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1 Introduction

For thelasttwo decadesagent-basetechnologyhasbeenappliedto building intelligent
systems.The ability of agentsto make their own decisionsandadaptto andlearnfrom
their environmentis a very powerful tool for implementingntelligentsystemsf general
competenceln addition, the study of multi-agentsystems— collectionsof specialised
agentsworking in parallel— hashelpedus to solve complex problemsnot previously
solved usinga centralisedapproach.Moreover, agent-basedimulatorshave beenused
to betterunderstanadcooperatiorand competitionin society It is thereforenot surpris-
ing thatagent-basedystemsave beensuccessfuin mary varieddomainsjncluding E-
commercepnline learning,medicine, entertainmenthuman-computeinteraction,busi-
nessmanagementraffic controlandconflict simulation.

Becauseagenttechnologyis sucha key areaof Artificial Intelligence,andasBritain
is stronglyrepresenteih this areathe Societyfor the Studyof Artificial Intelligenceand
the Simulationof Behaviour decidedto make agenttechnologythe themeof their 2001
corvention(AISB’01), heldin York. Fiveinvitedtalksin the plenarysessionsit AISB’01
were on agent-basedopics. Nick JenningsdiscussedAutomatedHaggling: Building
Artificial Negotiators”,LyndonLeedescribedhe“Multi-Agent Researclat British Tele-
com”, Andrew Jonesspole “On the Conceptof Trust”, ChristophBenzmiiller presented
“An AgentBasedApproachto Reasoning'andJim DorandescribedAgentsandEcosys-
tem Managementfrom the FraserRiverto BooleanNetworks”.

Furthermorethe corventionincludedsymposieon (a) Software Mobility and Adap-
tive Behaviour, (b) Information Agentsfor E-commerceand (c) Adaptive Agentsand
Multi-Agent SystemsWe invited certainauthordrom thesesymposiao submitextended
papergo this specialissue sothatwe could presentbroadcross-sectionf cuttingedge
agenttechnologyin onevolume.In thethreesectiondelow, we briefly describethethree
subdomain®f agenttechnologyrepresentetiere andthe specificwork from theauthors
with papersn thisvolume.
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2 Adaptive Agentsand Multi-Agent Systems

In recentyears,intelligent agentsand multi-agentsystemshave becomea highly active
areaof Al researchlintelligent Agentshave beendevelopedandappliedsuccessfullyin
mary domains,suchas E-commercehuman-computeinteraction,entertainmentpro-
cessmanagemenandtraffic control. Whendesigningagentsystemsit is impossibleto
foreseaall the potentialsituationsanagentmayencounteandspecifyanagentbehaiour
optimally in advance Agentsthereforehaveto learnfrom andadaptto their ervironment.
Thistaskis evenmorecomplex whennatureis nottheonly sourceof uncertaintyandthe
agentis situatedin an ervironmentthat containsotheragentswith potentially different
capabilities,goals,and beliefs. Multi-Agent Learning,i.e., the ability of the agentsto
learnhow to cooperat@andcompetebecomegrucialin suchdomains.

EventhoughMachineLearning(ML) hasbeenstudiedextensvely in the past,ML
researcthasbeenmostly independentf agentresearchandonly in recentyearshasit
receved more attentionin connectionwith Agentsand Multi-Agent Systems. This is
in someways surprising,becausehe ability to learn and adaptis one of (if not the)
mostimportantfeatureof intelligenceandautonomy Nowadays the integrationof ML
technologyinto agentsystemshasbecomea majorchallenge.

Researclin MachineLearningfor agentsandmulti-agentsystemss still in thebegin-
ning stagesandmary issuesarestill unresohed. Amongstthesessuesarethequestiorof
the sourceandthe properselectionof trainingdata(e.g.,the creditassignmenproblem),
how to achieve coordinatedand specializedbehaiour in ateamof learningagentsthe
timelinessof learningproblemsandmary more(see for example (SenandWeiss,1999)
and(Kazalov andKudenlo, 2001)for overviews). While reinforcementearninghasbe-
comethe predominantearningtechniquefor agentsyery recentlythe focusis shifting
towardshybrid solutionsthat incorporateother ML approachesWe expectto seethis
trendgainingmomenturin the nearfuture.

The Symposiunon Adaptive AgentsandMulti-Agent Systemsat AISB’01 wasa pi-
oneeringexperienceasno symposiunon learningagentshadbeenorganizedpreviously
in the UK. With the symposiumwe intendedto increaseawarenessndinterestin adap-
tive agentresearctin the EuropeanAl community and encouragdurther researchand
collaborationbetweenMachine Learningexpertsand Agent Systemsexperts. Last but
not least,we intendedto give arepresentatie overview of currentresearchn the areaof
adaptve agentsn Europeandworldwide. For this Speciallssue,we have chosernthree
paperdrom oursymposiumFirstly, FrancedV. T. BrazierandNiek. J. E. Wijngaardsn-
troduceautomatedservicingasaway of designingadaptableagentsanideathatdoesnot
draw ontheclassicaliew of machindearning but seesadaptatiorasanexternallydriven
process.Secondly PedroRafael Gra@ and Gra@ Gasparproposean agent-architecture
to dealwith real-time(groupcommunicationproblemswhereit is importantbothto react
to constantthangesn the ervironmentandto learnto recognizethe generictendencies
in the sequencef thosechanges Finally, Chia-Hsuanyeh and Shu-HengChens paper
presentsan economicsimulationbasedon an artificial stockmarket. Their simulationis
usedto studyhow economicheterogeneitymprovesmarket efficiency.

3 Information Agentsfor Electronic Commerce

Internetconnectvity is creatinganinformation-centricsocietywheremillions of people
accesdarge amountsof informationstoredin distinct and possiblyheterogeneoudata
sourcespn adaily basis.Frequentlypiecesof informationfrom differentsourcesanbe
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combinedo createnew andoftenmoremeaningfulinformation. As away of automating
this processa researctstratgy is currently beingdevotedto the developmentof infor-

mationagentg(Klusch, 1999), software componentshat canact on behalfof individual

usersto managentelligently the informationonetypically findsin distributed networks

like thelnternet.

However, asthe compleity of creatingnew informationincreasegfinding the right
piecesto producea new one canbe quite time consuming)the conceptof information
is slowly transformingitself from a freely accessibleentity to that of a productwith a
price. This transformatiorhasopenedup new marketswhereinformationis tradedelec-
tronically muchthe sameway a physicalproductis (CohenandStathis,2001). However,
theimportanceof informationmarketsis that physicalproductsarenot excluded,in that
thesetoo canberepresentedspiecesof information.

The symposiumon Information Agentsfor ElectronicCommerceat AISB’01 pre-
sentedcurrentresearcton awide rangeof issuesjn particulay whereactuities for trad-
ing informationin an electronicmarket could take placebetweenpeople,organizations
or both (DignumandSierra,2001). The papersselectedor this specialissueaddresghe
threeparticularaspectof servicecomposition,useragentinteraction,and specification
of agentbehaiour usingcomputationalogic andconstraints.

In “TowardsAgent-Based®erviceCompositionThroughNegotiationin Multiple Auc-
tions”, Chris Preist,Andrew Byde, ClaudioBartolini and GiacomoPiccinelli go beyond
the useof auctionsfor basicservicesand investigatehow to composeservicesandin
particularhow to useauctionsto negotiateaboutsuchcomposedservices.In “Design-
ing Agentsfor a Virtual Marketplace”,Kaveh Kamyab,FrankGuerin, PetarGoules and
EbrahimMamdanidesignanadaptve virtual salesassistantwhich builds on aBelief De-
siresandIntentions(BDI) architectureandfuzzy rulesto engagen interactionwith the
user Finally, in “BDI AgentsandConstraintLogic”, StuartChalmersandPeterM. D.
Graydeclaratve specifyanelectroniccommerceapplicationwheretheinternalarchitec-
tureof theagentds basednthe BDI modeltoo, but in this caseusingconstraintasthe
mainrepresentatioandimplementatiorformalism.

4 Software Mobility and Adaptive Agents

Mobile agentshave emegedas a paradigmfor structuringdistributed applications. A
mobile agentis a program,which can,at runtime,make autonomouslecisionsaboutthe
locationswhereit will continueits execution(Langeandlshima,1998). Othermethods
for providing software mobility have beenproposed,including evolutionary and self-
organisingsystemsants,mobile agentsmobile codeandactive networks.

Softwaremobility canbring robustnessperformancescalabilityor expressvenesgo
systemslt hasbeenusedsuccessfullyn differentapplicationdomainsjncludingnetwork
managementinternetresourcediscovery, electronicmarket placesandinteractionwith
mobile users.Thetopic of mobility is the objectof active researchandmary variedas-
pectsareunderinvestigationsuchascommunicationgetweermobileentities languages
to expresamobility andtheirtyping, managemenaf resourcesndsecurityinfrastructure
for mobilecode.Thedevelopmenbf atheoreticaframenork ableto describeandreason
aboutsystemswith mobility hasalsoreceved muchattention. In particulay the Ambi-
ent calculus(Cardelliand Gordon,1998)introducesthe idea of a locationdelimited by
boundariesndoperationdo move acrosssuchboundaries.

For this Speciallssue,we have chosenwo papersrom the symposiumon Software
Mobility and Adaptive Behaviour. First, Lidia Yamamotoand Guy Leducpresenta re-
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flectorserviceto maintainapplicationlevel-connectiity in the presencef network-level
multicastfailures;this servicerelieson mobile codeandmakesuseof migrationto adapt
its behaviour to the network configuration.SecondJulianPadgetpresents specification
of electronicinstitutionsin processalgebrasextendedwith locations;he examinessome
key aspect®f aprototypicalE-institutionusingthe Sealandtype-safeAmbientcalculiin
orderto compareheir properties.

Acknowledgments

We wish to thankeveryoneinvolvedin the organisationof the AISB’01 corvention,in-
cluding the conferenceoffice staf, the technicalsupportand secretariaktaf, andthe
helpdeskrs,withoutwhomtheconferencevould have collapsedin particular we would
like to thankthe programmecommitteememberdor thethreeAISB’01 symposiarepre-
sentedhere,for their help in attracting,selectingandreviewing papers ot just for the
symposiabut alsofor this volume: Jean-Pierrdriot, Mark D’Inverno,Michael Fisher
ChristopheGiraud-CarrierLyndonLee,MichaelLuck, ScottMoss,Joeg Mueller, Simon
Parsons JeremyPitt, Chris Preist,OmerRana,Marek Segot, CarlesSierra,Francesca
Toni, JanVitek, GerdWagner lan WakemanandMik e Wooldridge.

Specialtthanksto Enric Plazafor giving aninvitedtalk atthe symposiurmon Adaptive
AgentsandMulti-Agent Systemsandthe AgentLinkll network for fundinghis visit. We
wish to praiseGeraintWiggins for his inspirationin gettingthe AISB Journaloff the
ground. Not only did he suggesthe split from the AISBQ andthatthefirst issuebe on
agentsput, aschairof SSAISB,he hasalsobeeninvolvedwith every detailin boththe
researctandadministratve aspect®f creatingthis new journal.

References

Cardelli,L. andGordon A. (1998).Mobile Ambients.In Nivat, M., editor, Foundations of
Software Science and Computational Structures, Lecture Notesin Computer Science,
volume1378,pagesl40-155 SpringerVerlag.

Cohen,M. and Stathis,K. (2001). Stratgic changestemmingfrom E-commerce:im-
plicationsof multi-agentsystemsn the supplychain. Journal of Srategic Change,
10:139-149.

Dignum, F. andSierra,C. (2001). Agent Mediated Electronic Commerce. The European
AgentLink Perspective. Lecture Notesin Computer Science, volume1993. Springer
Verlag.

Kazalov, D. andKudenlo, D. (2001).Machinelearningandinductivelogic programming
for multi-agentsystems. In Luck, M., Marik, V., Stepankva, O., and Trappl, R.,
editors,Multi-Agent Systems and Applications. SpringerVerlag.

Klusch, M. (1999). Intelligent Information Agents - Agent-Based Information Discovery
and Management on the Internet. SpringerVerlag.

Lange,D. andishima,M. (1998). Programming and Deploying Java Mobile Agents with
Aglets. Addison-Wesley.

Sen,S. andWeiss, G. (1999). Learningin multi-agentsystems. In Weiss, G., editor,
Multi-Agent Systems. MIT Press.

http://ww. ai sb. org. uk



