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Foreword

Our species is unique in this world in the range and sophistication of our social abil-
ities. For sure, other animal species can exhibit impressive social skills of a kind —
some insects, such as ants and termites, are capable of jaw dropping feats of appar-
ently cooperative activity; and animals such as wolves, hunting in packs, can cooper-
ate to bring down prey that are well beyond the aspirations of any individual animal.
But these feats, impressive though they are, pale into insignificance compared to the
feats of social magic that we all perform every day of our lives. The social skills
we exhibit go far, far beyond animal instinct and evolutionary conditioning. We are
capable of routinely communicating rich, complex, abstract ideas across linguistic
and cultural divides. We are capable of explicit, rational cooperation on a global
scale – think of all the communication, coordination, and cooperation involved in
a task such as organising the Olympic games, involving hundreds of nationalities,
dozens of languages, millions of people, and years of preparation.

Of all the social skills we possess beyond a common language, it is perhaps our
ability to explicitly reach agreements with each other that mark us out from the
rest of the animal world. A world without agreement would be unimaginable — a
world where life was, in the words of the 17th century philosopher Thomas Hobbes,
“solitary, poor, nasty, brutish, and short”. It is our ability to make agreements on
matters of common interest, and to implement and police these agreements, that
makes the social world that we live in, and the global economy, possible.

For researchers in artificial intelligence, human social skills raise an intrigu-
ing challenge: can we build computers that are capable of exhibiting these skills?
Can we build computers that can cooperate, coordinate, and, more generally, reach
agreements with each other on our behalf? This question is fascinating because it
presents deep scientific and technical challenges, but also raises the prospect of
game-changing applications if one is successful. This research question has led to
the emergence of a new research area, known as agreement technologies. This re-
search area is concerned with the theory and practice of computer systems that can
make agreements on behalf of human users or owners in situations where the pref-
erences and beliefs of the participants are different.
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The present volume represents the state of the art in agreement technologies. It
contains papers that address questions such as how computers can allocate scarce
societal resources in a reasonable way; how computers can govern their own arti-
ficial social systems; and how we can automate the process of negotiation among
rational, self-interested participants. We are, I think it is fair to say, still quite some
way from realising the dream of computers that can exhibit the same social skills
that we all seem to magically possess. But this volume gives a flavour of where we
are on the road to achieving this goal, and clearly demonstrates why this is such a
fascinating and rewarding area in which to work.

Oxford, July 2012 Michael Wooldridge



Preface

This book describes the state of the art in the emerging field of Agreement Tech-
nologies (AT). AT refer to computer systems in which autonomous software agents
negotiate with one another, typically on behalf of humans, in order to come to mu-
tually acceptable agreements. The term “Agreement Technologies” was introduced
by Michael Wooldridge in conversations at the AAMAS conference in 2004. It was
also used by Nicholas R. Jennings as title for a keynote talk given in 2005. Carles
Sierra was among the first to give shape to the field by defining five key areas as
technological building blocks for AT in 2007, in the context of the Spanish Con-
solider Project on AT.

The book was produced in the framework of COST Action IC0801 on Agree-
ment Technologies. The Action was funded for four years (2008-2012) as part of
the European Cooperation in Science and Technology (COST) programme. It com-
prised about 200 researchers from 25 European COST countries working on topics
related to AT, plus 8 institution from 7 non-COST countries (Argentina, Australia,
Brazil, Mexico, UAE, USA, and New Zealand). The overall mission of the COST
Action was to support and promote the harmonization of nationally-funded high-
quality research towards a new paradigm for next generation distributed systems
based on the notion of agreement between computational agents, fostering research
excellence and sowing the seeds for technology transfer to industry. For this pur-
pose, the Action aimed at improving the quality, profile, and industrial relevance of
European research in the emerging field of Agreement Technologies, drawing on
relevant prior work from related areas and disciplines.

To achieve its mission, the COST Action defined five Working Groups (WGs)
around the key areas of AT, where research results needed to be pooled and coor-
dinated: Semantic Technologies, Norms, Organisations, Argumentation & Negotia-
tion, as well as Trust. These WGs promoted the interaction among researchers and
groups already funded by other national or international initiatives, so as to allow for
an effective exchange of knowledge and experience, and to facilitate the dynamic
development of sub-communities around specific areas of strategic importance. To
this end, two Joint WG Workshops were held each year, usually co-located with a
major event in the field (e.g. IJCAI, AAMAS, ESWC, and EUMAS). These work-
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shops included sessions to advance on WG-related topics, as well as sessions and
panels on cross-WG topics. As a result, various interrelations between the WGs be-
came apparent, reinforcing the backbone of AT as a new field in its own right. The
workshops finally converged into the First International Conference on Agreement
Technologies, held in October 2012 in Dubrovnik, Croatia.

This book is the result of the research coordination activities carried out within
the framework of COST Action IC0801. It is subdivided into seven parts. Part I is
dedicated to foundational issues of Agreement Technologies, examining the notion
of agreement and agreement processes from different perspectives. Parts II to VI
were put together as a huge collaborative effort within the five WGs of the COST
Action, which was coordinated by the respective WG Chairs. Part II outlines the rel-
evance of novel approaches to Semantics and ontological alignments in distributed
settings. Part III gives an overview of approaches for modelling norms and norma-
tive systems, the simulation of their dynamics, and their impact on the other key
areas of Agreement Technologies. Part IV discusses how to design computational
organisations, how to reason about them, and how organisational models can be
evolved. Part V gives an overview of current approaches to argumentation and ne-
gotiation, and how they can be used to inform human reasoning, as well as to assist
machine reasoning. Part VI describes different models and mechanisms of trust and
reputation, and discusses their relevance for the other key areas of Agreement Tech-
nologies. Finally, Part VII provides examples of how the techniques outlined in the
previous parts of the book can be used to build distributed software applications
that solve real-world problems. Please notice that the parts are supported by a set of
video-lectures that can be freely downloaded from the web.

I would like to take the opportunity to thank everybody who contributed to the
exciting effort of shaping the vibrant field of Agreement Technologies, whose state
of the art is summarised in this book. This includes the researchers and practitioners
of the AT community, COST Action IC0801 members and, in particular, the co-
editors, chapter authors, and reviewers of this publication. The book is the first one
to provide a comprehensive overview of the emerging field of Agreement Technolo-
gies, written and coordinated by leading researchers in the field. It is the result of a
massive concerted effort – I hope you will enjoy reading it.

Madrid, July 2012 Sascha Ossowski
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Ježić, Gordan
University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia,
e-mail: gordan.jezic@fer.hr

Jones, Andrew
Department of Informatics, King’s College London, United Kingdom, e-mail:
andrewji.jones@kcl.ac.uk

Jordán, Jaume
Departamento de Sistemas Informáticos y Computación, Universitat Politéc-
nica de València, Camino de Vera s/n, 46022 Valencia, Spain, e-mail:
jjordan@dsic.upv.es

Julián, Vicente
Departamento de Sistemas Informáticos y Computación, Universitat Politéc-
nica de València, Camino de Vera s/n, 46022 Valencia, Spain, e-mail:
vinglada@dsic.upv.es

Kirikal, Kristi
Tallinn University of Technology, Tallinn, Estonia, e-mail: kristi.kirikal@
gmail.com

Kollingbaum, Martin
Department of Computing Science, University of Aberdeen, United Kingdom,
e-mail: m.j.kollingbaum@abdn.ac.uk

Koster, Andrew
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
andrew@iiia.csic.es

Kušek, Mario



xxxiv List of Contributors

University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia,
e-mail: mario.kusek@fer.hr

Leite, João
CENTRIA, Departamento de Informática, Universidade Nova de Lisboa, Portugal,
e-mail: jleite@fct.unl.pt

Lopes Cardoso, Henrique
LIACC / Dep. Eng. Informática, Faculdade de Engenharia, Universidade do Porto
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal, e-mail: hlc@fe.up.pt

López-Carmona, Miguel A.
Computer Engineering Department, Universidad de Alcalá, Es-
cuela Politécnica, 28871 Alcalá de Henares, Madrid, Spain, e-mail:
miguelangel.lopez@uah.es

López-Sánchez, Maite
University of Barcelona, Barcelona, Spain, e-mail: maite@maia.ub.es

Lorini, Emiliano
Logic, Interaction, Language, and Computation Group, IRIT, Université Paul
Sabatier, France, e-mail: Emiliano.Lorini@irit.fr

Lovrek, Ignac
University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia,
e-mail: ignac.lovrek@fer.hr

Luck, Michael
Department of Informatics, King’s College London, United Kingdom, e-mail:
michael.luck@kcl.ac.uk

Lujak, Marin
University Rey Juan Carlos, CETINIA, c/ Tulipán s/n, 28933 Móstoles, Madrid,
Spain, e-mail: marin.lujak@urjc.es

Madrenas, Jordi
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
jmadrenas@iiia.csic.es

Mahmoud, Samhar
Department of Informatics, King’s College London, United Kingdom, e-mail:
samhar.mahmoud@kcl.ac.uk

Marsá-Maestre, Iván
Computer Engineering Department, Universidad de Alcalá, Escuela Politécnica,
28871 Alcalá de Henares, Madrid, Spain, e-mail: ivan.marsa@uah.es

Meneguzzi, Felipe
Pontifícia Universidade Católica do Rio Grande do Sul, Faculdade de Infor-
mática, Av. Ipiranga 6681, Prédio 32, 90619-900 Porto Alegre, Brazil, e-mail:
felipe@meneguzzi.eu



List of Contributors xxxv

Meyer, John-Jules
Department of Information and Computing Sciences, Universiteit Utrecht, The
Netherlands, e-mail: jj@cs.uu.nl

Mikhaylov, Boris
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
boris@iiia.csic.es

Modgil, Sanjay
Kings’ College London, United Kingdom, e-mail: sanjay.modgil@kcl.ac.
uk

Morge, Maxime
Laboratoire d’Informatique Fondamentale de Lille, Université Lille 1, Bat M3 -
F-59655 Villeneuve d’Ascq, France, e-mail: Maxime.Morge@lifl.fr

Možina, Martin
University of Ljubljana, Slovenia, e-mail: martin.mozina@fri.uni-lj.si

Noriega, Pablo
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
pablo@iiia.csic.es

Norman, Timothy J.
Department of Computing Science, University of Aberdeen, United Kingdom,
e-mail: t.j.norman@abdn.ac.uk

Oliveira, Eugénio
LIACC, Dep. Eng. Informática, Faculdade de Engenharia, Universidade do Porto,
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal, e-mail: eco@fe.up.pt

Oren, Nir
University of Aberdeen, United Kingdom, e-mail: n.oren@abdn.ac.uk

Ossowski, Sascha
University Rey Juan Carlos, CETINIA, c/ Tulipán s/n, 28933 Móstoles, Madrid,
Spain, e-mail: sascha.ossowski@urjc.es

Paglieri, Fabio
Goal-Oriented Agents Lab (GOAL), Istituto di Scienze e Tecnologie della
Cognizione, CNR, Via S. Martino della Battaglia 44, 00185 Roma, Italy, e-mail:
fabio.paglieri@istc.cnr.it

Pan, Jeff Z.
University of Aberdeen, King’s College, Aberdeen AB24 3UE, United Kingdom,
e-mail: jeff.z.pan@abdn.ac.uk

Paprzycki, Marcin
Systems Research Institute Polish Academy of Sciences, Warsaw, Poland, e-mail:
marcin.paprzycki@ibspan.waw.pl

Parent, Xavier



xxxvi List of Contributors

Individual and Collective Reasoning (ICR) group, University of Luxembourg,
Luxembourg, e-mail: xavier.parent@uni.lu

Penya-Alba, Toni
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
tonipenya@iiia.csic.es

Pérez-Sotelo, J. Santiago
University Rey Juan Carlos, CETINIA, c/ Tulipán s/n, 28933 Móstoles, Madrid,
Spain, e-mail: josesantiago.perez@urjc.es

Persson, Jan A.
Malmö University, Sweden, e-mail: Jan.A.Persson@mah.se

Podobnik, Vedran
University of Zagreb, Faculty of Electrical Engineering and Computing, Croatia,
e-mail: vedran.podobnik@fer.hr

Polleres, Axel
Siemens AG Österreich, Siemensstrasse 90, 1210 Vienna, Austria, e-mail:
axel.polleres@siemens.com

Pujol-González, Marc
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
mpujol@iiia.csic.es

Purvis, Martin
Information Science Department, University of Otago, New Zealand, e-mail:
mpurvis@infoscience.otago.ac.nz

Purvis, Maryam
Information Science Department, University of Otago, New Zealand, e-mail:
tehrany@infoscience.otago.ac.nz

Reed, Chris
University of Dundee, United Kingdom, e-mail: chris@computing.dundee.
ac.uk

Rocha, Ana Paula
LIACC, Dep. Eng. Informática, Faculdade de Engenharia, Universidade do Porto,
Rua Dr. Roberto Frias, 4200-465 Porto, Portugal, e-mail: arocha@fe.up.pt

Rodríguez, Inmaculada
University of Barcelona, Barcelona, Spain, e-mail: inma@maia.ub.es

Rodríguez-Aguilar, Juan A.
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
jar@iiia.csic.es

Rodrigo, Mario
Departamento de Sistemas Informáticos y Computación, Universitat Politéc-
nica de València, Camino de Vera s/n, 46022 Valencia, Spain, e-mail:



List of Contributors xxxvii

mrodrigo@dsic.upv.es

Rosell, Bruno
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
rosel@iiia.csic.es

Rotolo, Antonino
CIRSFID - Faculty of Law, University of Bologna, Italy, e-mail:
antonino.rotolo@unibo.it

Routier, Jean-Christophe
Laboratoire d’Informatique Fondamentale de Lille, Université Lille 1, Bat M3 -
F-59655 Villeneuve d’Ascq, France, e-mail: Jean-Christophe.Routier@
lifl.fr

Sabater-Mir, Jordi
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
jsabater@iiia.csic.es

Sartor, Giovanni
EUI, Florence/CIRSFID - Faculty of Law, University of Bologna, Italy, e-mail:
giovanni.sartor@eui.eu

Savarimuthu, Bastin Tony Roy
Information Science Department, University of Otago, New Zealand, e-mail:
TonyR@infoscience.otago.ac.nz

Schorlemmer, Marco
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
marco@iiia.csic.es

Sierra, Carles
IIIA-CSIC, Campus UAB, Bellaterra, 08193 Barcelona, Spain, e-mail:
sierra@iiia.csic.es

Silva Fagundes, Moser
University Rey Juan Carlos, CETINIA, c/ Tulipán s/n, 28933 Móstoles, Madrid,
Spain, e-mail: moser.fagundes@urjc.es

Simari, Guillermo R.
Universidad Nacional del Sur, Bahía Blanca, Argentina, e-mail:
grs@cs.uns.edu.ar

Such, Jose M.
Departamento de Sistemas Informáticos y Computación, Universitat Politéc-
nica de València, Camino de Vera s/n, 46022 Valencia, Spain, e-mail:
jsuch@dsic.upv.es

Szeider, Stefan
Vienna University of Technology, Austria, e-mail: stefan@szeider.net

Szmeja, Paweł



xxxviii List of Contributors

Systems Research Institute Polish Academy of Sciences, Warsaw, Poland, e-mail:
pawel.szmeja@gmail.com

Tampitsikas, Charalampos
Università della Svizzera italiana, via G. Buffi 13, 6900 Lugano, Switzerland,
e-mail: charalampos.tampitsikas@usi.ch

Taveter, Kuldar
Tallinn University of Technology, Tallinn, Estonia, e-mail: kuldar.taveter@
ttu.ee

Toni, Francesca
Imperial College London, United Kingdom, e-mail: ft@imperial.ac.uk

Torroni, Paolo
University of Bologna, Italy, e-mail: p.torroni@unibo.it
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