
Logic-basedMulti-Agentsin Industry
CLIMA V Panel

MarinaDeVosandMartin Brain
Departmentof ComputerScience

Universityof Bath�
mdv,mjb� @cs.bath.ac.uk

September30th2004

Abstract

We believe that logic systemsoffer a powerful andflexible solutionto many
of the issuesof constructing,modelingandreasoningaboutmulti-agentsystems.
Numerouspapersat logic andagentconferencessupportthisclaim. Unfortunately
very little hasyet madeit to industry, if we do not considerindustrysponsored
researchlabsworking on thetopic.

This panelintendsto discusswhatshouldbedoneto disseminatethis knowl-
edgeand techniquesinto industry. Liaisonsandcollaborationwith industryare
of interestasarewider topicson thedirectionof research,both in theoreticaland
implementationalareas.

1 Motivation

Most researchdonein academia,even if it is moreimplementation-oriented,tendsto
be moretheoreticalinspiredthanrequiredor desiredfor industry. Neverthelessmost
researcherstendor inspireto createnew theoriesor prototypeswith someapplication
areasin mind. Researchfor thesake of researchmaybevery honorableandmaywell
leadto applicationin the long run, universitiesor funding bodiestendto favor more
applicationinspiredwork thanpureresearch.With governmentalfundingrunningthin
in mostif not all countries,participationfrom industrycouldbemorethanwelcome.
In an environmentwhereprofit is everything,or at leastalmost,how shouldwe go
aboutto convince that multi-agentsystems(MAS) in generaland more specifically
logic-basedmulti-agentsystems(LMAS) area worthwhile technologyto investin. It
is true that in the lastyearsmulti-agentsystemshave becomemorepopularandhave
gainedbroaderinterestboth in academiaandoutside.However, very few multi-agent
systemshave managedto escaperesearchlabsthey werecreatedin. Is this just the
imageproblemeverynew technologyhasto strugglewith or aretheremorefundamen-
tal problems?Onemight wonderthat agent-technologyis not yet in the appropriate
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phasein the researchanddevelopmentcycle to have largescalecommercialapplica-
tion. Are we missingthe right tools/environmentsfor industrialdevelopment?What
new theoriesandformalismswould becritical? An otherreasoncouldbethatpeople
areuncomfortablewith theideathatanautonomousagentis doingthingson their be-
half. Thisinvolvesissuesof control,trust,accountabilityandpublicrelations1. Perhaps
morefundamentalis thelack of anagreeddefinitionof agency. Different“application
areas”usedifferentdefinitionswhich arenot semanticallyequivalent,leadingto dis-
cussionson who areactually“agents”andwho arenot. If we cannotagreeor agreeto
disagreewithin ourown circlehow canweexpectthatotherswill beableto?

TakingMAS to industrycanbe donein variouswaysandwith differenttime frames
in mind. Develop our own companies,collaborationwith industry to build custom
madeapplicationor we canprovide appropriatetoolsandguidancesuchthat industry
candeveloptheirown systemsallowing usampletime for morefundamentalresearch.
Clearlydecisionslike this will neverbeclear-cutandmayevolveover time.

Currentresearchin multi-agentsystemsis booming,provedby themany agentconfer-
encesandthemany papersnon-agentconferenceattract.Clearlyagentsarehot, both
for publicationsandfunding. Will it last? Will agentsystemsaswe know themstill
exist in, let say, 5 yearstime?Someresearchersin theagentcommunitybelievethatin
thelong run theresearchfield or thehypewill move in thedirectionof (web)services
thata singleagentcancombine.So insteadof a multi-agentsystemwe would have a
agent-multipleservicesystem.If this would becase,whatwould be therole of logic
in this?

Thisopensthediscussionon therole of logic in currentor futuremulti-agentsystems.
A largeproportionof currentagentresearchfocusesonnon-logicbasedtechniquesfor
agency. Most peoplein computersciencewhenthey hearagentsthink immediately
aboutJadeand/orFipa. For the ontologyside thingsareslightly differentalthough
with the available tools it becomeseasyto forget that in most casesontologiesare
constructedwith avariationof OWL which is basedondescriptionlogic. On theother
hand,this might exactly thekey to its success.Too many peopleconceive logic astoo
mathematicalandtoo difficult to handlewithout an appropriatehiding tool. So how
canwe convince first the agentcommunityandsecondindustryof the usefulnessof
logic orientedsystems.What arethe advantagesanddisadvantagesof usinglogic in
multi-agentsystems,bothin theoryandapplications.

The useof descriptionbasedtools to modelagentontologiesdemonstratesthat logic
orientedcomponentscan be embeddedin traditional style multi-agentimplementa-
tions.

In thepastmulti-agentsystemsthatusedlogic for their reasoningwerecriticizedbe-
causeof their complexity. Of course,complexity classesdo not change,but is thecrit-
icism still valid? With betteralgorithms,greatercomputerpower andmorecomplex
problemsto solve, logic systemsmight be themostappropriatesolutionat hand. An
otherapproachto this is theuseof application-engineeredlogicsthatreducethecom-

1Films from Metropolisto Terminatorhave shown a wide spreadpublic misunderstandingandmistrust
of autonomous,machineintelligences.
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plexity or thecomputationtime to a minimum,perhapsat thecostof someexpressive
power.

Currentlywe seethe implementationsof completelogic-basedmulti-agentssystems
appearing.Systemslike Dali andSocsdemonstratethat thatMAS canbeconstructed
usingonly computationallogic formalisms.Resultscomingfrom thisareverypromis-
ing which opensthediscussionwhether, from an implementationalpoint of view, we
shouldaim from completelylogic basedsystemsor whetherwe shouldstick to hybrid
systems.

Thejoint-ventureof multi-agentsystemsandlogic, opensnotonly interestingperspec-
tivesfor the former but alsofor the latter. Oneway is to seeLMAS asa testbedfor
logic formalism. But the reversecanalsoholds: LMAS candrive the searchfor or
improvementof agent-tailoredlogic formalismsin a moreclient-servermodel.Where
shouldthebalancebebetweenthesetwo approachesfor thesuccessfuldevelopement
of ourfield?

Wehopethatthispaneldiscussionwill shedsomelight ontheissueshighlightedin this
documentandthatanumbergoals,solutionsand/ordifferentissueswill beidentified.

2 Questions

1. What is the currentstatusof computationallogic in MAS? Is therea placefor
logic basedcomponentsin or next to systemsusingfor exampleJADE andFIPA?

2. Whataretheadvantages/disadvantageof usinglogical systems?

3. Whatis ourcurrentpositionwithin theMAS community?Whereshouldwebe?

4. Is therea future for MAS in generalandmorespecificlogical agents?Will the
hypebeover in 5 to 10 years?Are we evolving moreto (web-based)services?
If so,whatcouldbetherole of logic in this?

5. Shouldwe aim for completelylogic basedsystemsor arehybrid systemsthe
future?

6. Whatis stoppingMAS/LMAS?

7. Whatdo we needto do in orderto convinceindustrythatMAS andLMAS are
worthwhileinvestments?

8. Shouldacademiadevelopfor industryor shouldweprovidethemeansandtools
suchthatthey canbuild thosesystemsthemselves?
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