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1 Introduction

For thelasttwo decades,agent-basedtechnologyhasbeenappliedto building intelligent
systems.Theability of agentsto make their own decisionsandadaptto andlearnfrom
their environmentis a verypowerful tool for implementingintelligentsystemsof general
competence.In addition,the studyof multi-agentsystems— collectionsof specialised
agentsworking in parallel— hashelpedus to solve complex problemsnot previously
solved usinga centralisedapproach.Moreover, agent-basedsimulatorshave beenused
to betterunderstandcooperationandcompetitionin society. It is thereforenot surpris-
ing thatagent-basedsystemshave beensuccessfulin many varieddomains,includingE-
commerce,online learning,medicine,entertainment,human-computerinteraction,busi-
nessmanagement,traffic controlandconflict simulation.

Becauseagenttechnologyis sucha key areaof Artificial Intelligence,andasBritain
is stronglyrepresentedin thisarea,theSocietyfor theStudyof Artificial Intelligenceand
the Simulationof Behaviour decidedto make agenttechnologythe themeof their 2001
convention(AISB’01), heldin York. Fiveinvitedtalksin theplenarysessionsatAISB’01
wereon agent-basedtopics. Nick Jenningsdiscussed“AutomatedHaggling: Building
Artificial Negotiators”,LyndonLeedescribedthe“Multi-Agent ResearchatBritish Tele-
com”, Andrew Jonesspoke “On theConceptof Trust”, ChristophBenzm̈uller presented
“An AgentBasedApproachto Reasoning”andJimDorandescribed“AgentsandEcosys-
temManagement:from theFraserRiver to BooleanNetworks”.

Furthermore,theconventionincludedsymposiaon (a) SoftwareMobility andAdap-
tive Behaviour, (b) InformationAgentsfor E-commerce,and (c) Adaptive Agentsand
Multi-Agent Systems.Weinvitedcertainauthorsfrom thesesymposiato submitextended
papersto thisspecialissue,sothatwecouldpresentabroadcross-sectionof cuttingedge
agenttechnologyin onevolume.In thethreesectionsbelow, webriefly describethethree
subdomainsof agenttechnologyrepresentedhere,andthespecificwork from theauthors
with papersin thisvolume.
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2 Adaptive Agents and Multi-Agent Systems

In recentyears,intelligent agentsandmulti-agentsystemshave becomea highly active
areaof AI research.IntelligentAgentshave beendevelopedandappliedsuccessfullyin
many domains,suchasE-commerce,human-computerinteraction,entertainment,pro-
cessmanagementandtraffic control. Whendesigningagentsystems,it is impossibleto
foreseeall thepotentialsituationsanagentmayencounterandspecifyanagentbehaviour
optimally in advance.Agentsthereforehaveto learnfrom andadaptto theirenvironment.
This taskis evenmorecomplex whennatureis not theonly sourceof uncertainty, andthe
agentis situatedin an environmentthat containsotheragentswith potentiallydifferent
capabilities,goals,andbeliefs. Multi-Agent Learning,i.e., the ability of the agentsto
learnhow to cooperateandcompete,becomescrucial in suchdomains.

Even thoughMachineLearning(ML) hasbeenstudiedextensively in the past,ML
researchhasbeenmostly independentof agentresearchandonly in recentyearshasit
received more attentionin connectionwith Agentsand Multi-Agent Systems. This is
in someways surprising,becausethe ability to learn and adaptis one of (if not the)
mostimportantfeatureof intelligenceandautonomy. Nowadays,the integrationof ML
technologyinto agentsystemshasbecomeamajorchallenge.

Researchin MachineLearningfor agentsandmulti-agentsystemsis still in thebegin-
ningstages,andmany issuesarestill unresolved.Amongsttheseissuesarethequestionof
thesourceandtheproperselectionof trainingdata(e.g.,thecreditassignmentproblem),
how to achieve coordinatedandspecializedbehaviour in a teamof learningagents,the
timelinessof learningproblems,andmany more(see,for example,(SenandWeiss,1999)
and(Kazakov andKudenko, 2001)for overviews). While reinforcementlearninghasbe-
comethe predominantlearningtechniquefor agents,very recentlythe focusis shifting
towardshybrid solutionsthat incorporateotherML approaches.We expect to seethis
trendgainingmomentumin thenearfuture.

TheSymposiumon AdaptiveAgentsandMulti-Agent Systemsat AISB’01 wasa pi-
oneeringexperience,asno symposiumon learningagentshadbeenorganizedpreviously
in theUK. With thesymposium,we intendedto increaseawarenessandinterestin adap-
tive agentresearchin the EuropeanAI community, andencouragefurther researchand
collaborationbetweenMachineLearningexpertsandAgent Systemsexperts. Last but
not least,we intendedto givea representativeoverview of currentresearchin theareaof
adaptive agentsin Europeandworldwide. For this SpecialIssue,we have chosenthree
papersfrom oursymposium.Firstly, FrancesM. T. BrazierandNiek. J.E. Wijngaardsin-
troduceautomatedservicingasawayof designingadaptableagents,anideathatdoesnot
draw ontheclassicalview of machinelearning,but seesadaptationasanexternallydriven
process.Secondly, PedroRafaelGraça andGraça Gasparproposeanagent-architecture
to dealwith real-time(groupcommunication)problemswhereit is importantbothto react
to constantchangesin the environmentandto learnto recognizethe generictendencies
in thesequenceof thosechanges.Finally, Chia-HsuanYehandShu-HengChen’s paper
presentsaneconomicsimulationbasedon anartificial stockmarket. Their simulationis
usedto studyhow economicheterogeneityimprovesmarketefficiency.

3 Information Agents for Electronic Commerce

Internetconnectivity is creatingan information-centricsocietywheremillions of people
accesslarge amountsof informationstoredin distinct andpossiblyheterogeneousdata
sources,on a daily basis.Frequently, piecesof informationfrom differentsourcescanbe
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combinedto createnew andoftenmoremeaningfulinformation.As awayof automating
this process,a researchstrategy is currentlybeingdevotedto the developmentof infor-
mationagents(Klusch,1999),softwarecomponentsthatcanacton behalfof individual
usersto manageintelligently the informationonetypically finds in distributednetworks
like theInternet.

However, asthe complexity of creatingnew informationincreases(finding the right
piecesto producea new onecanbe quite time consuming),the conceptof information
is slowly transformingitself from a freely accessibleentity to that of a productwith a
price. This transformationhasopenedup new marketswhereinformationis tradedelec-
tronically muchthesamewaya physicalproductis (CohenandStathis,2001).However,
the importanceof informationmarketsis thatphysicalproductsarenot excluded,in that
thesetoo canberepresentedaspiecesof information.

The symposiumon Information Agentsfor ElectronicCommerceat AISB’01 pre-
sentedcurrentresearchon a wide rangeof issues,in particular, whereactivities for trad-
ing informationin an electronicmarket could take placebetweenpeople,organizations
or both(DignumandSierra,2001).Thepapersselectedfor this specialissueaddressthe
threeparticularaspectsof servicecomposition,user-agentinteraction,andspecification
of agentbehaviour usingcomputationallogic andconstraints.

In “TowardsAgent-BasedServiceCompositionThroughNegotiationin Multiple Auc-
tions”, ChrisPreist,Andrew Byde,ClaudioBartolini andGiacomoPiccinelli go beyond
the useof auctionsfor basicservicesand investigatehow to composeservicesand in
particularhow to useauctionsto negotiateaboutsuchcomposedservices.In “Design-
ing Agentsfor a Virtual Marketplace”,KavehKamyab,FrankGuerin,PetarGoulev and
EbrahimMamdanidesignanadaptivevirtual salesassistant,whichbuildsonaBelief De-
siresandIntentions(BDI) architectureandfuzzy rulesto engagein interactionwith the
user. Finally, in “BDI AgentsandConstraintLogic”, StuartChalmersandPeterM. D.
Graydeclarativespecifyanelectroniccommerceapplicationwheretheinternalarchitec-
tureof theagentsis basedon theBDI modeltoo,but in this case,usingconstraintsasthe
mainrepresentationandimplementationformalism.

4 Software Mobility and Adaptive Agents

Mobile agentshave emergedasa paradigmfor structuringdistributedapplications. A
mobileagentis a program,which can,at runtime,make autonomousdecisionsaboutthe
locationswhereit will continueits execution(LangeandIshima,1998). Othermethods
for providing software mobility have beenproposed,including evolutionary and self-
organisingsystems,ants,mobileagents,mobilecodeandactivenetworks.

Softwaremobility canbring robustness,performance,scalabilityor expressivenessto
systems.It hasbeenusedsuccessfullyin differentapplicationdomains,includingnetwork
management,Internetresourcediscovery, electronicmarket placesandinteractionwith
mobileusers.Thetopic of mobility is theobjectof active research,andmany variedas-
pectsareunderinvestigation,suchascommunicationsbetweenmobileentities,languages
to expressmobility andtheir typing,managementof resourcesandsecurityinfrastructure
for mobilecode.Thedevelopmentof a theoreticalframework ableto describeandreason
aboutsystemswith mobility hasalsoreceivedmuchattention. In particular, the Ambi-
ent calculus(Cardelli andGordon,1998)introducesthe ideaof a locationdelimitedby
boundariesandoperationsto moveacrosssuchboundaries.

For this SpecialIssue,we have chosentwo papersfrom thesymposiumon Software
Mobility andAdaptive Behaviour. First, Lidia YamamotoandGuy Leducpresenta re-
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flectorserviceto maintainapplicationlevel-connectivity in thepresenceof network-level
multicastfailures;this servicerelieson mobilecodeandmakesuseof migrationto adapt
its behaviour to thenetwork configuration.Second,JulianPadgetpresentsaspecification
of electronicinstitutionsin processalgebrasextendedwith locations;heexaminessome
key aspectsof aprototypicalE-institutionusingtheSealandtype-safeAmbientcalculi in
orderto comparetheir properties.
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