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Abstract

A-Match is a matchmakingsystemthat allows agents
to enterand exit the systemdynamically It employs
a Matchmaketto supportagentsin the systemin their
exchangeof services.A-Match letshumanusersinter
actwith the Matchmaker Throughthe A-Match users
find agentsthat canprovide neededservicesor adwer
tise new agents. The functionality of the A-Match is
displayedn thecontext of theWarrenSystema system
thatsupportgheuserto managéts own stockportfolio.

Research Overview

The Internetis both a powerful resourceand a powerful
challengefor Al applications. While it provides a great
deal of information, it is alsoa dynamic sourceof infor-
mationin which sitesmight disappeawhile new andbetter
sitesareadded.The A-Match Systemandthe WarrenSys-
tem (SycaraDecker & Zeng1999)demonstrat@ow Multi
Agent SystemgMAS) naturally dealswith the dynamism
of the Internet. A-Match is a web basedmatchmakingser
vicethatrecordswvhich agentareavailableandthe services
thatthey provide. Throughthe A-Match, agentsandhuman
userawith specificneeddind agentghatsatisfythoseneeds.
Warrenis a portfolio managemenapplicationbasedon the
RETSINA OpenMAS (Sycaraet al. 1996). Agentsin the
WarrenSystemfind eachotherthroughA-Match’s match-
makingcapabilitiesin sucha way thatthe systemcanauto-
matically reconfigurdtself whennew servicesareprovided
or old serviceprovidersdisappear

As pagesappeamanddisappeadynamicallyon the Web,
agentgdynamicallyenterandexit OpenMAS, suchasWar-
ren. This dynamismmakesimpossibleto maintain hard-
wiredrelationsbetweeragents Agentsin the systenshould
beableto reconfigureautomaticallyandgathempto datein-
formationfrom theagentghatarefunctional. A-Match sup-
portsthis automaticreconfiguratiorprocessy providing a
specialagent calledMatchmakerthatmaintainsanupdated
mappingbetweertheagentghatarecurrentlyin the system
andthe serviceghatthey provide. The Matchmakeifunc-
tion asthe yellow pages:it collectsadwertisementf the
servicesprovided by the agentghat enterthe systemandit
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matcheghesead\ertisementsigainstherequestshatcome
from agentghatrequesservices.Theresultof therequest
to theMatchmakeis contactinformationof agentghatpro-
vide the neededservice. The Matchmakeroesnot getin-
volved in the transactiorbetweenthe requestemmagentand
the provider agent,it is the responsibilityof the requesting
agentto contactthe provider directly.

In additionto the Matchmakerthe A-Match Systempro-
videsto humanusersaway to accesshe MatchmakerThis
functionality is of greatvaluefor userssincethey gain di-
rectaccesdo the servicegrovidedby all agentsn the sys-
tem. A-Match consistf aninterfacebetweerhumansand
the Matchmakerthroughthis interfaceuserscanquerythe
matchmaketo find which agentgrovide a specificservice,
retrieve a list of agentsadwertisedandquerythe agentsre-
trieveddirectly. In addition,the A-Match providesamearnto
adwertiseagentsvhentheagentdoesnotadwertiseitself au-
tomatically A-Match is a deployedsystemthatis publicly
available on the web (A-Match is on-line at the following
addresdttp://www.cs.cmu.eduoftagents/a-match/).

The WarrenSystemshavs how multiagentsystemscan
takeadwantageof A-Match’s matchmakingo managehet-
erogeneoumformationandto useredundanfunctionalities
to increasethe reliability of the system. Warrenprovides
theuserwith informationthatcomesrom differentsources:
it providesstock quotesdirectly from the web, it monitors
news caststo find news aboutstocksof interestto the user
andit advisesthe userwhen the portfolio doesnot match
the usersrisk profile. Agentsin the Warrensystemusethe
Matchmakeiin the A-Match to find the agentshat provide
theservicesandto recorer whenserviceprovidersfail.

A-Match

A-Match is a web basedinterfaceto the Matchmakerthat
allows humanusersto find agentsthat can provide needed
services.Agentsin the Matchmakerarerepresentedn the
basesf the inputsthatthey take andthe outputsthat they
return. For instance,an agentthat reportsthe stock value
of a specificticker is expressedas a transformationfrom
the ticker to the value of the stock. Throughthe A-Match
the usercancompilea queryto the Matchmakerequesting
a specificservice: queriesare expressedhroughthe out-
put thatuserexpectsfrom the agentandtheinputsthat she
is readyto provide. The Matchmakematcheghe require-



Figurel: TheWarrenArchitecture.

mentsof the useragainstthe adwertisementstoredand it
reportsthe list of agentswhoseadwertisemenmatchegshe
requestof the user The matchperformedby the Match-
makeris basedon a taxonomyof terms. For example,an
agentA might adwertisethat, givenaticker name,it reports
the value of the correspondingtock, while the usermight
look for anagenthatgivena stocknamereturnsthe price of
thestock. TheMatchmakemwould recognizea similarity be-
tweentickerandstockname andasimilarity betweervalue
andpriceandreportto theusertheagentA providestheser
vice requestedOnceanagentis found,theusercanusethe
A-Matchto querythe agentdirectly anddisplaythe answer
from the agent. Userscanalsousethe A-Match to browse
theontologyusedduringthematchingprocessThebrowser
allows themto find the definition of terms,andto estimate
the similarity betweentermsin the ontology In addition,
the A-Match providesfunctionalitiesthat allow the userto
browse adwertisementsadwertise nev agents,unad\ertise
agentsandupdatethe adwertisemenof agents.The browse
functionality displaysthe list of all agentsthat alreadyad-
vertisedwith the Matchmakerhumanscanadertisefunc-
tionalitiesof agentghat cannotadwertiseon their own; un-
adwertiseis usedto remave referencef agentsfrom the
matchmakerwhile updateis an editing facility thatallows
theuserto modify adwertisements$o correctmistakes.

A-Match canstoredifferenttypesof adwertisementsom-
ing from differentapplications.Purposelythe Matchmaker
doesnotposeary boundanbetweerapplicationsary agent
that matcheghe requestcanbe suggesteds provider of a
service.Ultimately, the sameagentcanprovide a servicein
two differentsystemsprovidedthatit responddo the needs
of thosesystems This blurring of boundariedbetweersys-
temsis averyimportantfeaturefor multiagensystemsince
it allows automatiaeusabilityof functionalities.

Warren

Warrenshowvs how a multiagentsystemcantakeadwantage
of the A-Match and the Matchmaker As shawn in figure
1, Warrenis composef threetypesof agents:interface
agentsthat display the portfolios to the users,task agents

that assistthe userin the managemenof its portfolio, and
informationagentghatareusedo gatherinformationabout
stocksin the portfolio. Throughtheinterfaceagentthe user
canbuy stocks sellstocks monitorthevalueof its own port-
folio andmonitor news aboutthe stocksin the portfolio. In
additiontheusercanmonitorthevalueof prospectie stocks
that shedoesnot own yet. Two taskagentsassistthe user
theComptrollerrecordshe portfolio andcouldinteractwith
brokers(At the momentthough,Warrendoesnot allow real
stock trading) to actually acquirestocks. The Risk Critic
actsasa financialadvisorandsignalsto the userwhenthe
acquisitionof new stocksin the portfolio or the saleof some
stocksmodifiestherisk associatedavith the portfolio. Infor-
mationagentsmonitorthewebto reportthe valueof stocks
andtheir currentrisk profile, sothattherisk critic cansug-
gestto the userwhetherto buy or sell. Furthermoresome
informationagentsmonitor news castgo find news thatcan
be of interestfor theuser

The interactionbetweenagentds a key aspeciof MAS,
but thisinteractionis very difficult to appreciatdecauséd is
alwayshiddenin thecomputatiorof theagentsTheRetsina
MAS offersatool, calledDemoDisplay thatmonitorsand
graphicallydisplaysthe agentsandtheir exchangeof mes-
sages.
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