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Lecture8AnIntroductiontoMultiagentSystems

1AgentCommunication

�Inthislecture,wecovermacro-aspectsofintelligentagent
technology:thoseissuesrelatingtotheagentsociety,rather
thantheindividual:

–communication:
speechacts;KQML&KIF;FIPAACL.

–cooperation:
whatiscooperation;prisoner’sdilemma;cooperativeversus
non-cooperativeencounters;thecontractnet.
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2SpeechActs

�Mosttreatmentsofcommunicationin(multi-)agentsystems
borrowtheirinspirationfromspeechacttheory.

�Speechacttheoriesarepragmatictheoriesoflanguage,i.e.,
theoriesoflanguageuse:theyattempttoaccountforhow
languageisusedbypeopleeverydaytoachievetheirgoalsand
intentions.

�TheoriginofspeechacttheoriesareusuallytracedtoAustin’s
1962book,HowtoDoThingswithWords.
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�Austinnoticedthatsomeutterancesareratherlike‘physical
actions’thatappeartochangethestateoftheworld.

�Paradigmexampleswouldbe:

–declaringwar;

–christening;

–‘Inowpronounceyoumanandwife’:-)

�Butmoregenerally,everythingweutterisutteredwiththe
intentionofsatisfyingsomegoalorintention.

�Atheoryofhowutterancesareusedtoachieveintentionsisa
speechacttheory.
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�Searle(1969)identifiedvariousdifferenttypesofspeechact:

–representatives:
suchasinforming,e.g.,‘Itisraining’

–directives:
attemptstogetthehearertodosomethinge.g.,‘pleasemake
thetea’

–commisives:
whichcommitthespeakertodoingsomething,e.g.,‘Ipromise
to...’

–expressives:
wherebyaspeakerexpressesamentalstate,e.g.,‘thankyou!’

–declarations:
suchasdeclaringwarorchristening.
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�Thereissomedebateaboutwhetherthis(orany!)typologyof
speechactsisappropriate.

�Ingeneral,aspeechactcanbeseentohavetwocomponents:

–aperformativeverb:
(e.g.,request,inform,...)

–propositionalcontent:
(e.g.,“thedoorisclosed”)
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�Consider:

–performative=request
content=“thedoorisclosed”
speechact=“pleaseclosethedoor”

–performative=inform
content=“thedoorisclosed”
speechact=“thedoorisclosed!”

–performative=inquire
content=“thedoorisclosed”
speechact=“isthedoorclosed?”
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3PlanBasedSemantics

�Howdoesonedefinethesemanticsofspeechacts?Whencan
onesaysomeonehasuttered,e.g.,arequestoraninform?

�Cohen&Perrault(1979)definedsemanticsofspeechactsusing
theprecondition-delete-addlistformalismofplanningresearch.

�Notethataspeakercannot(generally)forceahearertoaccept
somedesiredmentalstate.
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�Hereistheirsemanticsforrequest:
request�s�h���

pre:

–sbelieveshcando�
(youdon’tasksomeonetodosomethingunlessyouthink
theycandoit)

–sbelievehbelievehcando�
(youdon’tasksomeoneunlesstheybelievetheycandoit)

–sbelieveswant�

(youdon’tasksomeoneunlessyouwantit!)

post:

–hbelievesbelieveswant�

(theeffectistomakethemawareofyourdesire)
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4KQMLandKIF

�Wenowconsideragentcommunicationlanguages(ACLs)—
standardformatsfortheexchangeofmessages.

�ThebestknownACLisKQML,developedbytheARPA
knowledgesharinginitiative.

KQMLiscomprisedoftwoparts:

–theknowledgequeryandmanipulationlanguage(KQML);and

–theknowledgeinterchangeformat(KIF).
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�KQMLisan‘outer’language,thatdefinesvariousacceptable
‘communicativeverbs’,orperformatives.

Exampleperformatives:

–ask-if(‘isittruethat...’)

–perform(‘pleaseperformthefollowingaction...’)

–tell(‘itistruethat...’)

–reply(‘theansweris...’)

�KIFisalanguageforexpressingmessagecontent.
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�Inordertobeabletocommunicate,agentsmusthaveagreeda
commonsetofterms.

�Aformalspecificationofasetoftermsisknownasaontology.

�Theknowledgesharingefforthasassociatedwithitalargeeffort
atdefiningcommonontologies—softwaretoolslike
ontolinguaforthispurpose.

�ExampleKQML/KIFdialogue...

AtoB:(ask-if
(>(sizechip1)(sizechip2)))

BtoA:(replytrue)
BtoA:(inform(=(sizechip1)20))
BtoA:(inform(=(sizechip2)18))
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FIPA

�Morerecently,theFoundationforIntelligentPhysicalAgents
(FIPA)startedworkonaprogramofagentstandards—the
centrepieceisanACL.

�BasicstructureisquitesimilartoKQML:

–performative;
20performativeinFIPA.

–housekeeping;
e.g.,senderetc.

–content
theactualcontentofthemessage.
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�Example

(inform
:senderagent1
:receiveragent5
:content(pricegood200150)
:languagesl
:ontologyhpl-auction

)
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performativepassingrequestingnegotiationperformingerror
infoinfoactionshandling

accept-proposalx
agreex
cancelxx
cfpx
confirmx
disconfirmx
failurex
informx
inform-ifx
inform-refx
not-understoodx
proposex
query-ifx
query-refx
refusex
reject-proposalx
requestx
request-whenx
request-wheneverx
subscribex
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5“Inform”and“Request”

�“Inform”and“Request”arethetwobasicperformativesinFIPA.

Allothersaremacrodefinitions,definedintermsofthese.

�Themeaningofinformandrequestisdefinedintwoparts:

–pre-condition
whatmustbetrueinorderforthespeechacttosucceed.

–“rationaleffect”
whatthesenderofthemessagehopestobringabout.
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�Forthe“inform”performative...

Thecontentisastatement.

Pre-conditionisthatsender:

–holdsthatthecontentistrue;

–intendsthattherecipientbelievethecontent;

–doesnotalreadybelievethattherecipientisawareofwhether
contentistrueornot.
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�Forthe“request”performative...

Thecontentisanaction.

Pre-conditionisthatsender:

–intendsactioncontenttobeperformed;

–believesrecipientiscapableofperformingthisaction;

–doesnotbelievethatsenderalreadyintendstoperformaction.
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