematics (IIT) in Pisa studies an
application of Game Theory to the problem of preventing strategic behaviors
when routing messages in wireless ad hoc networks.

Ad hoc networks (multi-hop wireless ment of a global goal. A distributed In our research, which is a joint activity
networks) are expected to revolutionizeprotocol with this feature is called with Stephan Eidenbenz at Los Alamos
wireless communications in the next fewstrategy-proof. National Labs, USA, we have developed
years by complementing more tradi- and studied a protocol for strategy-proof
tional networking paradigms (Internet, One of the fundamental tasks any ad homute discovery and packet forwarding in
cellular networks, satellite communica-network must perform is routing. Sincead hoc networks. In particular, we have
tions); they can be considered as théhe network is in general multi-hop, aconsidered a reference application
technological counterpart of the conceptouting protocol is needed in order toscenario in which the network is used to
of 'ubiquitous computing'. However, in discover and maintain routes between faprovide a certain wireless service (eg,
order for this scenario to become realityaway nodes, allowing them to communi-internet access). In principle, ad hoc
several issues must be adequatelgate along multi-hop paths. Unless carenetworking could be used to increase the
addressed. One of these issues is how fally designed, routing protocols are service coverage: instead of requiring
stimulate cooperation among thedoomed to perform poorly in presence ofach customer to be directly connected
network nodes. In fact, the nodes of ariselfish' node behaviour. In general, &o the base station, customers could be
ad hoc network are usually owned bynetwork node has no interest inallowed to reach the base station along
different authorities (private users,forwarding a packet on behalf of anothemulti-hop paths, using the wireless
professionals, companies, and so onyode, since this action would only havedevices (laptop, PDA, and so on) of
and a voluntary and 'unselfish' participathe effect of consuming its resourcesother customers as intermediate nodes
tion of the nodes in the execution of a(energy, and available bandwidth). Thus(see Figure). This way, the area in which
certain network-wide task cannot beif many of the nodes act selfishly (as maythe service is available could be much
taken for granted. Concepts borrowedvell be the case when nodes are owneldrger than the radio coverage area of the
from the theory of Mechanism Designby different authorities), only a few base station.

can be used to tackle this problemmulti-hop communications will take

Mechanism Design is the branch ofplace, and the network functionality isIn order to implement such an ad hoc
Game Theory that studies how to desigwompromised. Thus, the definition of network successfully, intermediate
protocols that stimulate players (in ourstrategy-proof routing protocols for adnodes must be motivated to act
case, network nodes) to behavéioc networks is of fundamental impor-'unselfishly’, relaying packets on behalf
‘unselfishly’, cooperating to the achievetance. of others. Typically, intermediate nodes
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basrmcn | A multi-hop wireless the sender should pay is below the
network for internet reserve price, the transaction takes place.
__ . access. The base station
| provides internet access to After having formally investigated and
the network nodes through proved that our protocol is strategy-
multi-hop wireless paths proof, we are now working on its imple-
(red lines). mentation and simulation. We are also

investigating the overall economic effi-

% ciency and feasibility of our incentive-
based system.
— 5 --*EE- '

‘_,,-"' Besides the activity described here, our
ﬁ research group collaborates in the field
of ad hoc networking protocols with the
receive compensation in the form ofconnection request represents maximuryniversity of Modena and Reggio
monetary payment for their “unselfish” commitment of the customer: if the Emilia, Italy, and the School of
behavior, which at least covers the costonnection actually takes place for les€lectrical and Computer Engineering,
that a node incurs by forwarding packetsthan the declared price, the customeGeorgia Tech., USA. In the field of

only pays this amount. In this way, thecombinatorial auctions theory, we have
Our proposal is to use a protocol thatustomer has full control of the ongoing activities with the Department
implements a fully distributed, reverse,maximum amount of money that he will of Computer Science, Carnegie Mellon
second-price single-item auction withhave to pay in order to send the packetdJniversity, USA, and the Department of
reserve price. The basic idea is simpleBy using a second price auction mechakEconomics, University of Siena.
when new customers want to access theism (second-price auctions are

. . . . Please contact:

service, they issue a 'connection requestiecessary to ensure strategy-proofness ,_ - Santi, IIT-CNR
stating the maximum amount that theythe minimum path to the destination is 4. +39 050 3152411
are willing to pay (the reserve price). Theidentified and, if the amount of money E-mail: paolo.santi@iit.cnr.it

An e-Negotiation Tool to Support e-Democracy

by David Rios Insua, Julio Holgado and Raul Moreno

Scientists at the Statistics and Decision Sciences Group, University Rey Juan
Carlos, Madrid, argue that game theoretic solution concepts can be very helpful
in developing negotiation systems, which in their turn could be crucial in
forthcoming electronic democracy systems.

Democracy is the basis of modernDespite the excitement accompanyingratic ideals. It is now possible for the
society, and the freedom, fairness andhe rise of technology, many of thepublic to be more closely involved in
equity that it promises have been chereurrent visions for its use are almostsocietal decision making as pursued, for
ished and fought for over the centuriesentirely conventional. Political discus- example, in the European Science
With the growth of the Internet and sion and debate may become more inclu-oundation 2003-2006 program, TED
pervasive telecommunications, it nowsive through the growth of electronic(Towards Electronic Democracy -
faces a new and positive challenge — thadiscussion fora, opinion polling may Internet-based complex decision
of making the transition to an era of elec-become easier, faster and cheaper via tteipport, see the URL below), which
tronic democracy, or e-democracy forweb, and voting need not involve a crossncludes several ERCIM groups such as
short. In essence, this will involve voting on a piece of paper but rather a click on &niversity Rey Juan Carlos, CNR
by phone or text message, on the web, aNeb site or the sending of a textinstitute of Applied Mathematics and
through interactive television. There aremessage. To a large extent, e-democradynformation Technology (IMATI) and
moves across Europe and elsewhere ts simply envisioned as articulating well- Trinity College, Dublin.
explore new ways of voting, initiatives established political and democratic
to develop mechanisms of e-govern{procedures through the mechanisms ofhe purpose of TED is to develop an
ment, and in general expectations thamodern information and communica-Internet-based architecture for group-
our democratic institutions will adapt to tions technology. Mechanisms exist,decision support, as outlined in the
the new Information Society. however, that could enable a much mordigure below. One potential application
substantive implementation of demo-is in participatory budgets, allowing resi-
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their individual perspectives and value
judgements. These explorations would
remain private if the problem owner or
stakeholder wished, but more usefully,
could provide the decision maker (DM)
with a summary.

Once the stakeholders and the problem
owner have conducted and communi-
cated their decision analysis, which up to
this point has been kept private, an elec-
tronic negotiation system could support
a negotiation process. Such a search may
be guided by one of many game theoretic
solution concepts. Among them, we
have opted for the balanced increment
solution, which will lead our negotiation
algorithm (ENS, see the URL below).
dents of a city to decide how the cityat large, allowing them to undertake their
budget is to be spent. The decision anabwn explorations supported by the sam®ur basic tenet is that including and
ysis would be undertaken for thetools and to arrive at their own conclu-communicating with all stakeholder
problem owner (eg the mayor, thesions. The level of access would varygroups would provide better quality and
governor or a CEO) by a team ofaccording to the particular stakeholdemore transparent decisions.
analysts, using a master system whicland the stage of the decision processLinkS
would supp_ort the vyhole process —Ir_utlally, the_ server coul_d provide PAGES TEp. i //bayes escet uric.esfted
computer-aided brainstorming, softsimply stating that an issue was bein¢ gns: hitp://bayes.escet.uric.eslens
modelling techniques and various quanaddressed, and perhaps inviting
titative techniques such as risk analysisomments and submissions via e-mail o Please contact:
tools, multi-objective utilities and so through a bulletin board. Later, pages Pavid Rios Insua

. . Universidad Rey Juan Carlos/SpaRCIM
forth. Throughout the process, severatould be developed actively allowing el Gl G e e
models could be fed onto a server to besers to interact with part or all of the
accessed by stakeholders and the publimodel and to explore the implications of

Game Technology in Virtual Reality Development

by Jukka Ronkko

VTT Information Technology, Product Information Management group has built
a virtual reality platform based on game engine technology and off-the-shelf PC
hardware.

Game technology can be beneficial invirtual reality is therefore an interestingthat provide connectivity between
developing tools for constructing virtual- possibility. commonly used 3D-modelling tools and
reality applications. For example, game the game platform. These platforms also
engines can offer software technologyin recent years, the advances in PGnclude software libraries for game
for efficient 3D real-time rendering on graphics hardware and game softwarelevelopment. Sometimes game engines
off-the-shelf PCs. The pipeline from 3D- have been remarkable. Games havkave been designed specifically for
content creation tools to virtual reality pushed the need for quality 3D graphicsertain types of games (eg indoor or
has also traditionally been problematicinto the mainstream. As the gamesutdoor), or impose other requirements
However some game engines offer plugmarket has grown to overtake the filmon the content that can be used. Some
ins for commonly used 3D-modelling industry in revenue, so has the demandolutions hide the details of graphics
packages as well as other tools to helncreased for tools that will speed up thaendering to such a degree that it is not
with content production for 3D. Taking development and content productionpossible, for example, to programmati-
advantage of recent developments iThis has led both to in-house custontally interfere with the perspective
game technology within the context ofsolutions, and to more generic gameprojection calculations. However, if the
engine-approach, middleware solutiongossible limitations are kept in mind and
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Figure 1:

The display
configuration of
the low-cost VTT
Information

of the system. Our software platform
acts like glue between different compo-
nents and orchestrates various actions
over the network — like rendering — that
take place in different computers.

Technology
Lumeportti virtual
reality system.

Due to the flexibility of the system, we

have been able to test various game
engines as rendering components.
According to our experiences, some
engines excel in raw triangles-per-

second performance better than others
and some offer more refined visual

features, such as finer material defini-
tions and shadows. Both of these types of
engines have their optimal field of usage;

appropriate tools are selected, it ig
possible to use game technology tc
construct quite useful and general-
purpose virtual reality systems.

Within the soon-to-be-completed View
of the Future EU project, we have devel
oped a scalable virtual-environment soft
ware platform running on the Windows
XP operating system, on ordinary PCs
equipped with graphics cards suitable fo
3D game play. The system has mainly
been used to run the VTT Lumeportti
system, which has two rear-projection
screens and five 2.0GHz Pentium 4 PC
with GeForce4 128MB graphics cards
The platform makes possible the use o
various input technologies, including
position and orientation tracking, data-Figure 2: VEView virtual reality system architecture.
glove input with basic gesture recogni-

tion, space-mouse input and speec
recognition. Feedback to the user iqgee
provided via stereoscopic real-time |_——;
graphics, and audio. The system utilise
passive stereo, that is, two projectors
project the image for each wall. Thejge
image is separated for each eye by using
polarisation filters in front of the
projector lenses and by polarisationt
glasses for the users.

It is intended that the system will act as §
test bed for different technologies as wel
as enabling us to develop application
for real needs. The structure is modula&s
in the sense that the main functionalitie <
of the system — for example rendering —z=:
are located behind a well-defined softg
ware interface and can be run as a sep&.
rate process. In this way it is possible tc |
change the implementation of differentrigure 3: ATLAS detector parts visualised using a wire frame rendering option to
components without affecting other partsiemonstrate the complexity of the model as well as to show occluded parts.
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for instance, a lot of raw polygon perfor-(Large Hadron Collider). ATLAS is an From 3DS MAX it is relatively straight-
mance is good for CAD visualisation, example of a vastly complex construc-forward to export the scene to Cipher
while fine visual features are required bytion project, as the detector is the size o&nd to our system.
architectural visualisation applications.a five-storey building. Our tool is valu-
Our experiences also show that not alable for clear communication during theln the near future we are interested in
game platforms are suitable for theconstruction process. It is used to visu€ontinuing the development of our
virtual-reality cluster-type rendering alise the CAD-originated detector partsvirtual reality system with the help of
approach, and a certain amount of flexiand discuss different assembly optionsgame technology. We are interested in
bility and access to the internals of theThe application utilises a space mous@ursuing more interactive solutions for
engine may be required. for navigation as well as controlling the CAD visualisation as well as assembly
visibility of the various structures. For training.

We have used our system in the fields ofhis application, we used the Cipher
architectural and CAD visualisation, asgame engine in the implementation of t't?ks . :

. . . p:/lwww.vit.fi/tte/projects/vr-cluster/
well as for training. As an example wethe rendering component of our virtual pip./aww.view.iao.thg.de!
built a visualisation application for the reality system. Cipher suited this
demands of the ATLAS project in purpose fairly well, as the ATLAS Please contact:
CERN. ATLAS is a detector station in amodels were brought from CAD to 3DS Jukka Ronkko, VIT Information Technology

: Tel: +358 9 456 1
new particle accelerator known as LHCMAX even before the use of our tool. " .- Jukka. Ronkko@tt i

Opponent Models in Games

by Jeroen Donkers and Jaap van den Herik

The Institute of Knowledge and Agent Technology (IKAT) of the Universiteit
Maastricht is well known for its research in game-playing programs. An important

domain of investigation is the development of methods that allow the use of
opponent models. In contrast to human beings playing games such as Chess or
Checkers, most computer programs that play these games do not take into account

the peculiarities of an opponent. By introducing opponent models, computer

game-playing becomes more human-like, thereby improving their artificial
intelligence.

The use of opponent models is a practicen game-playing it is often assumed thagroups (Technion in Haifa, Israel and
that even children can master. The gamthe opponent has a similar (though oppolKAT in Maastricht, The Netherlands),
of TicTacToe provides a good illustra- site) goal and uses a similar strategy. Thisimultaneously and independently
tion. At a certain age, a child learns thassumption has led to the development dhvented a method, called Opponent-
the game can best be played using a s#te famous Minimax procedure by JohnModel Search (OM Search), which
of four rules (two knowledge rules andvon Neumann in 1928. Since the arrivaincorporates an explicit model of the
two heuristic ones). The two knowledgeof modern (fast) computers, a largeopponent. A strong prerequisite of this
rules are: (1) make three-in-a-row, if younumber of very efficient algorithms have method is that it requires a highly accu-
can, and (2) prevent the opponent fronbeen developed on the basis of this proceate opponent model — basically, the
making three-in-a-row, if there is such adure as well as many enhancements (suehethod requires explicit knowledge on
threat. The heuristic rules are: (3) takeas a-b Search), resulting in computersiow the opponent evaluates every posi-
the middle square if it is unoccupied, andplaying Chess at world champion level ortion in the game. It makes the method
(4) take a corner square, if it is unoccu-even better. There are, however, situahard to apply in practice. Since then,
pied. This strategy offers the child antions in which the Minimax (a-b) proce- several variants of the method have been
advantage over other children who arelure does not lead to the best possiblproposed and deeply investigated. One
still unaware of it. However, when time play because it does not use any knowef these variants was developed in 2000
passes, all other children will haveledge of the actual opponent. at IKAT and is called Probabilistic
learned the strategy and games tend to Opponent-Model Search (PrOM
end in a draw. At a certain point in time,From the beginning of game-playing bySearch). PrOM Search uses an extended
the child will discover that if the oppo- computers (in the 1950s), severalopponent model that includes uncer-
nent uses the strategy of the four rules, inethods have been proposed that incotainty on the opponent. The uncertainty
can be exploited. The move sequence iporate knowledge of the opponent, buin the model allows it to be successful
the figure illustrates this clearly. none of these methods were ever appliedven with less strict knowledge of the
successfully. In 1993, two research
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Al

opponent than in the case of (pure)

Opponent-Model Search. x x x
The two search methods (OM Searct O O O

and PrOM Search) are further investi-
gated to find out to what extent and
under which conditions they are
successful. We mention two issues that
involve the risk of speculating on an
opponent’s strategy. The first issue is x x X O
that the opponent model used can b O
wrong (even at one point) — which may O
lead to bad predictions of the opponent’s x O x
moves. Bad predictions can lead to
wrong decisions and eventually to losing
a game. This means that much effortCross knows that Circle adheres to the strategy of the four rules.
must be put in obtaining a reliable oppo-
nent model. The second issue is that the
own evaluation of a game position carLines of Action, and Bao) and discov- of particular subgoals of both players
be wrong. This can include the overestiered that the methods can be successfidnd a new algorithm can be applied to
mation of a position that the opponentalbeit under severe prerequisites. Thenake use of common interests.
assesses correctly. In such a case, Olighest expectations come from PrOM
Search (and to a lesser extent PrOMearch, but the computational costs o t{?k .
. L . p://lwww.cs.unimaas.nl/~donkers/games/
Search) will be attracted to the overestithis method are rather expensive. L —
mated position, causing bad play, even if
the opponent model is correct. A condi-The next step is to apply the successfu Please contact:
tion, called admissibility, has beenmethods to games in which both players Jéroen Donkers, Universiteit
. . Maastricht, The Netherlands

defined that prevents the occurrence ofiave an opponent model, ie, they are Tel: +31 43 3863481
such attractor positions. aware of each other’s strategy. This g_mail: donkers@cs.unimaas.nl

might be a more realistic setting than the
We applied OM Search and PrOMasymmetrical OM search. Moreover, it
Search to several games (eg, Chesgnables the identification and utilisation

®)
@)

Ol IX O IX

X
®)

XXX X

X
O

KPR | X
O[O

Edutainment Game Design
for Mobile Digital Television

by Sonja Kangas

Scientists at VTT Information Technology have designed an educational game
for mobile television trial terminals IPAQ and Tablet-PC, in order to study ways
of providing more interactive content to future mobile television.

The ‘Mobile Television in 4G Networks’ The project was based on VTT studies ofve conducted technical tests, literary
(2001-2003) project was motivated bypersonalised interactive content forstudies and a field trial (81 users) in the
the increasing significance of mobility multiple media systems (IMU and IMU2 city of Tampere, Finland.
and cross media. The project concenprojects) and ‘edutainment’ (education +
trated on a model for associating digitalentertainment). We looked at howWe believe mobile television to be the
television and wireless data networks bypersonalised multimedia content couldfuture platform of choice, since televi-
combining broadcast digital television be delivered and offered to users througlsions and mobile phones are now found
programs (1>N) with more personalisedtelevision broadcasts. Because of theim over 90% of homes across Europe. In
content delivered through cellular anddata-processing capabilities, mobilitythe first phase we focused on a younger
local area networks (eg WLAN). and high screen resolution, we usedlemographic, because new technolog-
IPAQ (13 x 8.3 x 1.6cm) and Tablet-PCical services and applications tend to be
(27.5 x 21.3 x 2.2cm). During the projecttaken up first and most easily by youth.
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While we designed an educational
language game to be affiliated with
language tutorial on television, the find-
ings can also be applied to eLearning
interactive advertising, intelligent pack-
aging and hybrid media (printed commu
nication connected to digital media).

Our design problem was to meet tech
nical, usability, game design and peda
gogical needs. Entertaining applicationd
designed to accompany digital televisio
programs were found to be a focal point
based on our extensive study of mobilg
entertainment and digital television. Wej
studied the technical development o

create interactive content by them-
selves.

Language programs could carry out
social and interactive exercises using
add-on games.

Television quiz shows would enable
the real-time participation of players at
home, while animated series like
Moomin or Pokemon, from which
games and other spin-off products
have already been created, could
easily attach interactive games or the
collectable right to the television
programs.

We have also identified the importance
of smooth and continuous connection

different (mobile) digital television Figure 1: Mobile television terminals.
systems and have pointed out the possi- between the television program and add-
bilities inherent in using educational tional games there are pedagogical, teclen entertainment. The add-on game
entertainment to motivate users to learmical usability and game design aspectshould be developed side-by-side with
and to participate in a mobile situation.to cover. The player is immersed in thethe actual program in order for it to
The base of the project is a new digitalgame world as an active participant, buprovide the greatest benefit. It was
television multiplex offering 20 Mbit/s is simultaneously an external observer opointed out that social communication
bandwidth around Finland and a satellitehe educational content. In educationabetween users is an essential aspect of
connection for interactive added-valuegames, the content is embedded in thplay. Mobile digital television allows
services abroad. Common (televisiongame but is clearly separate from thausers to make use of broadcast, broad-
programs) and user-specific (educationajame world. In other words, the gameband, wireless and local area networks. In
multimedia) content would be linked
together and used in mobile ‘always on
always with’ situations.

Figure 2:
Screen shot from the game
‘At a Venture’.

Educational Entertainment -
The digital leisure games market is
culturally and economically significant.
Game interaction models are increas
ingly used to develop design methods i
areas where games have been used
gateways to content, eg education
advertising and information distribution
(utility games). Entertainment will be
used in new areas like intelligent pack- [ &5+
aging, where it is believed that enter-"
taining content will be amongst the firstworld can be imaginary, but the educathe future, mobile entertainment will be
content genres to be implemented. Alongional content must follow the defini- even more social, cooperative and inter-
with new market areas, entertainmentions specified in the relevant syllabus.active, anywhere, anytime and in a more
will become a general design method strongly peer-to-peer fashion. Media inte-
more than a separate content market.  Findings gration will shape the forms of both enter-

We have highlighted the following tainment services and terminals. Upward
In order to provide competitive and possibilities: trends include adaptability, pervasive
enthralling entertainment for emerginge School teachers can enrich classes, egpmputing, networking, versatile mobile
mobile generations, one has to under- creating animations and sending thenaccess and user-centred design.

stand what makes successful mobile
entertainment. In addition to studying
the trends of both mobile entertainment
and digital television in Europe and
comparing community and gaminge
possibilities on the Internet, we consid-
ered personalisation, localisation and
pervasive computing schemas. In educa-

to a television program. Location- ke

based services would offer even widel hittp://www. vt fi/tte/mobty
possibilities for creating local user noww.vtt fifimu/
innovations.

Television broadcasters could create Please contact:
opportunities for young people to SoniaKangas, VIT

articipate in youth programs and Tel: +258 9 456 6052
P P y prog E-mail: Sonja.Kangas@uvtt.fi
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Introducing Discrete Simulation into Games

by Inmaculada Garcia, Ramén Molla and Emilio Camahort

Computer games have traditionally followed a scheme of continuous simulation,
coupling the rendering phase with the simulation phase. Using a discrete event
simulator as a game kernel allows pure discrete simulations, pure continuous
simulations and mixed simulations. Discrete simulators support rendering and
simulation phase independence while still maintaining the game structure and
functionality, changing only the event management. This allows us either to
execute the video game in less powerful computers or to improve the game quality.

Most of the computer-game source codeomputer power, world complexity, Any video game created using Fly3D
currently available corresponds to non-other active tasks in system or curreniay be translated to use DFly3D. This
commercial, low-quality, free games. simulation and rendering load. Secondlyrequires changing videogame objects
They lack internal organisation, employthe object priority for simulation and like avatars, characters or weapons. The
rudimentary simulation techniques andevents execution order depends on theemaining objects are static and do not
are not representative of the current levebbject’s situation in the scene, which cameed to be translated. Only the simula-
of technology. Only a few commercial produce erroneous simulations. Thirdly,tion modelling must be changed. Object
computer games have their source codghe simulation events are artificially behaviour and object interaction with
published (eg DOOM, QUAKE, Serious synchronised, meaning they are nobther objects must be modelled by
Sam). executed in the very moment theymessage passing.

happen. Lastly, each new simulation
There also exist video-game kernelcycle requires the entire world to beDFly3D Rendering Process
toolkits such as 3D GameStudio, Crystatendered, although many frames willDFly3D allows the simulation and
Space, Genesis 3D, The Nebula Devicaever be shown on the screen. Up to 70%endering processes to run indepen-
and so on, but these are mainly renderingendering power may be wasted ordently. The rendering process now

kernels and follow the same continuouscurrent technology. generates only as many renders as screen
simulation scheme. A continuous refreshes, thus avoiding rendering
coupled simulation model has manyA Discrete Simulation frames that are never shown on the
disadvantages. Firstly, all objects in theVideo-Game-Kernel screen. It also adapts the number of

scene are simulated and rendered evebur goal is to modify a video-game renderings to the system load, assuring
though many objects will never generatecontinuous kernel to make it discrete,quality of service (minimum number of
events. The number of simulation stepsvhile decoupling the simulation and renderings per screen refresh).

is the same for all objects. Consequentlyrendering phases. To achieve that goal

fast objects are insufficiently simulated(see Figure 1) we have adapted th®iscrete decoupled systems can avoid
while slow objects are over-simulated.discrete event simulator (DESK) to workunnecessary renderings in systems with
This is not controlled by the programmeras a video-game kernel (this new kernelow computer power (simulation time
and depends on variables that can change called GDESK), and integratedand render time is larger than the refresh

during the game, including available GDESK into Fly3D SDK. interval). The render object can decide to
‘\ o1y - O Ed
o e

Mo

Fiy2l Kain Loop DFA0 Main Loop

Figure 1: DFly3D and Fly3D main loops Figure 2: Videogame execution.
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generate a render event in a refreskising the DFly3D kernel, the video- accuracy, to increase realism etc. Every
interval if it knows that there is a possi-game time is not completely shared byobject can be sampled at its own inde-
bility that the frame will be shown on the rendering and simulation. Hence, thependent rate, thus distributing computer
screen. Alternatively, it can decide to putDFly3D kernel allows the SRR to be power accurately. This means the kernel
off the render until the next refreshtuned while the system is not collapsedmay be used in very low-power

interval and continue simulating. The frame generation ratio may be fixednachines such as PDAs or mobile

to any value under SRR ensuring nghones. It uses a very small amount of
Results flicker effect. memory, while reducing the event over-
Our results show that when using the head to lower than 0.05%.

Fly3D kernel, an increase in the simula-The time spent rendering a frame :
tion load produces a decrease in thelepends directly on the complexity of -
rendering process, causing the gam#he scene. Our experiments show that th
screen refresh rate (SRR) to decrease asndering time in DFly3D is lower than Please contact:

well. Similarly, an increase in the that in Fly3D. DFly3D avoids unneces- Inmaculada Garcia, Ramén Molla, Emilio
rendering load produces a decrease in tteary renderings, and then delivers the gs;‘l‘r?/hsoggggﬁ\:”'ca' University of Valencia,
simulation time. computing power thereby freed up to Tel: +34 96 3877007 ext 73573

O_the_r tas_kS: or uses it to_ i_mprove ar_tiﬂ' E-mail: {ingarcia, rmolla, ecamahort}@dsic.upv.es
cial intelligence and collision detection

http //WWW sig.upv.es/

Adversarial Constraint Satisfaction
by Game tree Search

by James Little and Ken Brown

How players taking part in specially configured games can solve real-world
optimisation problems.

Many decision problems can beEach committee has possible meetingVithin the context of one particular
modelled as adversarial constraint satisimes, and each room on campus hagame scenario, for (i) we propose
faction (CS), which allows us to integratelimited availability. Researchers want toconfigurations of the constraint-based
methods from Al game playing into cluster meetings together, to leave morsearcher for play against known oppo-
traditional CS backtracking search. Intime for research. Administrators want tonents. For (ii) we show how to configure
particular, by using the idea of oppo-minimise travel time, preferring to locate both players to achieve desired results.
nents, we can model both collaborativehe meetings close to the administration
problem solving, where intelligent partic- block. How should the University What is the Game
ipants with different agendas must workproduce a schedule? The approacfihe game starts with a set of variables
together to solve a problem, and multi-considered in this paper would appointeach with a domain of possible values.
criteria optimisation, where one decisiontwo agents, one for each interest groupRlayers take turns to choose a variable
maker must balance different objectivesand have them take turns choosingnd assign a value to it. All the variables
To date in our research we have focusetboms and times for individual meetings,must be assigned values, consistent with
on the case where two opponents taka the hope that the interplay betweerthe constraints, for the game to termi-
turns to instantiate constrained variablestheir choices would produce a fair settlenate. The rules of the game are repre-
each trying to direct the solution towardsment. The agents would clearly bringsented by the constraints on the vari-
their own objective. We represent thetheir own objectives to the problem. If ables, which prevent certain combina-
process as game-tree search and astlae university prefers a particulartions of variable/values being chosen as
consequence, we develop variable andalance, it could appoint agents withthe game proceeds. Each player has their
value ordering heuristics based on gamappropriate negotiating skills. own objective, reflected in their strate-
playing strategies. We have evaluated the gies for assigning values to variables.
performance of these algorithms onOur research ultimately has two mainThe different objectives considered are
general-sum graph colouring games, foobjectives: (i) to provide assistance forof two types: (1) maximise the number
both multi-participant and multi-criteria self-motivated decision makers inof nodes coloured with a specific colour;
optimisation. possibly adversarial situations, and (ii) toand (2) maximise the sum of weights,
provide a convenient framework for where each node has a unary function
As a motivating example, consider plan-modelling and solving multi-criteria mapping colours to integer weights.
ning university committee meetings.constrained optimisation problems.
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A position in the game correspond| -, . _ _ I I objective does relative to the
to some of the variables assigne e e other. The experiments are run on
values consistent with the 9r jinnzuhanss = 1 | 50 different graph colouring
constraints. As a game, we coul| || Balance Line ——— | | games all of 16 nodes and the
expect it to terminate without results are averaged across them.
necessarily assigning all variable| 7oy g
with values and still be able tg About the Research
calculate a payoff for each player °f T 1 The research has been carried out
Therefore we need to modify theg | L |/ | at the Cork Constraint
game to include backtracking an Computation Centre
allow players to collaborate in| 4r f-'++ 1 (www.4c.ucc.ie) which is funded
allowing another move to be sl | by the Science Foundation
chosen. At a terminal position Ireland (www.sfi.ie). The
each player calculates their payol 2| % § centre’s focus is on making
indicating how well they have Constraint Technology more
satisfied their objectives. How thg 'T 1 accessible and easier to use,
player plays the game has a bearir . L L L L predominantly using techniques
on these eventual payoffs. 4 ¢ 1+ 2 & 4 5 & 7 & ¢ 10| from Artificial Intelligence. This
variety of strategies have bee research has been carried out for
investigated for the players to useresults for one game, Red versus Blue. 9 months and has resulted in a
based on the well-known Minimax published workshop paper at
algorithm. has achieved a particular score. For th€P03 and a submission to ECAIO4. We
multi-criteria problems, we ask how are now seeking funding to investigate
Experiments & Results should we configure the two players (e)this approach further and would like to

For the multi-participant games, we askio achieve a result close to being Paretéorm relationships with other research
and answer four questions: what strategpptimal, or (f) to bias or balance thegroups, especially in the areas of Game
should | play if (a) | want to beat my performance? Theory and Agents.
opponent’s score in individual games;
. s Please contact:

(b) I want to achieve, on average, arhe figure shows the results of one gam .

) ) . . . . ames Little or Ken Brown,
higher score than my opponent; (c) Iw_|th a variety of different playing strate- yniversity College Cork, Ireland
want to get as close to my optimal scorgyies. The results are measured with Tel: +353 21 4255410
as possible; and (d) | want to maximiserespect to the Pareto frontier and & E-mail: jlittle@4c.ucc.ie, kbrown@4c.ucc.ie
my own score given that my opponentbalance line, indicating how well each

Interactive Storytelling:
the Rise of a New Game Genre?

by Marc Cavazza

The development of computer games involves sophisticated programming
techniques but has long been characterised by a marked preference for empirical
solutions, when it came to supporting gameplay. This is best exemplified by
considering the Artificial Intelligence (Al) problems most games’ genres are faced
with.

In the early days of game developmentdevelopment of new genres and newnteraction. Films tell great stories,
‘Al’ referred to all behavioural aspects, interaction modalities will largely whose pace and suspense have been
rather than to the techniques known talepend on Al techniques. carefully authored; but it is impossible
the academic world. This situation has for the spectator to have any influence on
evolved rapidly over the past few yearsinteractive Storytelling is probably the the action. On the other hand, some
Several Al techniques are now usedest illustration of an Al concept thatcomputer games are highly interactive,
routinely in computer games. In addi-would open the way for new gamesand see much of the action being driven
tion, more people embrace the idea thagenre. The idea behind interactive storyby the user. However, they lack the
the future of gaming, in particular thetelling is to reconcile narrativity with ability to organise their progression
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according to the narrative elements spec
tators have learned to recognise ang.
enjoy.

o
e

The technical solution to this problem| -
consists in generating the story in reals—s SEis 1 m
time, which makes possible to propagat¢ B .

the consequences of user interactio Y B " -
while retaining the overall logic of a [ i
baseline plot. Because at the mos
abstract level a story can be described @
a sequence of actions, it will come as nC ¥+
surprise that Planning is the main Al |
technique supporting Interactive
Storytelling systems.

An interactive story presents itself as &
real-time 3D animation featuring
autonomous characters (see Figure
However, unlike with a traditional
animation, the user is allowed to inter-The Interactive Storytelling System in Action.
vene in the story and modify its course.

Our group has been involved inbe contrasted by other characters whici5%. However, this early stage is only
Interactive Storytelling research for thecompete for the same resources (eg fatevoted to developing a basic tech-
past four years and has developed aather characters’ attention, etc). Actionnology that would support experiments
approach known as character-basethilure produces situations that can beand the identification of aesthetic prob-
interactive storytelling. In this approach,dramatised, while at the same time theyems.
the baseline story is decomposed intarive the story to a different path. The
roles for each character. These roles aneser can interfere with the action eithernteractive Storytelling, as a long-term
formalised as Hierarchical Taskby physical intervention (eg removing endeavour, is largely present in popular
Networks (HTN), which are powered by certain objects from the set) or by talkingculture as being the future of entertain-
a simplified HTN planning system. To to the characters. Using speech recognment, for instance through the Sci-Fi
turn a story into a narrative, the sequenc#on, the spectator can formulate advicevision of the Holodeck™. Although the
of actions has to be properly staged: eactr information that will alter the charac- development of new media is always
terminal action executed by the planneters’ intentions or even the relationshipdifficult to anticipate, the re-introduction
actually controls a real-time animation.between characters. of narrative and high-level interaction in
gaming has a significant potential to
We have developed our system on top dRecently, we have explored scalabilitydevelop next-generation entertainment
a commercial game engine, Unrealssues in Interactive Storytelling, which technologies. This could even extend the
Tournament 2003™, which providesconstitute a major limitation to the devel-population of gamers across gender and
sophisticated visualisation as well as ampment of Interactive Storytelling into a age barriers.
excellent development environment.  usable technology. We have investigated
the impact on the HTN size and on the gnk:. o
. n-line publications:
We have developed several Interactivenumber of characters on the overall Ston - /jwheelie.tees.ac.uk/users/f.charles/
Storytelling prototypes, most of them complexity, by measuring the number of publications/publications.htm
inspired from the 'sitcom' genre. Thesituations generated, as well as the tote
rationale being that, besides altering thaarrative duration. At this stage, the Please contact:
story ending, the generation of situationsystem can operate in real-time a cast ¢ 'l\J/'a.rC Cavazza
) . A ) niversity of Teesside, UK
is an important validation for a researchup to eight characters and generati g i m o cavazza@tees.ac.uk
prototype. In these systems, we definestories up to six minutes long. This
several characters each having a specifimeasure of technical robustness does not
role. In our latest system one characteincorporate any judgement of the artistic
wants to organise a party, so the HTNquality of the narrative so generated.
corresponding to that role comprisesThis is why, at the current stage of this
various sub-tasks, such as finding theesearch, the average proportion of
venue, inviting friends, finding drinks 'interesting’ stories (as could be rated by
and food, etc. Her actions can howeven spectator) probably does not exceed
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NetAttack — First Steps
towards Pervasive Gaming

by Irma Lindt and Wolfgang Broll

While console and desktop-based computer games are becoming ubiquitous in
our everyday lives, computer games that sense their physical environment are
still quite rare. Most current computer games tie their players to a single room,
preventing them from the outdoor experience offered, for example, by many
children’s games. A sensible way of integrating computer games into our physical
environment is to use Augmented Reality (AR) technology. Augmented Reality
enhances our physical world with synthetic objects, transforming our physical
world into a pervasive game experience.

The first graphical computer game — aof new computer games often goes handutdoor player. The indoor player sits in
simulation of noughts and crosses calledn hand with the development of front of a desktop computer and supports
Tic-Tac-Toe - was written by A.S. computer technology. As a logical consethe outdoor player with valuable infor-
Douglas in 1952. Based on the limitedquence, computer games will also followmation, such as where to find hidden
capabilities of early computers, the usethe latest trend of pervasive computingitems, how to delay or disadvantage
interface of Tic-Tac-Toe was quite competing teams and what to do next to
simple: the CRT display had a resolutionThere are already numerous games thatin the game (Figure 2). The outdoor
of 35x16 pixels and the player placed higun on mobile devices such as cellulaplayer, equipped with a backpack full of
nought or cross using a mechanical telephones or handhelds, but only a few otechnology, rushes around a predefined
phone dialer. these can sense their physical environgame field trying to collect items. The
ment. NetAttack is a new type of game time is limited and ensures the
Since then, desktop- and console-baseiddoor/outdoor Augmented Reality gamegame is fast-paced.
games have developed into sophisticatethat makes the actual physical environ-
3D environments, and can respond tanent an inherent part of the game itselfThe goal of the game is to destroy the
user input in real time. The have become central database of a big (virtual) corpo-
a huge market and a driving force of theThe game experience depends omation. In order to achieve this goal,
computer industry, and the developmentvhether you choose to be an indoor or ateams must compete for items that will
finally allow them to compose a
secret password, thereby
B! ¥ oA ISl enabling them to destroy the

.Ii Fr'?f:\.' fet = ol
Ei.'.'.."l;-l'ii'. - L - . | database. Actions and moves
; depend on individual position,
the competing teams and

communication within a team.

Implementation

We have implemented
NetAttack based on our AR
framework wusing laptop
computers and personal
displays. Outdoor players are
equipped with GPS receivers,
inertial trackers and video
cameras to determine their posi-
tions and orientations.
Computer-vision tracking is
used to refine the GPS-tracking
data. Data from various sensors
are merged using sensor fusion
to obtain the necessary preci-
sion. Head-sets support
. . communication between the
Figure 1: Outdoor player looking for a virtual game item. players of each team.
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Figure 2: Indoor and one indoor player. The hidden 3D
player with a map items are distributed over the campus
of the game area (Figure 1). Currently the outdoor experi-
and an overview of ence is limited to a designated area on
the collected game the campus that provides sufficient wire-
items. A yellow dot less network coverage. On several occa-
within the map sions during the year, the game will also
indicates the be made available to the public.

current position of

the outdoor player. Future Work

We plan to continue developing and
improving the current version of the
game, providing easier and more
powerful configurations and authoring
possibilities, and extending the actual
playing area. In addition to wider
WLAN coverage, a version based on
NetAttack is implemented as a distributedevel, variables such as the game areanobile phones (GPRS or UMTS) is
application. The various componentsnumber and position of the game itemsanticipated. Other extensions are the use
communicate via events and a TCP/IPand the playing time may be defined. of alternative input and display devices,
based high-level protocol. A central including but not limited to PDAs.
component guarantees consistency anBxperiments

allows the configuration of the game.Initial experiments with volunteers
Before starting to play the game, the(students and researchers from our insti
outdoor game area must be modelled andite) have been conducted on oulPlease contact:

the game levels configured. The configu-campus. In our current set-up, two team: Irma Lindt, Fraunhofer FIT

ration is done with XML. For each gamecompete, each consisting of one outdog "€l +49 2241 14 2206
E-mail: irma.lindt@fit.fraunhofer.de

Link:
http://www.fit.fraunhofer.de/projects/netattack

Sequencing Animations Intelligently

by Stéphane Assadourian

One of the main problems to tackle for Artificial Intelligence (Al) in 3D first person
shooters/sneakers is that non-player characters (NPCs) are constantly taking
actions. These creatures should show flexibility and consistency in their general
activity, and the ability to react to decisions based on the changing environment.
Whenever a change of action is required, it causes a change of animation and
therefore the possibility of a failure to achieve a believable behaviour.

We will take the common example of abecomes the next one. Transitions shouldur actions terminate, particularly those
patrolling NPC that can go into a sittingbe used when the animation we want tédangerous’ ones, for instance pouring
idle state. Developers simply rely onplay is so important that we will blend it wine into a glass. Table 2 shows the
motion blending to handle transitions. Theinto the current one, not even finishing it.three layers used to describe the actions
purpose here is to understand why, wher@ransitions mark a clear opposition to theof the creatures.

blending fails, sequencing works well.  concept of terminating an action, which
is exactly what a sequencer does. It takegou must know all the actions the crea-
Transition versus Sequence several animations and plays them fronture can perform and how to play the

Most systems rely solely on motionbeginning to end. Blending andanimations (eg once, looped). They must
blending, which establishes a smoottsequencing are two different methodsot be too long because you are going to
transition between two animations. It is avhich should work together as theyde-synchronize decision and action by
black box and there is no need to knowencompass all the game needs and botétting every action terminate.

the starting or the ending animation.add realism to it (see Table 1).

Motion blending provides a transition Delaying the most current behaviour has
between two not so different animationsBehaviour Execution a price, and you would end up
(eg dying while jumping). The idea is to There is often a natural sequence o€ompletely de-synchronized if your
change the current animation so that iactions in real life. Indeed, we let most ofanimations were too long. Cutting an
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action down to smaller
(start/loop/end) allows flexibility.

ones

Al System Layout
The sequencer interfaces the behaviour
(decision) layer and the animation

SPECIAL THEME: Games Technology

(action) layer. The layout of our Al
system is shown in Figure 1.

There are two main advantages to

adopting such a layout:

* behaviour code can be kept as simple
as it should be thanks to the sequencer

Motion blending deals with...
Transitions
Reactions

Do not allow termination, play when requested

Sequencing deals with...
Sequences

Actions (behavior-driven)
Make sure action terminates.

Table 1: Conceptual differences between blending and sequencing.

Design Al language
language

Sit idle_sit (loop), idle_stand (loop),

Idle half_turn (once), sit2stand (once),

Half Turn stand2sit (once)

Walk start_walk (once) loop_walk (loop)

Run end_walk (once) start_run (once)
loop_run (loop) end_run (once)

Orientate same as walk, run

Behavior layer Sequencer layer

Animation language

idle_sit.anm,
idle_stand.anm
turn180.anm,
sit2stand.anm,
stand2sit.anm
start_walk.anm,
loop_walk.anm,
end_walk.anm
start_run.anm
loop_run.anm, end_run.anm
no extra work.

Animation layer

Table 2: Three different languages and layers describe the actions of the creature.

Before
Current Behavior Idle
1% Token idle_sit (loop)
2™ Token
3" Token
4" Token
5" Token

After Actions
Patrol
idle_sit (once) Sit Idle
sit2stand (once) Stand up
walk_start (once) Start walking
walk_cycle (loop) Orientate

walk_cycle (loop) Move forward

Table 3: Contents of the stack before and after a switch of behaviour, from

idle to patrol.

aiMIND

Spatial Entity
Chooses behavior code

Position ) Gets behavior actions
orientation Asks sequencer to create
appropriate tokens

local matrix

void think();

Behavior layer

< Contains behavior code
o Sequencer layer
< Creates tokens' sequence
Plays tokens

Updates movement
Updates stack of tokens

v

Animation layer

Plays animations

The artificial ilntelligence system.
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e it is easy to create the logic of transi-
tion.

The behaviour asks the mind for high-
level actions. The mind then asks the
sequencer to assess the current one. The
sequencer breaks this action into tokens
and then asks the animation layer to play
the sequence it has come up with, until it
ends.

De-synchronize Decision and Action
By allowing your creature to terminate
the current action of behaviour A when
behaviour B tells it to do something else,
we are de-synchronizing decision and
action.

In our example, the creature sits in idle
state and suddenly decides it needs to
move to a patrol point. Table 3 shows the
contents of the sequencer when a
behaviour switch occurs.

The animation system is playing an
idle_sit animation, which is looped. The
behaviour suddenly wants a movement
action to be performed. As the sequencer
receives the order, it finishes playing
idle_sit, then inserts a sit to stand anima-
tion immediately after it. Such a sit to
stand transition done purely by blending
would clearly look strange.

Conclusion

The algorithm has only been briefly
presented but has been implemented and
a demo is available. It complements
motion blending, which can produce
poor results when used alone, mainly
because it should be used in all the cases
where the behaviour must not drive, but
certainly not when the behaviour is
executing as designed.

Playing animations with fluidity is one
very important key to believable Al, and
sequencing them is an invaluable addi-
tion.

Link:
http://www.warthog.co.uk

Please contact:

Stéphane Assadourian

Warthog Games Ltd., UK

Email: stephane.assadourian@warthog.co.uk
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gViz Project -
Visualization Middleware for Grid Users

by Julian Gallop

gViz is one of the projects supported by the UK e-science programme. It aims to
investigate the additional requirements to exploit visualization facilities on behalf
of Grid users and sets out to provide visualization middleware to support this.

gViz began in August 2002 and wascomputations, which may start and finishdata. This is an opportunity to set up
introduced in the article ‘Visualization during a single session, or long runningmechanisms to enable visualization and
Middleware for e-science — a newcomputations, which implies that thedata analysis systems to access the wide
project in the UK e-science programme'visualization session will need torange of data already available, ideally
in ERCIM News issue 51. connect to and disconnect from anwithout substantial change to those
already running computation. systems.
Grid-Enabling Existing
Visualization Systems
One strand in the project, being carriedletail in [Wood03].
out by the University of Leeds, aims to of processing elements, possibly with
build on an existing visualization Use of XML for Visualization different data analysis systems and
system, enabling users to make effectivé\nother strand of the project aims to usgossibly in different locations on the
use of the Grid’s computational XML to support visualization and data Grid, according to the best use of
resources. Initially this is being doneanalysis. resources. The figure illustrates this.
using the Iris Explorer dataflow visual- For more detail of some of the ideas on
ization (from NAG). One aspect of this is to support theusing XML in the gViz project, see
transfer and reuse of a visualizationNDuce2002].
The first stage predated the gViz andapplication. A language SKML has been
demonstrated how Iris Explorer could bedesigned to describe the module invocaApplications
used to wrap calls to the Globus librarytions and data flows. This graph-basedVithin the project, certain applications

will be used as testbeds and these include
Data New Data
source 1 data source 2

This gViz strand is described in moreOne result of these developments is that
a visualization session could use a chain

S (in computational biology) and climate
prediction.

Partners

pollution monitoring, heart modelling

BJ

tz

visualization & control

A possible processing chain.

The academic partners are University of
Leeds (lead partner), University of
Oxford, Oxford Brookes University and
CCLRC Rutherford Appleton
Laboratory. Industrial partners are IBM
UK, NAG Ltd. and Streamline
Computing.

Links:
[Duce2002]:

The second stage built on that andanguage can be mapped to thepy/ewic.bes.org/conferences/2002/
allowed the user to employ Iris command language of particular visual- euroweb/session3/paperl.htm
Explorer’s dataflow mechanisms to allo-ization systems. This has been tested < 042003

cate modules to appropriate Gridfar with Iris Explorer.
resources, allowing a better user interinteractive graph editor has been writter AHMCD/pdf/030.pdf

face and better performance.

language.

A further stage designed a Grid-based

computational steering library which XML is also an appropriate tool for

In addition, an http://www.nesc.ac.uk/events/ahm2003/

to support manipulation of the SKML Project website:

http://www.visualization.leeds.ac.uk/gViz/

Please contact:
Julian Gallop, CCLRC RAL

allows a wider range of applications todescribing data about data. Increasingly 1o +44 1235 445569
access the Grid through Iris Explorer. Inmanagers of significant data holdings ar¢ E-mail: Julian.Gallop@rl.ac.uk
addition it allows a visualization sessionusing XML as a descriptive mechanism.

to support the steering of short runninglt can also be used to describe legacy
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Virtual Prints: A Novel Interaction Concept
for Virtual Environments

by Dimitris Grammenos, Alexandros Mourouzis
and Constantine Stephanidis

Virtual Prints (ViPs) are an intuitive interaction concept for supporting orientation,
navigation and wayfinding, as well as a number of additional functions in Virtual
Environments. In the context of the ‘VIEW of the Future’ Project, a prototype
software mechanism instantiating the concept was implemented and
systematically evaluated by both experts and end-users. As a result, the utility
of the concept and the usability of the software implementation were validated
and improved.

In the real world, every living organism leaving your children alone for the with an object occurs, the user’s Virtual
is constantly leaving traces of its exis-weekend and you may instantly realisé=ingerprints  (FingerViPs) are
tence through its interaction with thethat a wild party took place while you ‘imprinted’ on it. Both FootViPs and
physical environment. Deer leave theirwere away. Walk into a virtual chat roomFingerViPs can be time-sensitive and
spoor on the soft forest soil, dolphinsseconds after a meeting of two hundrediradually fade as real or virtual time
carve foam traces on the surface of thpeople has finished and it will appeargoes by. Virtual Fossils (FossilViPs) are
sea, flies leave annoying black spots omxactly as if no-one had ever been therspecial marks that, upon user request,

windows and young children put their before. can be permanently left on the environ-
handprints on freshly painted house ment, or on any object, and which can be
walls. In this context, we have proposed theconsidered as a kind of ‘personal’ land-

concept of Virtual Prints (ViPs) as the mark.
In contrast to real environments, Virtualinteractive digital analogue of the traces
Environments (VEs) do not allow their that people leave behind in real life. TheViPs can support orientation, navigation
‘inhabitants’ to leave any trace behindbasic idea is that as a user moves througdnd wayfinding in VEs, but can also be
and suffer from an ‘extreme cleanness VE, Virtual Footprints (FootViPs) are used for other purposes, including
syndrome’. Walk into your house afterleft behind, and every time interactionlocating other participants in multi-user
environments, finding places where
the user or somebody else has been
before, supporting social naviga-
tion, training and creating tutorial
sessions, developing virtual tours
and visualising and tracking the
path of users or moving objects.
Furthermore, the user-tracking and
visualisation mechanism can be
employed to support user-based
evaluation of VEs (eg path analysis,
Figure 1: Accessing information related Figure 2: Interacting with a Virtual Footprint. replaying user actions, providing
to a Virtual Footprint. statistics related to distance trav-
elled or least/most visited areas,
finding neglected or underused
interactive elements, etc).

A particular advantage of ViPs is

that they can be used in any VE in
combination with any other existing

navigation support approach, since
they do not require any alterations
of the virtual space and are not
attached to a specific input interface

Figure 3: The virtual world (as seen from Figure 4: Interacting with Virtual Fingerprints metaphor or device. Furthermore,
above) augmented with the visualisation (on the red ball). the fact that ViPs have a real-life
of user paths. analogue with which humans are
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very familiar renders them intuitive and software’s usability and on the otherusability of VEs. The next step is to
potentially easy to use. hand to further study the concept infurther develop the envisaged software

terms of intuitiveness and required ormechanism, integrate it into existing VE
In the context of the '"VIEW of the potential functionality. In general, the systems in diverse application domains
Future’ project (IST-2000-26089), findings of these studies reinforced theand assess its impact on the usability of
funded by the European Commission irhypothesis that ViPs are an intuitive andsuch environments. Since the ViPs
the framework of the Information powerful concept. Moreover, the relatedconcept is also directly applicable to
Society Technologies (IST) Program,software instantiation has proved to beAugmented Reality, experiments using
part of the envisaged ViPs mechanismhandy and easy to both learn and use aglae relevant technology are also planned.
was implemented and integrated in &ool for navigation, wayfinding and

. . Please contact:

protptype VE. Several evaluat|0r_1 annotation. Constantine Stephanidis, FORTH — ICS
sessions have been conducted employing Tel: +30 2810 391 741
various methods (expert-based reviewln conclusion, the studies provide stron¢ E-mail: cs@ics.forth.gr
cooperative evaluation, user-basedvidence that a fully functional ViPs
studies), on the one hand to assess theechanism can significantly increase the

OpenMASK:
an Open-Source Middleware for Virtual Reality

by Bruno Arnaldi and Stéphane Donikian

OpenMASK is a platform for the development and execution of modular
applications in the fields of animation, simulation and virtual reality.

The modelling of an interactive applica-The main features provided bye automatically distribute computations
tion with several dynamic entities thatOpenMASK are its ability to: on a network of workstations
evolve in complex virtual environments e interact with a virtual environment  show results in an immersive environ-
requires communication between using various devices (sensors, data ment (Reality Center, Workbench etc)
different models. These can include gloves, haptic devices etc) in alocal or or on a standard display by using a
environment models, mechanical distant 3D cooperation (collaborative visualisation module based on
models, motion control models, work) Performer (Sgi) or OpenSG
behavioural models, interaction modelsy integrate different computation (Fraunhofer Institute).
sensor models, geometric models and modules (mechanical simulators,
scenarios. human motion, behavioural modelsOne of the main objectives of
etc) using high-level abstractions OpenMASK (Modular Animation and
Simulation Kit, and Multi-threaded
Animation and Simulation Kernel) is to
|:| T T provide a common run-time and concep-

rﬂ i tion framework for the creation of virtual
Irforumed = f/ - ... \ reality applications. In OpenMASK, the
Eulnman prave] |e] [ o n s ' unit of modularity is the simulated
il el Sl o
i

object, which can implement any
preceding models and could be the result

T e i of code generation provided by a dedi-
e el cated tool (see Figure 1).
Scenario T ) T
Fel 2 T o : OpenMASK Kernel
J |P"'"'|""'"“ “""“""| |""'""‘"}'“— - Objects can communicate by simultane-

i ously using data-flow and asynchronous
mechanisms. Object activation can be
performed by the kernel of the platform

11 erle penernrinm

on a regular basis (giving the object a

SLullrG UPTE MEM ! 9 (giving Jec
simulation frequency), on a reactive
basis (when the object receives events),

Figure 1: Architecture of an application including several autonomous characters. or by a combination of the two. The

ERCIM News No. 57, April 2004 55



R&D AND TECHNOLOGY TRANSFER

Figure 2: Awareness example, sense the weight of a virtual
of constrained object in their hands and cooperate in its
interactions, and manipulation even if they are hundreds
shared interaction of kilometres apart.
upon a car mock-up.
Current Projects
Involving OpenMASK
OpenMASK is well suited for the devel-
opment of virtual reality applications. It
is currently in use in several research
projects with academic and industrial
partners such as Bayesian learning of
virtual humans (ROBEA project with E-
MOTION and EVASION INRIA
Grenoble Research Teams), distant
same framework can therefore be used ition and interaction of different physical cooperation in distributed virtual envi-
a natural way for reactive as well assimulation engines and force-feedbackonments (with Renault in the Perf-RV
proactive objects. devices for cooperative virtual reality National Research Network on Virtual
applications. Thanks to three softwareReality), crowd simulation including
Building an OpenMASK application components, one can simply and effecthousands of pedestrians (with AREP
consists of composing simulated objectsively integrate various physical simula-and SNCF) and virtual training (with
by organising them all in a simulationtors such that they can coexist in theGIAT Industry).
tree. The main advantages of thissame virtual world. A number of simula-
approach are the component reusabilityors have already been successfully inte©OpenMASK is available under an open-
between applications and the automatigrated, including CONTACT Tolkit source license and currently operates on
generation of modules produced by dedi{Inria 13D team), ODE (Open Dynamics Linux and Unix systems (production of
cated tools. Once the application hagngine) and DYNAMO (Eindhoven Windows and MAC OS X versions is in
been built, the last step before achievindJniversity). This feature is vital if one is progress).
any result is to choose the run-timeto to take advantage of the specificitiee :
kernel to be used. Indeed, the conceptualf each simulator. We have also demon
framework presented here is a solidstrated the integration of various haptic
foundation for many different run-time devices such as the Virtuose 6D from th¢ please contact:
constraints, as it has been designed tBlaption Company and the Spidar Bruno Arnaldi, IRISA/INRIA Rennes
enable both offline and online simula-(Tokyo University). Tel:+33 2 99 84 72 61
. . . E-mail: arnaldi@irisa.fr
tion, and multi-threaded execution.
OpenMASK comes with multi-site (for Since a number of users are able to phys-
distributed applications, eg distributedically interact on local or distant sites
virtual reality, distributed simulation) inside the same virtual world, they can,
and/or multi-threaded (for parallel
computations) kernels.

http /Iwww.openmask.org

Collaborative Work

Generic adapters are provided to mak
simulated objects interactive and to
allow them to communicate in a generic
way with interaction tools.
Collaborations between distant users
within 3D virtual environments are [
possible thanks to the OpenMASK
distribution capabilities, which allow
simulated objects to be distributedfor
among several processes. Thus several

users can share simultaneous interac-

tions with the same interactive object.

Figure 3: Direct immersive
manipulation with the haptic device
Virtuose 6D and multi-user
manipulation on laptops.

OpenMASK-¢ :

Physical Cooperative Experience
OpenMASK+ is a new contribution to
OpenMASK, and concerns the integra-
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GeneSyS: Monitoring and Management

of Distributed Systems

by Balazs E. Pataki and Laszl6 Kovacs

Application development is moving from monolithic systems towards distributed
architectures based on middleware technologies (eg GRID). This kind of application
requires a sophisticated monitoring framework that provides information on all
levels from the hardware over the network up to the application level. The goals
of the EU Information Society Technologies 'GeneSyS' project are the specification,
development and standardisation of an open, standards-based, open-source

monitoring and management framework.

GeneSysS (Generic System Supervisiony
commenced in March 2002 with the
goal of specifying and developing a
new system-monitoring and manage-
ment middleware for distributed ¢

systems and applications. Besides spec-

ification and development, the project
intends to help GeneSyS becom=

the inter-agent protocols are often nowisualisation application and the
open standards-based and use acommunication bus. GeneSyS has the
encoding scheme which depends offiollowing building blocks:

the operating system » Supervised Entitythe resource (hard-
most existing supervision solutions ware, network, software) that is super-
target a specific domain of monitoring, vised by GeneSyS. It can be a
such as network monitoring or Monitored Entity resource, which

a standard or recommendatio
for system supervision based o
Web Services technologies.

The need for such a framewor
arises from the fact that
distributed applications are
gaining an increasingly wide
acceptance. Driven by globa
players, the introduction of Wel
Services has pushed interest i
distributed applications further,
In order to reflect the require-
ments of different areas within
the architecture, the GeneSy
consortium consists of academi
and industrial partners from 8
number of domains. The partner
are EADS Space Transportatio
(France), RUS/HLRS (Germany)
NAVUS GmbH (Germany) and

Monitored
Entity |||

vreman Frarnonl
Mgenl Supzrviaur

Suprrvisar

provides information about its
internal status, or a Controlled
Entity, which provides a

command interface enabling its
internal state to be manipulated.

» Delegate Agenthe component
that is able to produce moni-
toring data for a given
Monitored Entity, as well as
controlling the Controlled
Entity resource with commands
coming from the Supervisor
Agents.

e Supervisor Agentthis compo-
nent is able to consume moni-
toring data coming from a
Delegate and is also used for
sending control commands to
the Delegate agent to affect (eg
restart, reconfigure) the
Supervised Entity. A typical
human-managed Supervisor

ERCIM member SZTAKI Figure 1: Components of the GeneSyS Architecture. combines both monitoring and

(Hungary).

Drawbacks of Existing

Monitoring Systems

The major drawbacks of most supervi-
sion tools are their closed and propri-
etary nature and their limited view of a

specific domain of monitoring as a

network. The main problems can be
summarised as follows:

* the application programming inter-

control functionality and inter-
faces with a human operator by means

database monitoring, or are designed of a graphical supervision console.
to monitor a specific commercial « Core: this is the component that
application provides publishing and discovery
existing systems follow an inflexible  services to agents. It acts as a directory
architecture in which the transporta- service provider. Every agent should
tion core, monitoring agents and data register with the Core and publish its
visualisation consoles are not well component information to be queried
separated. by other agents.

* Repository:the GeneSyS Repository

faces are not open, ie they are neithefrchitecture is capable of archiving supervision
documented nor publicly available ~ To achieve a high level of flexibility, the data in persistent storage and
monitoring tools are separated from the retrieving it upon request.
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The GeneSyS components are connecté Figure 2:
by the GeneSyS Messaging Protoco Layout of the
(GMP), which defines communication fleneSyS Mesage GeneSyS

between Agent and Supervisor, ang | I ! Messaging

Agent and Core. The protocol itself is — , Protocol.

implementation-neutral and depends S ‘ T ‘

neither on languages nor operating r I |

systems. In GeneSyS version 1.0 th [ Monitorine Mess ool M

GMP has been implemented for thg |~ o R e

Simple Object Access Protocol (SOAP

with a message interchange format based

on XML. The forthcoming version of GeneSyS(OASIS) for evaluation. Ongoing
version 2.0) is designed to be used imiscussions target the realisation of a

9 9
Validation Scenarios new areas. The Web Servers MonitoringVeb Services-based system-monitoring

GeneSysS architecture is evaluated usinVSM) scenario will use GeneSyS torecommendation based on or incorpo-
real, mission-critical applications. supervise typical Web server configura-rating ideas from GeneSysS.

GeneSyS V1 was validated in thetions consisting of HTTP servers,

context of EADS’s Preliminary Design database servers, applications serverbhe next version of GeneSyS — currently
Review (PDR) application. This and scripts. In this scenario, GeneSySinder development — targets the security
involves up to several hundred remotelywill introduce the concept of supervisedof communication between agents, a
connected engineers who review engientity dependency, which will allow more consistent supervision console
neering documents of the Automatedeasier root cause analysis of problemarchitecture, events-based monitoring
Transfer Vehicle (ATV). The ATV’s coming from the execution of dependeniand the introduction of intelligent agents,

mission is to provide transportationsystems. which will be able to decide and report
services to the International Space autonomously in case of exceptional
Station. The PDR requires audio-videoFuture Plans situations.

communication between the engineerd he first version of GeneSyS and its
and access to the Engineering Documergpecification are available in open- P'n.s e _
. . roject home page: http://genesys.sztaki.hu
Database (EDB). In this scenariosource form at SourceForge. The€ pepartment of Distributed Systems at SZTAKI:
GeneSyS has been successfully evalUseneSyS concept has been introduced ' http://dsd.sztaki.hu
ated and proved to be a vital tool forstandardisation bodies such as the Worl
providing awareness of the status of th&Vide Web Consortium (W3C) and the Please contact:
. .. . . Laszl6 Kovéacs, SZTAKI
underlying systems for application andOrganization for the Advancement of Tel: +36 1 276 6212

system administrators. Structured Information Standards g_mail: jaszlo kovacs@sztaki.hu

New Crossbar Directly Switches
Variable-Size Packets

by Manolis Katevenis and Nikos Chrysos

Networks carry variable-size packets, but router crossbars can only switch them
after segmentation into fixed-size cells. This situation will soon change, with the
development of a new architecture designed to remove the inefficiencies
associated with packet segmentation and reassembly (SAR).

The Internet carries information in These ubiquitous networks are formed-igure 1 shows a 3x3 switch with buffer
packets whose size varies from 40 byteby interconnecting switches or routers memories at the inputs (each containing
to a few kilobytes. Variable-size packetswhich are in turn usually built around athree per-output queues), as in the usual
are also used in the majority of commu-crossbar switch at their core. Crossbarsontemporary architectures. The
nication across the whole spectrum, fromallow multiple, simultaneous transfers ofcrossbar is configured to pair inputs with
WAN, MAN, LAN, and cluster inter- information, as shown in Figure 1, andoutputs. Choosing a ‘good’ configura-
connects to storage, server, computeare thus replacing old-time buses, whichtion is crucial and complicated: some

I/O, processor-memory interconnects preclude any such parallelism. configurations are inefficient (eg not
embedded systems, and networks-on-a- pairing output C to input 2), while others
chip. are unfair. When the crossbar configura-
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tion is changed, all input-output pairings
also change, and consequently, crossbars
inherently operate on fixed-size cells.

To route variable-size packets, we
segment them into fixed-size cells, get
the cells through the crossbar, and then
reassemble the original packets at the
outputs. This introduces inefficiencies;
for example, a 65-byte packet in a system
employing 64-byte cells costs as much as
a 128-byte packet. To make things worse,
crossbar configurations are often imper-
fect, because the complex scheduling

R&D AND TECHNOLOGY TRANSFER

not allowed. The new architecture
relaxes these dependencies by placing
small buffer memories at each cross-
point, as shown in Figure 2.

Each output scheduler now chooses a
packet from one of the non-empty
buffers in its column; such choices are
independent. Similarly, each input
scheduler independently chooses to
forward traffic to one of the non-full
buffers in its row. In the long run, some
buffers will empty and others will fill up,
thus indirectly coordinating the sched-

Figure 1: A crossbar switch
allows parallel communication
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paths between arbitrary input-
output pairs.
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Figure 2: Small buffer memories
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—ami] Ty v i distributed scheduling decisions.
] | = An important by-product is that
) operation with variable-size
packets now becomes feasible.
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problem must be solved in just a few tens
of nanoseconds. To compensate for these
two inefficiencies, crossbars must switch
cells faster than their rate of arrival. This
ratio is called the crossbar ‘speedup’
factor; commercial products use
speedups in the range of three, implying
that the fastest lines that can be handled
are about three times slower than the
fastest crossbar that can be built!

Distributed Scheduling

In the last five years, a new crossbar
architecture that improves scheduling
efficiency has been investigated. In
Figure 1, decisions at the outputs (ie
choose an input to read from) are inter-
dependent, because input conflicts are

ERCIM News No. 57, April 2004

uler decisions. This new architecture has
become feasible because we are now
able to integrate several MBytes of RAM
inside crossbar chips; this allows much
simpler and more efficient crossbar
scheduling, and thus removes one of the
two reasons for using crossbar speedup.

Variable-Size Packets

In the last few years, three research
groups have observed that this new
architecture is also capable of operating
directly on variable-size packets, without
segmentation and reassembly (SAR).
Given the scheduler independence, there
is no need to change configurations in
synchrony and hence no need for a
single, common, fixed cell size. This

observation radically changes the entire
system.

Without SAR, the second reason for
crossbar speedup is also eliminated.
Hence, the new switches can handle line
rates as fast as the fastest crossbar that
can be built, that is, line rates about three
times higher than the old crossbars
permitted. Further, cost is greatly
reduced because output buffer memo-
ries, which were used to hold the cells
that accumulate at the outputs due to
speedup, and were also used for packet
reassembly, are no longer necessary.

FORTH is one of the pioneers working
on this architecture and advocating its
adoption. Our research group on Packet
Switch Architecture, comprising about
eight people in the Institute of Computer
Science, Crete, Greece, is completing the
design and layout of a buffered crossbar
CMOS chip, containing roughly 150
million transistors, that directly switches
variable-size packets. Our results can be
found at the link below.

Switch Architecture in Europe

Packet Switch and Router Architecture
is becoming increasingly important, as
interconnection networks now constitute
the backbone of all emerging informa-
tion and communication systems, and
the switch and router market is growing
quickly. We foresee the emergence of
commodity switches — low-cost,
universal building blocks — that will alter
the router market in the same way as PC
clusters based on commodity processors
altered the supercomputer market. In the
last couple of years, about a dozen
European organisations (research
centres, universities and industry) that
are heavily involved in R&D in this area
have strengthened their cooperation,
working towards radically improved
switch and interconnection architectures,
and towards a leading European pres-
ence in this crucial infrastructure area.

Link:
http://archvlisi.ics.forth.gr/bufxbar/
http://archvlsi.ics.forth.gr/swarc/

Please contact:

Manolis Katevenis, FORTH-ICS
Tel: +30 2810 39 1664

E-mail: katevenis@ics.forth.gr
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N2NSOFT Network Simulator — Simulation
and Optimisation of Large IP Networks

by Dohy Hong and Francois Baccelli

N2NSOFT is a technology company that branched off from INRIA and now provides

services and software solutions for the design and optimisation of internet protocol

(IP) network architectures. N2NSOFT has developed software tools allowing one
to simulate large and complex IP networks. Today we can simulate up to ten

million parallel flows while taking into account the main IP protocol features.

In current IP networks, decentralisedquality of services for each applicationThe technical background to this
protocols (eg adaptive algorithms like(response time for Internet games, voiceesearch was presented at the main
TCP) introduce an end-to-end correla-and video over IP, goodput obtainedconference in this domain, INFOCOM

tion and complex interaction between90% of time etc).
traffic and network. Consequently, it is

2002 and 2003, by F. Baccelli and D.
Hong (Flow Level Simulation of Large

no longer sufficient to understand orOur methodology is based on a flow-IP Networks, Interaction of TCP Flows
optimise each network component sepalevel simulation developed by the as Billiards). This technology has been
rately, ie outside the global context of thelNRIA research group TREC. This validated by collaborations with major
network. N2NSOFT proposes a newapproach avoids packet-level evennetwork companies: it has already been

T

Figure 1: A prototype of a graphical user interface to monitor the network link states:
utilization and buffering.

used with success for the dimensioning
of large xDSL access networks and in
the design of dynamic routing algo-
rithms in core networks. N2NSOFT has
the exclusivity of the commercial

exploitation of this patented method-

ology.

At present we are developing tools for
core and access networks, including
various types of scheduling mechanisms
in routers and a number of application
and traffic profiles (HTTP, P2P, FTP,
Video etc). We have also integrated and
mixed packet-level algorithms (eg for
WiFi integration on mixed wired-wire-
less networks), and hope to extend our
framework to a wide variety of technolo-
gies such as FTTH, GPRS, UMTS etc.

We believe a need has arisen to under-
stand and optimise large, complex IP

networks, and that this need is not satis-
fied by existing tools. Currently there is a

critical need to optimise access

networks. In the future, with the increase

of Internet traffic, it may not be optimal

approach that would allow one tosimulation, which does not scale with theto over-provision even the core network.
develop both a global understanding of @ize of the network or the number ofWe need to keep pace with the fast
complex network and an optimisationflows being simulated. Our approachevolution of new technologies (UMTS,
that takes into account the end-to-endllows one to simulate networks up toVDSL, FTTH etc) and new applications
interaction of IP traffic. This is based onten thousand times larger than can béP2P, internet games, Video on Demand
the fine description of the whole networkhandled by existing software tools. Thisetc) and design a network solution that
and traffic configurations, and deliversoffers new possibilities and an end-to-will deliver the best guarantee to

for each type of subscriber a statisticaknd vision on large networks.

guarantee of SLA (service level agree-
ments) in the network, and a statistical

customers.
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Our approach offers relevant solutionsOur main clients are telecom manufacnew tool, or with software and service

and enables a global large simulatiorturers, operators, ISPs, IAPs, companiegendors because we can provide a

approach, because we take into accoumroviding services, and more generallycomplementary tool to their current

the main and detailed features of IPnetwork professionals who need toproducts.

protocols, including feedback mecha-design, test, understand, predict or opti-
. . . . . ink:

nism of TCP. In an increasingly compet-mise IP network architecture. We would .

. . . . . http://lwww.n2nsoft.com

itive environment, we can help ourlike to develop partnerships with compa-

customers to design and offer rationahies willing to exploit our tool in specific Please contact:

solutions with guaranteed performancedomains: with telecom manufacturers Dohy HONG, N2NSOFT, France

and operators because we can offer E-mail: dohy.hong@n2nsoft.com

Connecting Wireless Sensor Networks
with the Internet

by Adam Dunkels, Thiemo Voigt and Juan Alonso

Wireless sensor networks enable numerous advanced monitoring and control
applications. In this project scientists at SICS are connecting sensor networks
with the Internet.

Networks of tiny sensors make itcation within the sensor network. This networks, it is not possible to manually

possible to monitor, unobtrusively andenables the sensors to be easily inte- configure the addresses and we cannot
for long periods of time, natural grated into TCP/IP networks. There are, rely on a central server. Instead, we

phenomena such as sensitive wildlifehowever, a number of problems that have designed a spatial IP address
habitats or deep oceans. Home automaurrently prevent TCP/IP from being assignment scheme, whereby each
tion, volcano exploration, and moni- directly applicable to sensor networks. sensor constructs its IP address from
toring of patients in hospitals are some of

the other applications that can b ehd=liTETTIT _ 0 X g = i -0Xx
. e SN e N . * " |54 bytes from 172,16.126,15%; icmp_seqe30 t1l=S2 tisesTS0.745 ms -
H H " & . A, - . al \ . =, |54 bytes £ 172,16.126,159; i 3]l ttle62 timem22], 351
enhanced using wireless senso AW STAY - yies fros 172 Semp_seqe3Z HH1oG2 tiaemddD 532 h3
[ o \—r seqm33 lt}-éa time=TE0. 079 mE
- 1 e N 3 34 til=62 t 730,358
networks. 'S o4 bytes from 172.16.19,139, 1owp seq-25 L1108 tinect71 024 me
. N . . j54 bytes from 172.16.126.133; mp_seqe37 tileS2 time=1245,002 us
- - = f . 54 bytes from 172,16,126,18; seqedS t1le82 tine=1140,508 ws
1. . St j54 bytes from 172.16.126, ap_sequdl t1l=d2 tiee=580.559 s
. . ! s |54 bytes from 172,16.126, mp_seqedl t1l=62 tiee=630,272 ns
A wireless sensor network consists of & seq=43 11152 tine=500.767 us

Seqm44 t11=62 tine=1051,034 s
seqed5 t1l=62 tine=1550.763 s

large number of tiny sensor nodes, eac . R

54 bytes from 172.16.126,188;

of which is equipped with a radio| - = .7 S - L ERSIEmEGES

; - . A . R PR et
transceiver, a small microprocessor ang- o B e e e e T
a number of sensors. These nodes al . O 54 brecs fron 1721161281531 dcm-seuns? t41aa2 inenT20. 540 ms

able to autonomously form a network| ~*." - [ .
through which sensor readingscanbd " "~ -+ . - %
propagated. Since the sensor nodes ha
some intelligence, data can be processe
as it flows through the network.

The Contiki network simulator.
For many applications, the sensor
networks cannot operate in complete
isolation; there must be a way for aWe are developing mechanisms in order its physical location. Since most
monitoring entity to gain access to theto solve these problems. These include: sensor applications already require the
data produced by the sensor network. By Tiny TCP/IP implementatiorit has sensors to keep track of their location,
connecting the sensor network to an often been said that the TCP/IP this mechanism does not increase the
existing network infrastructure such as protocol stack is too heavy to be complexity of the system.
the global Internet, a local-area network, squeezed into such a tiny system as & Shared context header compression:
or a private intranet, gaining remote wireless sensor. Our plP TCP/IP For TCP/IP, the overhead created by
access to the sensor network is straight- implementation, however, is small headers can be quite large, particularly
forward. enough to be useful in such systems. for small messages. For example, a
e Spatial IP address assignmeit: IP four-byte data message would have a
At SICS we are looking at using TCP/IP, networks, each host is required to have header overhead of nearly 90%. We
the Internet protocol suite, for communi- an IP address. In large-scale sensor are developing a header compression

ERCIM News No. 57, April 2004 61



R&D AND TECHNOLOGY TRANSFER

mechanism that utilises the special that lets the sensor nodes help eachsing TCP/IP. Additionally, the simu-
conditions in sensor networks in order other in caching data segments. Iflator provides a graphic representation of
to reduce the header overhead to only a segments are lost because of errors aime sensor network as shown in the
few bytes for messages carrying the radio channel, neighbouring sensoFigure.

sensor data. nodes are able to re-transmit the lost
» Application overlay networkingfhe segments. We have taken the first step towards
address-centric routing in IP does not bringing TCP/IP communication into the

match the data-centric applications ofFfurthermore, we have developedrealm of sensor networking.

sensor networks very well. We areContiki, an operating system for smallSubsequently, this will enable us to inte-

developing an application overlay sensor nodes that includes the _IRyrate sensor networks into the Internet.

network structure that lets distributedTCP/IP stack and implements the above .

. . . P INK:

appllcatl_ons run on top of the networkmechanisms. We have ported Contiki tc The DTN/SN project at SICS:

ar_ld (_JIeC|de how to process the packet® number of different hardwa_re plgt- http:/Awww.sics.se/cna/dtnsn/
« Distributed TCP cachingThe TCP/IP forms and have developed a simulatior

protocol suite was developed forenvironment that lets us run multiple Please contact:

networks with very low error rates andinstances of Contiki as processes on Juan Alonso, SICS

. ey . . Tel: +46 8 633 1544
does not work well in error-prone PC. This simulates wireless communica: E-mail :
. . . . -mail: Juan.Alonso@sics.se
wireless networks. To remedy this, wetion and lets the simulated nodes
are experimenting with a mechanismcommunicate with the outside network

Automated Production of Fully Functional
Applications with OlivaNova Model Execution

by Oscar Pastor, Juan Carlos Molina and Emilio Iborra

OlivaNova Model Execution (ONME) is an implementation of OO-Method, an object-
oriented methodology for the development of applications. It was created at the
Technical University of Valencia, in the context of a successful cooperation
between academia and industry.

The idea of generating code from modelsCode Generation tools, models play applied in certain domains like real-time
has been implemented in a variety oftentral role in the development of appli-and embedded systems, the goal of
ways with relative success. Normally,cations, and can be regarded as tru®livaNova Model Execution is to
the process is based on the use of sonprogramming artefacts. While it is true provide an MBCG solution for informa-
UML-compliant diagrams. The amount that MBCG tools have been successfullytion systems in general.

of code automatically produced from
those diagrams is relatively small
compared to that of a fully functional

application. Consequently, hand-coding Fursciiorl IPrecietr i b 4

is still the most significant phase in the Phodal Mods

process of applications development. Cane: P Relactoa Chieris
I#re] [rapisy Sak

Such implementations can be catalogue stz ~ “Ered” oo it

as MDCG (Model-Driven Code <]

Generation) tools, because models ar e = "l Havigeticn Sct

used to assist developers in the task
programming applications. In other
words, models can be seen as guideling
but are never considered to be trug |
‘programming artefacts’. '

ONME's proposal goes one step furtherf |
It constitutes a real Model-Based Codd |
Generation (MBCG) set of tools. Unlike
Model-Driven tools, in Model-Based Figure 1: 0OO-Method's four views.
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The technical background is simple yetsystems. This formal framework properly represented at a higher level of
powerful. The relevant conceptual prim-provides a sound characterisation for thabstraction (the Conceptual Schema).
itives required to specify an information conceptual constructs required to specify

system are precisely defined. A set ofan information system. Its two main Conclusions and Further Work
UML-compliant diagrams that representcomponents are the Conceptual ModeThe OO-Method is fully supported by
them is provided, conveniently comple-and the Execution Model. the ONME Execution tools. OlivaNova
mented with the required textual infor- Modeler allows Conceptual Models to
mation. This provides a kernel of UML The Conceptual Model is divided into be defined. It manages a high-level
modelling constructs, where the hugefour complementary views: the objectsrepository of OASIS formal specifica-
variety of concepts provided by UML is view, the dynamic view, the functional tions that can be validated to ensure they
reduced to a precise subset of conceptualew and a fourth view to specify userare correct, complete and non-
primitives. Every conceptual primitive interfaces. These four views allow all theambiguous. OlivaNova Transformation
has its corresponding software represerfunctional aspects of an application to beengines implement the Execution Model
tation counterpart. The implementation

of this set of mappings between concep OlivaNova Modeler Figure 2:
tual primitives and their correspondingg | MDA and model
software representations is the core o L 1 : execution.

what in ONME terms is called ‘The
Programming Machine’, a Conceptual
Model Compiler.

ONME began in 1995 as a researct
project led by Prof. Dr. Oscar Pastor a
the Technical University of Valencia, MDA 8
and funded by private software firm Model Execution >
Consoft. The aim of the project was t0  olvaMova Modeler Application Code
provide an implementation of the OO-
Method. In 1999, CARE Technologies
was created as a spin-off from the
research project, and developec
OlivaNova Model Execution. The
cooperation between CARE and the
Technical University of Valencia has
been continuous and fruitful ever since,
constituting a great example of produc-described in an abstract manner byor different platforms and programming
tive technology transfer betweenmeans of a set of conceptual constructenguages by assigning the quoted
academia and industry. High-quality (also called conceptual primitives orcoding pattern (a software representa-
research and PhD dissertations haveonceptual patterns) that have cleartion) to each conceptual pattern, so as to
been developed in this shared contexfrecise semantics. Most of these conceutomatically produce applications that
and the continual improvement of thetual patterns have a UML-based graphare functionally equivalent to the
product’s technical quality from an ical syntax, which hides the complexity conceptual models used as input.
industrial point of view is a fundamental and the formalism of the underlying

goal of the project. OASIS specification. In essence, this constitutes a full, opera-
tive implementation of the modern MDA

Fundamentals of the The Execution Model defines the proposal where, in terms of MDA termi-

OO-Method Approach behaviour of objects belonging to thenology, an automated environment is

The OO-Method focuses on clearlyspecified system (Conceptual Schemajprovided for PIM-PSM transformations,
separating the Problem Space (thet execution time. The rules governingwith the Conceptual Schema being the
‘what’) from the Solution Space (the the conversion of the ConceptualPIM and the resulting software process
‘how’). The definition of a problem (the Schema into its corresponding softwareahe PSM.
abstract description of an applicationrepresentation, fully dependent on the
represented in the correspondingarget technological platform, are OO-Method and its implementation as
Conceptual Schema) can occur indeperdefined in the context of the ExecutionONME allow for the rapid and auto-
dently from any concrete reification Model. The Model Compiler imple- mated development of applications
(concrete implementation of a solution).ments the set of mappings that relatairectly from models. It has been
conceptual patterns to software represersuccessfully applied in industrial
The formalism behind the OO-Method istations, under the assumption that angontexts such as warehouse manage-
OASIS, an object-oriented formal speci-programming decision has a conceptuatent, utilities management and a billing
fication language for information counterpart that can be obtained andystem for a water supplier firm, apart-

ERCIM News No. 57, April 2004 63



64

R&D AND TECHNOLOGY TRANSFER

ment rental and time-sharing and a prior to the definition of Conceptual |jnks:
managerial accounting system. Models, and automating the genera: http://www.care-t.com
tion of Conceptual Models from http:/oomethod.dsic.upv.es
Future work in cooperation with the OO- Requirements Models i
. . . .. . Please contact:
Me_thod_research gr_oup_a'F the Technicad including an Organisational Modelling oc.ar pastor,
University of Valencia will include: layer on top of the Conceptual universidad Politécnica de Valencia/SpaRCIM
» decorating Conceptual Models with  Modelling layer and automating the Tel: +34 96 387 73 50
so-called design models so as to generation of Requirements Models E-mail: opastor@dsic.upv.es
produce applications that not only (or even Conceptual Models) directly Juan Carlos Molina, Emilio Iborra
work as specified but also meet from Organisational Models SRS I B S ST
appearance requirements « defining quality metrics to assess the Tel J_',:”_4 96 643 55 55 _
. . . E-mail: jcmolina@care-t.com, eiborra@care-t.com
 raising the level of abstraction to quality of Conceptual Models.
include Requirements Models as a step

MarineXML: Towards Global Standards
for Marine Data Interoperability

by Brian Matthews

In a partnership with international agencies, the European '‘Marine XML' project
will demonstrate that XML can be used to support marine observation systems.

Our management of the marine environ-The aim of EU Marine XML projectis to Norway). Their participation will ensure
ment and marine risks is restricted by thelemonstrate that the Extensible Mark-ughat the research meets the needs of key
lack of interoperability between the hugeLanguage (XML) technology from the stakeholders with interests in global
diversity of data formats, proprietary World-Wide Web Consortium (W3C) ocean observing systems.
data management systems, numericalan be used to improve data interoper-
models, and visualisation tools.ability for the marine community, and The objectives of the project are:
Different studies, instruments, programsspecifically in support of marine ¢ to produce a prototype marine data
and data centres collect, process, analysibserving systems, whilst not rendering ontology framework for interoper-
and archive data on the marine environinvestment in existing systems obsolete. ability
ment in such different ways thatMarineXML is a partnership with inter- ¢ to produce working demonstrations of
exchanging and comparing informationnational agencies, such as the the data interoperability framework
between them to build a unified picturelnternational Oceanographic Commissiorr to develop a prototype 'Marine
of the world’s seas and oceans becomg3CES-IOC) and the Global Ocean Markup Language' (MML)
a difficult task. Consequently, opportu-Observing System (EuroGOOQOS), ande to advance the standardisation of a
nities to better monitor and manage thegovernment departments and organisa- Marine Mark-up Language.
marine environment are missed. tions responsible for data standards clus-

tered around the North Sea (UK,The project is demonstrating that XML

Belgium, the Netherlands, Germany andechnology can be used to develop a
framework that improves the interoper-
ability of data for the marine community.
The MarineXML Project will not result
in the creation of a full MML specifica-
tion but the project is addressing the
underlying framework issues of interop-
erability between existing and emerging

m\rﬁ;ﬂimw";,mng standards. It will provide a technical
fo WML basis for the development of full specifi-
cation, and look to standardisation post
project through the IOC/ICES working
group on XML for marine applications.
Data from different
S g Please contact:
different formats

= Brian Matthews, CCLRC
L 1 E-mail: b.m.matthews@rl.ac.uk
Exchanging marine information through an XML layer.
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Agents and Middleware Applications
from Seventeen European Projects

by Laszlo Kovacs

EUTIST-AMI (European Take-Up of Essential Information-Society Technologies
— Agents and Middleware) is a cluster of seventeen application projects that are
testing the benefits and potential of agent and middleware technologies applied
in real industrial environments.

The EUTIST-AMI initiative started in projects through effective disseminationLocal, regional and Internet-based radio

July 2001 with the participation of thir- activities. stations from all over Europe are

teen European projects, and later expected to join the network.

expanded to include four more projectsOne of the projects, called

The cluster is funded by the EuropeanStreamOnTheFly' (PVL (Austria), The repository of the content (see Figure)

Union within the Fifth Framework SZTAKI (Hungary) and Team is shared among a number of regional

Program and is coordinated by ENEATeichenberg (Austria)), supports radionodes. These exchange data frequently,

(Italy) in collaboration with LogOn stations broadcasting from and toand form a worldwide network with no

(Germany), CSIC (Spain), SZTAKI anywhere in the world. central point that would be sensitive to
attack or overload.

tordie al mialma

i | )/ I The listener is able to tailor automated
ratliz ¢ mannksm - content packaging for personalised audio

“Hh.._a et ‘ ! el s content, and may choose between
N web/WAP/GPRS access. Content selec-

% ‘ﬁ tion is based on the options of notifica-

HIAMIF AFITH . s e rodi . . . X

- f ' tion, personal and collaborative filtering.

f enErs It facilitates time-independent, person-
F PO alised access to quality audio content that
v is enriched with audio-specific metadata.

=in hap

ekt ‘ . _
' if The aim of the '"MODA-ML' project (a
iy & Ribian sadis project of an Italian consortium led by
d .’f ENEA) is to streamline the textile/
P . v search parta clothing supply chain through the use of
XML document exchange. This involves

integrating legacy systems with human
operators using the Internet. In this

framework, large and small companies
Content is shared among can be viewed as distributed resources in
A T StreamOnTheFly nodes. the overall process.

MODA-ML focuses on the analysis of

the most important (actual or potential)
(Hungary), DFKI (Germany) and Tokapi A distributed digital library has been exchanges of technical, administrative or
(the Netherlands). The aim of eachdesigned and implemented for themanagement information amongst
project within the cluster is the imple- support of community radio stations.producers of textiles and clothing manu-
mentation of agent and middleware techThis framework, developed by thefacturers. A protocol for electronic
nology-based applications in variousStreamOnTheFly project, provides aexchange of information has been created
industrial fields, in order to improve common background for preparation,based on the following:
production processes. Each project reprearchiving, exchange and reuse of radie standardisation of the cooperation
sents an example in which these techprograms and supports radio personalisa- models operating between firms
nologies are used to solve problemgion. The architecture is based on a the definition of a set of XML docu-
concerning different industrial areas.decentralised and self-organising ments to represent data used in national
The cluster ensures the spread of infornetwork, which uses a new common and trans-national supply chains

mation, knowledge and the results of thanetadata schema and exchange format, front-end demonstration software to
and automatic metadata replication. transmit and receive XML documents

Lathizl ok
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based on a protocol compatible withThe "WAVE' project (CS-SI, APFA The WAVE server is the storage centre

the ebXML specifications (MSH) (France)) has developed a training simufor teaching information. It contains the
» demonstration software to assist in thdator for welders. The aim of the reference database that describes each
creation of test messages (MCM) ‘Welding trAining in a Virtual exercise in detail, defines each user and

* a development and maintenanceEnvironment’ project was to improve keeps a record of all trainee results. The
methodology for families of XML welding training efficiency by using server ensures that messages are trans-
documents, aimed at simplicity of use.distributed virtual environments. It ported and managed between the welding

consists of two modules. The weldingplatforms and the control centres.

The MODA-ML software and XML platform is the main WAVE training

documents are freely available as a nortool. It is a robust motorised piece ofThese three examples of the EUTIST-

proprietary format for data exchange.furniture offering a large screen displayAMI projects demonstrate some of the

Aiming to rapidly lead to a Europeansystem and equipped with genuinepossible industrial applications of the

standard for the exchange of informationwelding tools. These tools enable theagents and middleware technologies. The

in the textile/clothing industry, MODA- trainee to simulate welding exercises andhree-year period EUTIST-AMI cluster

ML is involved in the TexSpin Workshop navigate within the interface of the plat-will conclude in the summer of 2004.

activities, promoted by CEN (Europeanform. The other module is the control

Committee for Standardisation) and ledcentre, which is the trainer’s essentia

by Euratex (European association ofool. It enables trainees to be monitorec

industry trading associations of theand supervised and their progress to b please contact:

textile/clothing sector). analysed during a training course. Laszlo Kovacs, SZTAKI
Tel: +36 1 279 6212

E-mail: laszlo.kovacs@sztaki.hu

Link:
http://www.eutist-ami.org

EVERGROW, a European Research Project
on the Future Internet

by Kersti Hedman

The goal of EVERGROW, an European ‘integrated project’, is to lead the way to
a completely new Internet within a few decades.

The project began with a scientificand experimental networking. At thelead by Prof. Erik Aurell, SICS, and
conference in Stockholm on Friday 30scientific workshop, researchersProf. Scott Kirkpatrick, of the Hebrew
January 2004. The goal of the project iglescribed the tools to be employed andUniversity in Jerusalem, Israel.
to build the science-based foundationsghe plans for their deployment in two
for the global information networks of large measuring programs. These will béParticipants include researchers from
the future. Not only will networks soon launched to chart Europe's networkmore than twenty universities and insti-
provide us with access to all the world'stopology and network traffic patternstutes in Europe, Israel and Egypt, and
knowledge, but society as a whole willwith an unparalleled resolution in time corporations such as Ericsson, IBM,
become network-based, from private lifeand space. TeliaSonera and France Telecom. Four
and business to industry and the of the partners are members of ERCIM:
processes of government. The demandSther activities to come out of the work-Ecole Polytechnique Fédérale de
on the future Internet will be high. We shop included new ‘message-passingLausanne in Switzerland, Université
can already see how the complexity ofalgorithms offering the power to opti- Catholique de Louvain in Belgium,
the Internet is continually increasing, mise the behaviour of extremely largeUniversidad Rey Juan Carlos in Spain
and we know a great deal about the probsystems, new results in coding theoryand the Swedish Institute of Computer
lems this will cause. Above all, a numberthat take advantage of these algorithmsScience in Sweden.
of today's highly manual processes musand the latest developments in both
be automated, such as network managetructured and unstructured peer-to-pee
ment, network provisioning and network services.
repair on all levels. Please contact:
EVERGROW will be financed by the Kersti Hedman, SICS
This new project brings together the besEU over four years, and is coordinatec 5mail: kersti.hedman@sics.se
research groups in three main aready the Swedish Institute of Computer
complex systems, peer-to-peer systemScience (SICS) in Kista, Sweden. It is

Links:
http://www.evergrow.org/

ERCIM News No. 57, April 2004



EVENTS

SOFSEM 2004: 30" Anniversary INTERACT 2003

by Julius Stuller The IFIP TC-13 (Human-Computer
Interface) biannual flagship conference

The 30th anniversary of SOFSEM (SOFtware SEMinar) took place in Merin (near INTERACT 2003 took place from 1-5

Prague), Czech Republic, from 24-30 January, 2004 — the year in which the Czech September 2003 at the Swiss Federal

Republic and other central European countries join the EU. Institute of Technology (ETH) in Zurich,
Switzerland.

SOFSEM is the foremost Czecho-» Web Technologies (Julius Stuller,
Slovak conference in the field of theory Institute of Computer Science, CzechNTERACT 2003 was the ninth confer-
and practice of computer science, being Republic). ence in the series of IFIP TC13
at the same time the most important joint INTERACT international conferences; it
activity of the Czech and Slovak ERCIM The program consisted of a series of tefs the first time that this conference was
members CRCIM and SRCIM. invited talks by prominent professionalsheld in Switzerland. The conference was
SOFSEM, being an annual event, isand researchers, over forty contributechosted by the Swiss Informatics Society
organised in the Czech Republic twotalks and talks describing work-in- (SI) which is the largest academic
years out of every three, and in Slovakigorogress and applications (these werénformatics society in Switzerland with
every third year. As in previous years,selected by the program committee froonmore than a thousand members. The
SOFSEM 2004 was sponsored byl12 submitted papers), and the Studerdonference had a total of 472 attendees
ERCIM, involved researchers from Research Forum. The schedule wafom 34 countries. Its three-day technical
ERCIM institutes in its scientific tailored such that the 112 participants, oprogram included full papers, short
program, and helped to advertisewhom 44 were from the Czech Republicpapers, panels, interactive experiences,
ERCIM in the central European regionwere afforded a unique opportunity toposters, and keynote speeches, and in
through a small exhibition. interact with each other. As usual,addition a two-day program including
SOFSEM provided an ideal frameworktutorials, workshops, and doctoral
SOFSEM is a national conference with &or discussions and meetings, for estabeonsortiums.
strong international flavour. The lishing contacts, and for socialising.
proceedings are traditionally publishedMany young computer scientists andThe INTERACT 2003 proceedings are
in Springer’'s ‘Lecture Notes in students profited from this occasion. available from IOS press under the title
Computer Science’ series. In addition to 'Human-Computer Interaction
Czech and Slovak participants, it isThe 30th SOFSEM also provided theINTERACT-03' edited by Matthias
attended by researchers from otheorganisers with the ideal opportunity toRauterberg, Marino Menozzi and Janet
central European and EU countries. Itgecognise the SOFSEM ‘father’ and theWesson. The proceedings include the 82
aim is to foster cooperation amongorganiser of the first SOFSEMs, full papers (selected from 241 submis-
professionals from academia andProfessor Jozef Gruska. The Bolzanaion), 64 short papers (selected from 125
industry working in various areas of Medal of the Academy of Sciences of thesubmissions) as well as abstracts relating
computer science. Czech Republic was personally awardedo accepted submissions in other cate-
to Prof. Gruska by the president of thegories. The details are 1156 pages,

To avoid excessive diversity amongAcademy, Prof. Helena llinerova. ISBN: 1 58603 363 8, price: US$201
conference participants and to facilitate from http://www.iospress.nl.
close professional interaction, the thir-The organisers wish to thank the many
tieth anniversary SOFSEM conferencesponsors of the 30th SOFSEM, withoutThe conference chairs were Prof.
was organised in four parallel tracks,whom they could not have organisedMatthias Rauterberg (University of
with topics narrow enough to attract asuch a successful event. In particular, th&indhoven) and Prof. Helmut Krueger
community of researchers who sharecontribution from ERCIM has presented(ETH Zurich). Chairs of the
specific fields of interest. The following a sensitive part of the overall conferencénternational Program Committee were
four tracks were selected: sponsorship. The next conferenceMarkus Stolze (IBM, Zurich) and Fabio
e Computer Science Theory (track chairSOFSEM 2005, will be organized in Paterno (CNR, Pisa).

and general conference chair: PeteSlovakia.

Van Emde Boas, University of The next INTERACT conference will be

Amsterdam, Netherlands) Link INTERACT 2005, which will be held in

http://www.sofsem.cz

* Database Technologies (Jarosla\ fall 2005 in Rome.
Pokorny, Charles University, Czech please contact: . :
. ; i More information:
Republic) Julius Stuller, SOFSEM 2004 Organizing

« Cognitive Technologies (Peter Sincak, chair and PC Co-Chair i S

Technical University of Kosice ’ Institute of Computer Science, Academy
y * of Sciences of the Czech Republic/CRCIM

Slovakia) Tel: +420 266 053 200
E-mail: stuller@cs.cas.cz

ERCIM News No. 57, April 2004 67



EVENTS

CALL FOR PARTICIPATION
knowledge about topics they are already national and international information
ESSLLI 2004 — 16th European familiar with. policies, eg supporting an European
Summer School in Logic, research area, grant management,

Language and Information Workshopsare intended to encourage CRIS as a benchma_rk servicef know-
collaboration and the cross-fertilization ledge exchange, national and interna-
Nancy, France, 9-20 August, 2004 of ideas by stimulating in-depth discus- tional cooperation, trans-disciplinary
sion of issues which are at the forefront research.
The ESSLLI Summer Schools are orgaof current research in the field. In these Benefits of CRIS to researchers and
nized under the auspices of FoLLI, theworkshops, students and researchers canother users— reasons why researchers
European Association for Logic, give presentations of their research. should provide their information for
Language and Information. CRIS, long-term preservation of data,
In addition to courses and workshops researchers’ needs, research trans-
The main focus of ESSLLI is on thethere are evening lectures, a student parency, including research not
interface between linguistics, logic andsession and a number of satellite events publicly available; users: scientists,
computation. The school has developedto be announced later). The aim of the students, administrators, decision-
into an important meeting place andstudent session is to provide Masters makers, brokers, journalists etc.
forum for discussion for students, and PhD students with an opportunity too Demands on CRIS for quality-
researchers and IT professionals interpresent their own work to a professional criteria of quality: data input and vali-
ested in the interdisciplinary study ofaudience, thereby getting informed dation, integrity, completeness, rele-

Logic, Language and Information. feedback on their own results. Unlike vance to the present, managing data
workshops, the student session is not volumes, added value in comparison to

In previous editions of ESSLLI the tied to any specific theme. personal information systems, CRIS as

courses covered a wide variety of topics a basis for data analyses, bibliometrics,

within six areas of interest: Logic, Important Dates scientometrics.

Computation, Language, Logic ande Early Registration: from mid March  Technological developments data

Computation, Computation and to1 May. models, interoperability among

Language, Language and Logic. Since Late Registration: from 2 May to July. different kinds of research information
the 14th edition of ESSLLI, special « Important: on-site registration won't systems, information portals, methods

emphasis is given to the interface be possible. to deal with heterogeneous distributed

between the basic areas (Logic, _ _ data, harvesting, data mining, advan-
. . More information: .

Language, and Computation) offering http://esslli2004.loria fr/ tages of a semantic web.

about 50 courses, organized into three o * From information to knowledge —

interdisciplinary areas (Language & mapping of data, knowledge manage-

Computation, Language & Logic, and eS8 eI 8 2V\a N (eI 7N N[O]\| ment beyond databases and document

Logic & Computation), at a variety of . systems, integration of knowledge-

levels (foundational, introductory, CRIS 2004 — 7th Internat.lonal based CRIS into business systems,

advanced), as well as a number of workConference on Research in expert advisor and decision support

shops. Information Systems systems, assisted user interfaces.

Foundational courseaim to provide Antwerp, Belgium, 12-15 May 2004 About euroCRIS

truly introductory courses into a field. euroCRIS has been established in

The courses presuppose absolutely nGRIS 2004 is aimed at promoting scien-Europe to be the internationally recog-
background knowledge. In particular,tific discussion and information nized point of reference for all matters
they should be accessible to people frorexchange on research informationrelating to CRIS: Current Research
other disciplines. systems. CRIS 2004 continues the tradiinformation Systems.

tion of encouraging the sharing of expe-
Introductory coursesre intended to riences among developers, producersuroCRIS serves its membership and the
equip students and young researcherand users of research informationglobal research community by
with a good understanding of a field'ssystems. CRIS 2004 is further intendedadvancing the field of CRIS through life-
basic methods and techniques, and tto foster discussion on novellong professional development, the
allow experienced researchers fromapproaches and ideas on internationatharing of knowledge, and by fostering a
other fields to acquire the key compe-dialogue, pan-European cooperationsense of true community.
tences of neighboring disciplines, thusand the transfer and use of informatior More information:
encouraging the development of a trulyrelated to CRIS. http://www.eurocris.org/conferences/cris2004/
interdisciplinary research community.

Topics
Advanced coursexe intended to enable « CRIS supporting the research & devel-
participants to acquire more specialized opment and innovation processes —
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EMISA 2004 — Information ECDL 2004 — 8th European TTCN-3 User Conference 2004
Systems in E-Business Digital Library Conference Sophia Antipolis, France,

i 3-5 May 2004

and E-Govemnment Bath, UK, 12-17 September 2004

Luxembourg, 6-8 October 2004 Join the TTCN-3 revolution:

ECDL 2004 is the 8th in the series ofe sharing experiences

The 'Gesellschaft fur Informatik' (GI) European Digital Library Conferences.« for newcomers and experts alike
special interest group EMISA will be ECDL has become the major European hearing how TTCN-3 is used today
celebrating its 25th anniversary in 2004 forum focusing on digital libraries and ¢ seeing the latest tools

To highlight this event, the EMISA associated technical, organisational anel tracking future TTCN-3 developments
group has decided to organize its annuadocial issues. * learning about TTCN-3 with focussed
conference for the first time in tutorials

Luxembourg. The main theme of theDigital library research brings together as meeting the TTCN-3 community.
conference is 'Information Systems in Enumber of disciplines and practitioner

Business and E-Government'. Severatommunities, creating a stimulating The aim of this international conference
aspects of this theme will be examinedenvironment for debate and an opportuts to provide opportunities to bring
with a special focus on how the newnity for establishing collaboration. together practitioners and re-searchers in
concepts in IS electronic networking canECDL provides a forum for the the field of testing communicating
be used efficiently by small and exchange of ideas between scientificsystems using the test specification and
medium-sized enterprises in order tadisciplines and fosters joint initiatives implementation language TTCN-3
open up new market opportunities.with application communities. (Testing and Test Control Notation).
Although the Gl and hence EMISA arelnvolvement of researchers and practi-

originally German-speaking profes-tioners from computing and information This first ever TTCN-3 User Conference
sional associations, the conference wilkcience disciplines is well established atleals with the practical aspects of
benefit from the multilingual culture of ECDL. Increasingly these disciplines areTTCN-3 at work. It is intended as a
Luxembourg. Contributions may be engaging in discussion and co-operatiofiorum for anybody involved with and/or
presented in German or English.with other groups concerned with know-affected by TTCN-3: testers, designers,

Simultaneous translation will be ledge management. developers, managers, students,
provided in English for the German researchers and standard makers. This
presentations in order to encourage intereCDL 2004 encourages involvementconference specifically targets practical
national participation. from a wide range of disciplines andresults in applying and using TTCN-3
looks forward to continuing contribu- for testing Internet related systems,

Topics tions from usability experts, educational-services and protocols, mobile commu-
Papers on the following topics areists, developers of eLearning systemsnication systems, middleware platforms,
welcome: and from those working within the object- and component-based systems,
* Virtual Enterprises eScience and GRID communities. TheT systems, Web services and embedded
* B2B - Electronic Commerce continued success of ECDL rests on theystems.
* Knowledge Management exchange of ideas and experience
e E-Learning between these groups. The first day of the conference (3 May)
¢ One Stop Administration / Portals is the education track with tutorials for
» Socio-technical Systems Important Dates both beginners and advanced users. The
» Enterprise Wide Architectures e 5 April 2004: Submission deadline for second and third days (4-5 May) are
* Modelling and Analysis of Business papers, panels, workshops, tutorialglevoted to the (invited) conference

Processes ¢ 19 May 2004: Submission deadline forpresentations and tool demonstrations.
* Workflow and Workgroup Computing  posters and demonstrations.

Systems Mora - The TTCN-3 User Conference 2004

; ore information: . . . .
* Integration http://www.ecdI2004.org/ (including the tutorials) is free of charge
* Standardization ) )
. More information:

e Security.

http://www.ttcn-3.org/

Important Dates

e 1 June 2004: Submission Deadline

» 5 July 2004: Notification of acceptance

e 27 August 2004: Deadline of camera-
ready copy.

More information:
http://emisa.crpgl.lu/
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ICEC 2004 _  networking (technical and social)
3rd International Conference * new genres, new standards

on Entertainment Computing * novel hardware devices
. perV&Slve entertainment and game-
Eindhoven, The Netherlands,

playing
1-3 September 2004 * robots and cyber pets
» simulation applications of games, and
This conference serie is the first estab- military training
lished and most prestigious conference social computing and presence
in the new emerging field of entertain-+ sound and music
ment computing. Worldwide leading ¢ sport and entertainment
experts from academia and industry wille video games
present their newest insights, products visual media engineering
and demonstrations. » wearable computers and sensors for

entertainment.

narrative environments and virtual
characters

Based on the very successful first inter- More i —

) ore information:
national workshop (IWEC 2002) and the k. juww.icec.id.tue.nl/
second international conference (ICEC
2003), the next ICEC 2004 has been set
up as an international forum to exchange

experience and knowledge among SPONSORED BY ERCIM

researchers and developers in the field qf .
entertainment computing. Differenﬁ\/”:(:S 2004 — 29th International

submission types are invited that preser@ymposium on Mathematical

scientific ideas or improvements to :
existing techniques in the broad multi-FoundatlonS of Computer

disciplinary field of entertainment and SCIence
edutainment applications.
Prague, Czech Republic,

Topics 22-27 August , 2004
Research topics include, but are not
limited to: The series of MFCS symposia, orga-

e advanced interaction iesign, eg haptimized alternately in the Czech Republic,
hnterfaces Poland and Slovakia since 1972, has a
 aesthetics, ontology and social refleclong and well-established tradition. The
tion MFCS symposia encourage high-quality
« ambient intelligence for entertainmentresearch in all branches of theoretical
« art, design and media computer science.
e augmented, virtual and mixed reality
 avatars and virtual action The topics include algorithms and data
e computer games and game based intestructures, automata, grammars and
faces formal languages, complexity theory
e education, training, and edutainment(structural and computational), computa-
technologies tional biology, computational geometry,
« evolutionary platforms/hardware concurrency theory, cryptography and
 graphics techniques security, databases and knowledge-
¢ human factors of games based systems, foundations of program-
¢ human sciences, siolence and enteming, formal specifications and program
tainment development, machine learning, models
e in-car/flight/train entertainment of computation (parallel and distributed
systems com-puted, fixed parameter tractability,
« intelligent board games guantum computing, and other), se-
« interactive digital storytelling, and mantics and logics of programs, and
interactive television theoretical issues in artificial intelli-
¢ mobile entertainment via eg mobile gence.
phones, PDAs etc

. More information:
e modeling

http://mfcs.mff.cuni.cz/
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_ SINTEF —SINTEF has pooled all /% FORTH —Stelios C. Orphanoudakishas been

its ICT research resources into one elected as the new Chairman of the Board of Directors

institute: SINTEF ICT as of 1 January the Foundation for Research and Technology-Hel

this year. The new institute, having(FORTH) and assumed his new position, succeed

approximately 250 employees, comprise®rof. Eleftherios Economou, on 28 January 2004. Ste

research groups within electronics, cyberOrphanoudakis, President of ERCIM, continues to rep

netics, computer science and appliedent FORTH on ERCIM’s Board of Directors.

mathematics. SINTEF Telecom and

Informatics, the former Norwegian

member of ERCIM, is part of the new e *

institute. The profile of SINTEF ICT \ Constantine Stephanidis

matches closely the ideal profile of (ﬂf 4] has been elected as the new
do§ o

ERCIM. Technology contract research Director of the Institute of Computer Science, Foundation
has long been a male dominated aree for Research and Technology — Hellas (ICS-FORTH),
SINTEF ICT is proud to announce that succeeding Stelios Orphanoudakis, as of 28 January
about 25 percent of its research staff ar, 2004. Constantine Stephanidis continues to represent
female. Their participation adds an extr FORTH on ERCIM’s Executive Committee and to lead
dimension to the content and quality o the ERCIM Working group 'User Interfaces for All'.

the work being done. For more informa-
tion, see http://www.sintef.no/.

g

Vassilis Dougalishas been elected as the ne
Director of the Institute of Applied and
_ ltalian Institute of Technology — Computational Mathematics, Foundation fc
Vittorio Grilli, currently General Research and Technology — Hellas (IACM
Accountant of Italy, is to be the FORTH), succeeding Prof. loannis Papadakis,
Commissioner of the newly founded of 28 January 2004.
Italian Institute of Technology (IIT), to be
located in Genoa. lIT has been established
by the Italian Ministries of Education,
Universities and Research and of% ,
Economy and Finances and aims a// CWI — The Centre for _ CWI - The Dutch government
becoming an international centre of excelMathematics and Computer Science has allocated €48 million to three
lence for scientific research in advancedhas started a new pilot theme on major ICT projects in which CWI
technology, attracting contributions from multimedia delivery. The Convergent participates. The funding is part of the
researchers and experts from the world dfledia Interfaces group is working on800 million euros subsidy programme
research and promoting technologicahew methods for designing, transportingBsik to stimulate the Dutch knowledge
development and training in high tech-and rendering multiple multimedia economy. CWI acts as coordinator for
nology. Within the broader spectrum ofobjects like audio, video, text and imageghe 'BRICKS' project, in which several
research in Italy, IIT will be a centre of over heterogeneous networks and applibutch research organisations participate.
innovation, adding variety and richness taances. One of the major challenges of th&he project reinforces Dutch computer
the panorama of research as well atheme is to present the same content ascience research in fields like parallel
promoting open effective channels ofnetworks using widely different proto- and distributed computing, simulation,
communication with both industry and cols and devices, ranging from UMTS tointelligent systems, algorithms and
other research institutions. For morethe Internet. The initial application areaformal methods. The BRICKS research
information, see http://www.iit.it. is the creation and distribution of themes offer both fundamental chal-
medical multimedia content. Convergentienges and solutions to practical prob-
Media Interfaces is led by Dick lems. 'MultimediaN' deals with the
Bulterman. He was involved in the storing, handling and access of multi-
development of SMIL, a language formedia data. CWI researchers bring in
creating multimedia presentations. It cartheir expertise of databases, computer
synchronize audio or video streams withvision and multimedia presentations to
text and images. SMIL is a W3C the project. Goal of 'Virtual Laboratory
Recommendation and has been applied-Science’, the third project selected for
in media players like GRINS, funding, is to establish a Dutch e-
Quicktime, Realplayer and CWI's openScience environment using high perfor-
source AMBULANT player. mance networking and grid computing.
CWI participates in the areas of visuali-
sation and user interfaces.
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ERCIM — The European Research Consortium for Informatics and Mathematics is an organisation
dedicated to the advancement of European research and development, in information technology
and applied mathematics. Its national member institutions aim to foster collaborative work within
the European research community and to increase co-operation with European industry.

\NZ)C ERCIM is the European Host of the World Wide Web Consortium.

Austrian Association for Research in IT

clo Osterreichische Computer Gesellschaft
Wollzeile 1-3, A-1010 Wien, Austria

Tel: +43 1512 02 35 0, Fax: +43 151202359
http://www.aarit.at/

Council for the Central Laboratory of the Research
Councils, Rutherford Appleton Laboratory
Chilton, Didcot, Oxfordshire OX11 0QX, United Kingdom

CCLRC Tel: +44 1235 82 1900, Fax: +44 1235 44 5385

http://www.cclrc.ac.uk/

Consiglio Nazionale delle Ricerche, ISTI-CNR
Area della Ricerca CNR di Pisa,

Via G. Moruzzi 1, 56124 Pisa, Italy

Tel: +39 050 315 2878, Fax: +39 050 315 2810
http:/fisti.cnr.it/

Czech Research Consortium

http://www.utia.cas.cz/CRCIM/home.html|

Centrum voor Wiskunde en Informatica
Kruislaan 413, NL-1098 SJ Amsterdam,

The Netherlands

Tel: +31 20 592 9333, Fax: +31 20 592 4199
http://www.cwi.nl/

CNR
- for Informatics and Mathematics
FI MU, Botanicka 68a, CZ-602 00 Brno, Czech Republic
Tel: +420 2 688 4669, Fax: +420 2 688 4903

Fonds National de la Recherche

6, rue Antoine de Saint-Exupéry, B.P. 1777
fonds national de 1a L-1017 Luxembourg-Kirchberg
recherche

Tel. +352 26 19 25-1, Fax +352 26 1925 35
http:// www.fnr.lu

FWO FNRS

Egmontstraat 5 rue d'Egmont 5

B-1000 Brussels, Belgium B-1000 Brussels, Belgium
Tel: +32 2 512.9110 Tel: +32 2504 92 11
http://www.fwo.be/ http://www.fnrs.be/

Foundation for Research and Technology — Hellas
Institute of Computer Science

P.O. Box 1385, GR-71110 Heraklion, Crete, Greece
Tel: +30 2810 39 16 00, Fax: +30 2810 39 16 01
http:/iwww.ics.forth.gr/

Fraunhofer ICT Group
Friedrichstr. 60
10117 Berlin, Germany

Fraunhofer Go o scnare 1€l +49 30 726 15 66 0, Fax: ++49 30 726 15 66 19

If you wish to subscribe to ERCIM News

or if you know of a col

By giving your email address, you allow ERCIM to send you email

http:/iwww.iuk.fraunhofer.de

Name:

Order Form

SICS
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SRCIM
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Institut National de Recherche en Informatique
et en Automatique

B.P. 105, F-78153 Le Chesnay, France

Tel: +33 1 3963 5511, Fax: +33 1 3963 5330
http://www.inria.fr/

Irish Universities Consortium

co/Trinity College Department of Computer Science,
Dublin 2, Ireland

Tel: +353 1 608 1765, Fax: 353 1 677 2204
http://www.cs.tcd.ie/ERCIM

Norwegian University of Science and Technology
Faculty of Information Technology, Mathematics and
Electrical Engineering, N 7491 Trondheim, Norway
Tel: +47 73 59 80 35, Fax: +47 73 59 36 28
http://www.ntnu.no/

Spanish Research Consortium for Informatics
and Mathematics

Esperanza Marcos, Rey Juan Carlos University,
C/ Tulipan s/n, 28933-Mostoles, Madrid, Spain,
Tel: +34 91 664 74 91, Fax: 34 91 664 74 90

Swedish Institute of Computer Science
Box 1263,

SE-164 29 Kista, Sweden

Tel: +46 8 633 1500, Fax: +46 8 751 72 30
http://www.sics.se/

Swiss Association for Research in Information Technology
c/o Prof. Dr Alfred Strohmeier, EPFL-IC-LGL,
CH-1015 Lausanne, Switzerland

Tel +41 21 693 4231, Fax +41 21 693 5079
http://www.sarit.ch/

Slovak Research Consortium for Informatics and
Mathematics, Comenius University, Dept.of Computer
Science, Mlynska Dolina M, SK-84248 Bratislava, Slovakia
Tel: +421 2 654 266 35, Fax: 421 2 654 270 41
http://iwww.srcim.sk

Magyar Tudomanyos Akadémia

Szamitastechnikai és Automatizalasi Kutato Intézet
P.O. Box 63, H-1518 Budapest, Hungary

Tel: +36 1 279 6000, Fax: + 36 1 466 7503
http:/iwww.sztaki.hu/

Technical Research Centre of Finland

P.O. Box 1200

FIN-02044 VTT, Finland

Tel:+358 9 456 6041, Fax :+358 9 456 6027
http:/iwww.vtt fi/tte
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