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1Overview

�Fiveongoingtrendshavemarkedthehistoryofcomputing:

–ubiquity;
–interconnection;
–intelligence;
–delegation;and
–human-orientation.

�Programminghasprogressedthrough:

–sub-routines;
–procedures&functions;
–abstractdatatypes;
–objects;

toagents.

http://www.csc.liv.ac.uk/˜mjw/pubs/imas/1

Lecture1AnIntroductiontoMultiagentSystems

1.1SpacecraftControl

WhenaspaceprobemakesitslongflightfromEarthtothe
outerplanets,agroundcrewisusuallyrequiredto
continuallytrackitsprogress,anddecidehowtodealwith
unexpectedeventualities.Thisiscostlyand,ifdecisionsare
requiredquickly,itissimplynotpracticable.Forthese
reasons,organisationslikeNASAareseriouslyinvestigating
thepossibilityofmakingprobesmoreautonomous—giving
themricherdecisionmakingcapabilitiesandresponsibilities.

Thisisnotfiction:NASA’sDS1isdoingitnow!
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1.2InternetAgents

SearchingtheInternetfortheanswertoaspecificquerycan
bealongandtediousprocess.So,whynotallowa
computerprogram—anagent—dosearchesforus?The
agentwouldtypicallybegivenaquerythatwouldrequire
synthesisingpiecesofinformationfromvariousdifferent
Internetinformationsources.Failurewouldoccurwhena
particularresourcewasunavailable,(perhapsdueto
networkfailure),orwhereresultscouldnotbeobtained.

http://www.csc.liv.ac.uk/˜mjw/pubs/imas/3



Lecture1AnIntroductiontoMultiagentSystems

�Anagentisacomputersystemthatiscapableofindependent
actiononbehalfofitsuserorowner.

�Amultiagentsystemisonethatconsistsofanumberofagents,
whichinteractwithone-another

�Inordertosuccessfullyinteract,agentsneedabilitytocooperate,
coordinate,andnegotiate
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�Twokeyproblems:

–Howdowebuildagentsthatarecapableofindependent,
autonomousactioninordertosuccessfullycarryoutthetasks
thatwedelegatetothem?

–Howdowebuildagentsthatarecapableofinteracting
(cooperating,coordinating,negotiating)withotheragentsin
ordertosuccessfullycarryoutthetasksthatwedelegateto
them,particularlywhentheotheragentscannotbeassumed
tosharethesameinterests/goals?
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2SomeViewsoftheField

�Agentsasaparadigmforsoftwareengineering:

Softwareengineershavederivedaprogressivelybetter
understandingofthecharacteristicsofcomplexityinsoftware.It
isnowwidelyrecognisedthatinteractionisprobablythemost
importantsinglecharacteristicofcomplexsoftware.
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�Agentsasatoolforunderstandinghumansocieties:

Multiagentsystemsprovideanovelnewtoolforsimulating
societies,whichmayhelpshedsomelightonvariouskindsof
socialprocesses.
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3ObjectionstoMAS

�Isn’titalljustDistributed/ConcurrentSystems?

�Isn’titalljustAI?

�Isn’titalljustEconomics/GameTheory?

�Isn’titalljustSocialScience?
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