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1WorkingTogether

�Whyandhowtoagentsworktogether?

�Importanttomakeadistinctionbetween:

–benevolentagentsand

–self-interestedagents.
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1.1BenevolentAgents

�Ifwe“own”thewholesystem,wecandesignagentstohelpeach
otherwheneverasked.

�Inthiscase,wecanassumeagentsarebenevolent:ourbest
interestistheirbestinterest.

�Problem-solvinginbenevolentsystemsiscooperativedistributed
problemsolving(CDPS).

�Benevolencesimplifiesthesystemdesigntaskenormously!
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1.2Self-InterestedAgents
�Ifagentsrepresentindividualsororganisations,(themore

generalcase),thenwecannotmakethebenevolence
assumption:

�Agentswillbeassumedtoacttofurtherthereowninterests,
possiblyatexpenseofothers.

�Potentialforconflict.

�Maycomplicatethedesigntaskenormously.
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2TaskSharingandResultSharing

�Twomainmodesofcooperativeproblemsolving:

–tasksharing:
componentsofataskaredistributedtocomponentagents;

–resultsharing:
information(partialresultsetc)isdistributed.

http://www.csc.liv.ac.uk/˜mjw/pubs/imas/4

Lecture9AnIntroductiontoMultiagentSystems

3TheContractNet

�Wellknowntask-sharingprotocolfortaskallocationiscontract
net:

1.Recognition;

2.Announcement;

3.Bidding;

4.Awarding;

5.Expediting.
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I have a problem...

A1

A2

A3

A4

(b) Task announcement (a) Recognising
the problem

(c) Bidding(d) Awarding the contract
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3.1Recognition
�Inthisstage,anagentrecognisesithasaproblemitwantshelp

with.

Agenthasagoal,andeither...

–realisesitcannotachievethegoalinisolation—doesnot
havecapability;

–realisesitwouldprefernottoachievethegoalinisolation
(typicallybecauseofsolutionquality,deadline,etc)

http://www.csc.liv.ac.uk/˜mjw/pubs/imas/7



Lecture9AnIntroductiontoMultiagentSystems

3.2Announcement

�Inthisstage,theagentwiththetasksendsoutan
announcementofthetaskwhichincludesaspecificationofthe
tasktobeachieved.

�Specificationmustencode:

–descriptionoftaskitself(maybeexecutable);

–anyconstraints(e.g.,deadlines,qualityconstraints).

–meta-taskinformation(e.g.,“bidsmustbesubmittedby...”)

�Theannouncementisthenbroadcast.
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3.3Bidding

�Agentsthatreceivetheannouncementdecideforthemselves
whethertheywishtobidforthetask.

�Factors:

–agentmustdecidewhetheritiscapableofexpeditingtask;

–agentmustdeterminequalityconstraints&priceinformation
(ifrelevant).

�Iftheydochoosetobid,thentheysubmitatender.
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3.4Awarding&Expediting

�Agentthatsenttaskannouncementmustchoosebetweenbids&
decidewhoto“awardthecontract”to.

�Theresultofthisprocessiscommunicatedtoagentsthat
submittedabid.

�Thesuccessfulcontractorthenexpeditesthetask.

�Mayinvolvegeneratingfurthermanager-contractorrelationships:
sub-contracting.
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3.5IssuesforImplementingContractNet
�Howto...

–...specifytasks?

–...specifyqualityofservice?

–...selectbetweencompetingoffers?

–...differentiatebetweenoffersbasedonmultiplecriteria?
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4ResultSharinginBlackboardSystems

�Thefirstschemeforcooperativeproblemsolving:theblackboard
system.

�Resultssharedviashareddatastructure(BB).

�Multipleagents(KSs/KAs)canreadandwritetoBB.

�AgentswritepartialsolutionstoBB.

�BBmaybestructuredintohierarchy.

�MutualexclusionoverBBrequired�bottleneck.

�Notconcurrentactivity.

�Compare:LINDAtuplespaces,JAVASPACES.
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5ResultSharinginSubscribe/NotifyPattern

�CommondesignpatterninOOsystems:subscribe/notify.

�Anobjectsubscribestoanotherobject,saying“tellmewhen
eventehappens”.

�Wheneventehappens,originalobjectisnotified.

�Informationpro-activelysharedbetweenobjects.

�Objectsrequiredtoknowabouttheinterestsofotherobjects�

informobjectswhenrelevantinformationarises.
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