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Abstract. As agentsgain acceptanceasa technologythereis a growing need
for practicalmethodsfor developingagentapplications.This paperpresentsthe
Prometheusmethodology, which hasbeendevelopedover several yearsin col-
laborationwith Agent OrientedSoftware.The methodologyhasbeentaughtat
industryworkshopsanduniversitycourses.It hasproveneffective in assistingde-
velopersto design,document,andbuild agentsystems.Prometheusdiffersfrom
existingmethodologiesin thatit is adetailedandcomplete(startto end)method-
ology for developingintelligent agentswhich hasevolved out of industrialand
pedagogicalexperience.Thispaperdescribestheprocessandtheproductsof the
methodologyillustratedby a runningexample.

1 Intr oduction

As agentsaregainingacceptanceasatechnologyandarebeingused,thereis agrowing
needfor practicalmethodsfor developingagentapplications.This paperpresentsthe
Prometheus1 methodologyfor developingintelligentagentsystems.

The methodologyhasbeendevelopedover the last several yearsin collaboration
with AgentOrientedSoftware2 (AOS).Ourgoalin developingPrometheuswasto have
aprocesswith associateddeliverableswhichcanbetaughtto industrypractitionersand
undergraduatestudentswhodonothaveabackgroundin agentsandwhichthey canuse
to develop intelligentagentsystems.To this endPrometheusis detailedandcomplete
in thesenseof coveringall activities requiredin developingintelligentagentsystems.

Our claim is thatPrometheusis developedin suf�cient detail to beusedby a non-
expert.Prometheushasbeentaughtto an undergraduateclassof (third year)students
whosuccessfullydesignedandimplementedagentsystemsusingJACK. A secondyear
studentover the summervacationwasgiven a descriptionof the methodologyanda
descriptionof anagentapplication(in theareaof Holonic Manufacturing).With only
(intentionally)limited support,thestudentwasableto designandimplementanagent
systemto performHolonicManufacturingusinga simulatorof a manufacturingcell.

1 PrometheuswasthewisestTitan. His namemeans“forethought”andhewasableto foretell
the future.Prometheusis known astheprotectorandbenefactorof man.He gave mankinda
numberof gifts including�re. (http://www.greekmythology.com/)

2 http://www.agent-software.com



Unfortunatelyspacelimitationsprecludea detailedcomparisonwith themany ex-
isting methodologies.We simply notethat Prometheusdiffers from existing method-
ologies[1–5,7–16,18,19,23–25,27] in thatit:

– Supportsthedevelopmentof intelligentagentswhichusegoals,beliefs,plans,and
events.By contrast,many other methodologiestreat agentsas “simple software
processesthatinteractwith eachotherto meetanoverall systemgoal” [6].

– Provides“start-to-end”support(from speci�cation to detaileddesignandimple-
mentation)andadetailedprocess, alongwith designartifactsconstructedandsteps
for deriving artifacts.

– Evolvedout of practicalindustrialandpedagogicalexperience,andhasbeenused
by both industrialpractitionersandby undergraduatestudents.By contrast,many
othermethodologieshavebeenusedonly by their creatorsandoftenonly onsmall
(andunimplemented)examples.

– Provideshierarchicalstructuringmechanismswhich allow designto beperformed
at multiple levelsof abstraction.Suchmechanismsarecrucialto thepracticalityof
themethodologyon largedesigns.

– Usesaniterativeprocessoversoftwareengineeringphasesratherthanalinear“wa-
terfall” model.Although the phasesaredescribedin a sequentialfashionin this
paper, theintentionis not to performthempurelyin sequence.Rather, onerepeats
the whole processwith a changingfocus.While the �rst iterationwill be almost
entirely activities associatedwith thesystemspeci�cationphase,subsequentiter-
ationswill involve a mixture of activities from differentphasesandwill shift the
activities mix moreandmoretowardsthelaterphases.

– Provides (automatable)crosscheckingof designartifacts.Like [17], we believe
thatautomatedconsistency checkingis vital for thepracticalityof amethodology.

Of thepropertiesabove,perhapsthemostcontentiousis the�rst: many existingmethod-
ologiesintentionallydo not supportintelligent agents,rather, they aim for generality
andtreatagentsasblackboxes.Webelievethatin thiscase,generalityneedsto besac-
ri�ced in favour of usefulness.By speci�cally supportingthedevelopmentof BDI-lik e
agentswe areableto provide detailedprocessesanddeliverableswhich areusefulto
developers.Of course,thismakesPrometheuslessusefulto thosedevelopingnon-BDI-
likeagents.However, notethattheinitial stagesof themethodologyareappropriatefor
thedesignof any kind of multi agentsystem.

Although noneof thesepropertiesis uniquein isolation,their combinationis, to
thebestof our knowledge,unique.We believe thatthesepropertiesareall essentialfor
a practicalmethodologythat is usableby non-expertsandaccordinglythe designof
Prometheuswasguidedby theseproperties.AlthoughPrometheus'contribution is the
combinationof theseproperties,this combinationwasachievedthroughcarefuldesign
of themethodology. It is not possibleto easilyconstructa methodologywhich hasthe
above propertiesby combiningmethodologiesthat have someof them.For example,
givena methodologythatprovidesautomatedsupportbut doesnot supportintelligent
agentsand anothermethodologythat supportsintelligent agentsbut not provide au-
tomatedcross-checking;it is not at all obvious how a hybrid methodologycould be
createdthatsupportsbothfeatures.



The Prometheusmethodologyconsistsof threephases.The systemspeci�cation
phasefocuseson identifying thebasicfunctionalitiesof thesystem,alongwith inputs
(percepts),outputs(actions)andany importantshareddatasources.Thearchitectural
designphaseusesthe outputsfrom thepreviousphaseto determinewhich agentsthe
systemwill containandhow they will interact.Thedetaileddesignphaselooksat the
internalsof eachagentandhow it will accomplishits taskswithin theoverall system.
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Therestof this paperdescribesthemethodologyusinga runningexample:anon-
line bookstorethatassistscustomersin �nding andchoosingbooks,managesdeliveries,
stock,customerandsupplierinformation,anddoesselective advertisingbasedon in-
terests.It is, of course,not possibleto describea methodologyin detail in 12 pages.
However, we hopethatanunderstandingof its structureandsomesenseof its phases,
deliverables,activities,anddepthof detailcanbegained.

2 Systemspeci�cation

Agent systemsare typically situatedin a changinganddynamicenvironment,which
canbe affected,thoughnot totally controlledby theagentsystem.Oneof theearliest
questionswhich mustbe answeredis how the agentsystemis going to interactwith
thisenvironment.In line with [22] wecall incominginformationfrom theenvironment
“percepts”,andthemechanismsfor affectingtheenvironment“actions”.

As discussedin [26] it is importantto distinguishbetweenperceptsandevents:an
event is a signi�cant occurrencefor the agentsystem,whereasa perceptis raw data
availableto theagentsystem.Oftenperceptscanrequireprocessingin orderto identify
eventsthatanagentcanreactto.For example,if asoccerplayingrobot'scamerashows
a ball whereit is expectedto bethenthis perceptis not signi�cant. However, if theball
is seenwhereit is notexpectedthenthis is signi�cant.

Actionsmayalsobecomplex, requiringsigni�cant designanddevelopmentoutside
therealmof thereasoningsystem.Thisis especiallytruewhenmanipulationof physical
effectorsis involved.We shall not addressperceptprocessingandactionsany further
in this paper. Both canbe donewithin the agentsystem(either in speci�c agents,or



distributed)or outsideof the agentpart of the system.If donewithin the agentpart
of the systemthen the Prometheusmethodologycan be applied,otherwiseexisting
methodologiescanbeused.

Theonlinebookstorehastheperceptsof customersvisiting thewebsite,selecting
items,placingorders(usingforms),andreceiving email from customers,delivery ser-
vices and book suppliers.Actions are bank transactions,sendingemail, and placing
deliveryorders.

In parallelwith discoveringor specifying(which of thesewill dependon thesitu-
ation)theperceptsandactionsthedevelopermuststartto describewhat it is theagent
systemshoulddo in a broadersense- thefunctionalities3 of thesystem.For example,
in order to de�ne the book storewe may needto de�ne functionalitiessuchas“the
bookstore will providea personalisedinterfaceto customers” and“the bookstorewill
maintainits stock” . Thesefunctionalitiesstartto giveanunderstandingof thesystem-
somesenseof its purpose.

It is importantin de�ning functionalitiesthat they be kept asnarrow aspossible,
dealingwith a singleaspector goalof thesystem.If functionalitiesaretoo broadthey
arelikely to belessadequatelyspeci�edleadingto potentialmisunderstanding.

In de�ning a functionality it is importantto alsode�ne the informationthat is re-
quired,andtheinformationproducedby it. Thefunctionalitydescriptorproducedcon-
tainsa name, a shortnaturallanguagedescription, a list of actions, a list of relevant
percepts, data usedandproducedanda brief descriptionof interactions with other
functionalities.For example,thefollowing describesthewelcomerfunctionality in the
onlinebookstore.
Welcomer:providesacustomisedresponseto theuserwhenthey log into thesite.
Actions: provide link to statusof existing orders,welcomeby name,welcomeasnew
user, queryenjoymentof recentpurchases,indicatespecialoffersrelevantto interests.
Percepts:Customeraccessessite.
Data access:Readscustomerinformation,specialoffers, and customerinteractions
data.Writescustomerinteractionsdata.
Interactions: No interactionswith otherfunctionalities.

While functionalitiesfocuson particularaspectsof thesystem,usecasescenarios
giveamoreholisticview of thesystem.Thebasicideais borrowedfrom objectoriented
design.However, theusecasescenariosaregivenslightly morestructure.

Thecentralpartof a usecasescenarioin Prometheusis thesequenceof stepsde-
scribingan exampleof thesystemin operation.Eachstepis annotatedwith thename
of thefunctionalityresponsible,aswell asinformationusedor produced.Theseanno-
tationsallow crosscheckingfor consistency with thefunctionalitydescriptors.

The usecasetemplateswhich we usecontainan identi�cation number, a brief
naturallanguageoverview, anoptional�eld calledcontext which indicateswhenthis
scenariowould happen,or the startpoint of thescenario,thescenarioitself which is
a sequenceof steps,a summaryof all the information usedin the varioussteps,and
a list of smallvariations. Becausea scenariocapturesonly oneparticularsequenceof

3 A numberof methodologiescall these“roles”. We preferto avoid overloadingthetermsince
it hasasimilar, but non-identical,meaningin thecontext of teamsof agents.



stepsit canbe usefulto indicatesmall variationswith a brief description.Any major
variationsshouldbea separateusecasescenario.

3 Ar chitectural design

Themajordecisionto bemadeduring thearchitecturaldesignis which agentsshould
exist.Weassignfunctionalitiesto agentsby analysingtheartifactsof thepreviousphase
to suggestpossibleassignmentsof functionalitiesto agents.Thesearethenevaluated
accordingto thetraditionalsoftwareengineeringcriteriaof coherenceandcoupling.

Theprocessof identifyingagentsby groupingfunctionalitiesinvolvesanalysingthe
reasonsfor andagainstgroupingsof particularfunctionalities.If functionalitiesusethe
samedatait is an indication for groupingthem,as is signi�cant interactionbetween
them.Reasonsagainstgroupingsmaybeclearlyunrelatedfunctionalityor existenceon
differenthardwareplatforms.Moregenerally, weseekto haveagentswhichhavestrong
coherenceandloosecoupling.

It canbeusefulat this stageto draw a matrix having all functionalitieson oneaxis
andthe propertiesor relationshipson the otheraxis.Speci�c propertiesandrelation-
shipsthatareusefulin deriving groupingsof functionalitiesarewhethertwo function-
alitiesarerelated, whetherthey areclearlyunrelated, thedataused4 anddataproduced
aswell asinformationreceivedfrom otherfunctionalitiesanddatathatis writtenbytwo
(or more) functionalities. Thelasttwo columnscanbederivedfrom theinformationin
thepreviouscolumns.

In orderto evaluateapotentialgroupingfor couplingweuseanagentacquaintance
diagram.Thisdiagramsimplylinkseachagentwith eachotheragentwith whichit inter-
acts.A designwith fewer linkagesis lesshighly coupledandthereforepreferable.The
designfor thebookstoredepictedbelow (on theright) is reasonable,sinceit indicates
low coupling.A designwhich producedan acquaintancediagramwhereeachagent
was linked to every other agentwould be highly undesirable.Note that Prometheus
usesaconsistentnotationto depictagents,events,plans,capabilities,etc.Thisnotation
is summarisedbelow, on theleft.
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A simpleheuristicfor assessingcoherenceis whetheranagenthasasimpledescrip-
tive namewhich encompassesall thefunctionalitieswithout any conjunctions(“and”).
For example,the shopassistantagentcombinesthe functionalitiesof visit manager,
client welcomer, queryprocessor, pro-active helper, andcustomerDB manager;yet it
hasa simpledescriptivename.

4 Both read(in thecaseof datastores)andreceived(in thecaseof eventsandmessages).



Oncea decisionhasbeenmadeasto which agentsthesystemshouldcontainit is
possibleto startworking out anddescribingsomeof thenecessaryinformationabout
agents.The high level information abouteachagentis containedin the form of an
agentdescriptor, similar to functionality descriptors.Questionswhich needto be re-
solved aboutagentsat this stageinclude:How many agentsof this type will therebe
(singleton,a setnumber, or multiple basedon dynamicsof the system,e.g.onesales
assistantagentpercustomer)?What is the lifetime of theagent?If they arecreatedor
destroyedduringsystemoperation(otherthanatstart-upandshut-down),whattriggers
this?Agent initialisation - what needsto be done?Agent demise- what needsto be
done?What datadoesthis agentneedto keeptrack of? What eventswill this agent
reactto?

Agentdescriptorscontaintheabove informationplusthenameanddescription of
theagent,a brief descriptionof waysin which it interacts with otheragentsanda list
of the functionalities which areincorporatedwithin this agent.For exampleconsider
thefollowing agentdescriptor:
Name:Shopassistantagent
Description: greetscustomer, follows throughsite,assistswith �nding books
Cardinality: 1/customer. Instantiatedoncustomerarrival at site
Functionalities included: visit manager, client welcomer, queryprocessor, pro-active
helper, customerDB manager.
Readsdata: userpro�le, clientorders
Writes data: userpro�le
Interacts with: cashier(to payfor purchase);warehousemanager(to getprice,avail-
ability andto handoverorderfor shipping)

Consistency checkingshouldbedoneto ensurethatagentdescriptorsareconsistent
with thesetof functionalitydescriptorswhichhavebeenincorporatedwithin theagent.
Particularitemsto checkaretheinformation,andtheagentinteractions.If a function-
ality is listedasinteractingwith anotherfunctionality, thenthisshouldtranslateinto an
agentinteraction,unlessthetwo functionalitiesareincorporatedwithin thesameagent.

At this stageof the designit is importantto identify what events (i.e. signi�cant
occurrences)will be generatedas a result of information from the environment(the
percepts),eitherdirectlyor afterprocessing.Thesearethethingstheagentswill notice,
which will causethem to reactin someway. A decisionmust be madeas to which
agentswill reactto whichevents.

In orderto accomplishthevariousaimsof thesystemagentswill alsosendmessages
to eachother. Thesemustalsobeidenti�ed at this stage.It is alsonecessaryto identify
what information�elds will be carriedin thesemessages,as this forms the interface
de�nition betweentheagents.

If the implementationplatform doesnot provide specialisedmessagetypes,these
mustbespeci�edpreciselyat thisstageto enablemodularityin thedevelopmentof the
detaileddesignfor theindividualagents.

Shared data objects (if any) mustalsobe identi�ed at this stage.A gooddesign
will minimisethese,but theremaybesituationswhereit is reasonableto have shared
dataobjects.If multiple agentswill be writing to shareddataobjectsthis will require
signi�cant additionalcarefor synchronisation(asagentsoperateconcurrentlywith each



other).Oftenwhatat �rst appearsto bea shareddataobjectcanbereconceptualisedas
a datasourcemanagedby a singleagent,with information provided to other agents
asthey needit. Alternatively eachagentmayhave its own versionof the information,
without therebeingany needfor a singlecentraliseddataobject.Dataobjectsshould
bespeci�edusingtraditionalobjectorientedtechniques.
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The system overview dia-
gram ties together the agents,
eventsand shareddataobjects.It
is arguably the single most im-
portant artifact of the entire de-
signprocess,althoughof courseit
cannotreally be understoodfully
in isolation.By viewing this dia-
gram we obtain a generalunder-
standingof how the systemas a
wholewill function.Messagesbe-
tweenagentscan include a reply,
althoughthis is not shown explic-
itly on thediagram.Looking furtherat agentdescriptorsprovidesany additionaldetail
neededto understandthehigh level functioningof thesystem.

The �nal aspectof the architecturaldesignis to specifyfully the interaction be-
tweenagents.Interactiondiagramsareusedasaninitial tool for doingthis,while fully
speci�edinteractionprotocolsarethe�nal designartifact.

Interaction diagrams areborroweddirectly from objectorienteddesign,showing
interactionbetweenagentsratherthanobjects.Oneof the main processesfor devel-
opinginteractiondiagramsis to take theusecasesdevelopedin thespeci�cationphase
andto build correspondinginteractiondiagrams.Whereverthereis astepin theusecase
which involvesa functionality from a new agenttheremustbe someinteractionfrom
a previously involved agentto the newly participatingagent.While it is not possible
to automaticallyderive theinteractiondiagramsfrom theusecases,substantialconsis-
tency checkingis possible.Figure1 (left) shows aninteractiondiagramfor a scenario
of buying a bookat our electronicbookstore.It depictstheuserrequestinga particular
bookfrom thesalesassistantwhichchecksthedetailswith thewarehousethenreplies.
The userdecidesto buy the book andplacesan order; the salesassistantchecksfor
deliveryoptions,con�rms themwith theuser, checkstheuser's creditcarddetailswith
thecashier, andthenplacestheorderandthankstheuser. In additionto deriving inter-
actiondiagramsfrom usecases,eachof themajorenvironmentaleventsshouldhavean
associatedinteractiondiagram.

Interactiondiagrams,like usecases,give only a partialpictureof thesystem's be-
haviour. In orderto have a preciselyde�ned systemwe progressfrom interactiondia-
gramsto interaction protocolswhichde�ne preciselywhich interactionsequencesare
valid within thesystem.

Figure1 (right) shows the protocol for the credit checkportion of the interaction
diagramshown in �gure 1 (left). Becauseprotocolsmustshow all variationsthey are
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Fig.1. ExampleInteractionDiagram(left) andProtocol(right)

often larger thanthecorrespondinginteractiondiagramandmay needto be split into
smallerchunks.We usetheAUML notation[19] to specifyprotocols,

Consistency checkingshouldbedonebetweenprotocolsandinteractiondiagrams,
thesystemoverview diagram,andusecases.With theappropriatetools,muchof this
consistency checkingcanbeautomated.

4 Detailed design

Detaileddesignfocuseson developingthe internalstructureof eachof theagentsand
how it will achieve its taskswithin the system.It is at this stageof the designthat
the methodologybecomesspeci�c to agentsthat useuser-de�ned plans,triggeredby
goalsor events,suchasthevariousimplementationsof Belief, Desire,Intention(BDI)
systems(e.g.PRS,dMARS, JAM, or JACK). A numberof detailsregardingthe im-
plementationplatformalsobecomeevidentat this stagewhenlookingat any particular
design.However, theprinciplesareeasilyadaptedto thespeci�csof whichever devel-
opmentplatformhasbeenchosen,aslong asit is within thebroadgeneralcategory of
agentswhichuseplansandreactto events.

The focusof thedetaileddesignphaseis on de�ning capabilities(moduleswithin
theagent),internalevents,plansanddetaileddatastructures.A progressivere�nement
processisusedwhichbeginsbydescribingagents'internalsin termsof capabilities.The
internalstructureof eachcapability is thendescribed,optionally usingor introducing
furthercapabilities.Thesearere�ned in turnuntil all capabilitieshavebeende�ned.At
thebottomlevel capabilitiesarede�ned in termsof plans,events,anddata.

Thefunctionalitiesfrom thespeci�cationphaseprovide a goodinitial setof capa-
bilities, which canbe further re�ned if desired.Sometimesthereis alsofunctionality
akin to “library routines”which is requiredin multiple places- eitherwithin multiple
agents,or within multiple capabilitieswithin a singleagent.Suchfunctionalityshould
alsobeextractedinto a capabilitywhichcanthenbeincludedinto othercapabilitiesor
agentsasrequired.



Capabilitiesareallowed to benestedwithin othercapabilitiesandthusthis model
allows for arbitrarily many layerswithin the detaileddesign,in order to achieve an
understandablecomplexity ateachlevel.

Eachcapabilityshouldbe describedby a capabilitydescriptorwhich containsin-
formationabouttheexternalinterfaceto thecapability- which eventsareinputs and
which eventsareproducedby (asinputsto othercapabilities).It alsocontainsa natu-
ral languagedescription of the functionality, a uniquedescriptive name, information
regardinginteractions with othercapabilities,or inclusionsof othercapabilities,and
a referenceto data readand written by the capability. We usestructuredcapability
descriptorformscontainingtheabove�elds.

Theagentoverview diagram providesthetop level view of theagentinternals.It
is very similar in style to thesystemoverview diagram,but insteadof agentswithin a
system,it showscapabilitieswithin anagent.Thisdiagramshowsthetop level capabil-
ities of theagentandtheeventor task�o w betweenthesecapabilities,aswell asdata
internalto the agent.By readingthe relevant capabilitydescriptors,togetherwith the
diagram,it is possibleto obtaina clearhigh level view of how themoduleswithin the
agentwill interactto achieve the overall tasksof the agentasdescribedin the agent
descriptorfrom thearchitecturaldesign.

Theagentoverview diagrambelow is for a warehousemanageragentin the elec-
tronic bookstore.This agenthasthe capabilitiesof trackingstock,placingordersfor
new stock and organising delivery of books to clients.
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A further level of detail is
provided by capability diagrams
which take a singlecapabilityand
describeits internals.At the bot-
tom level thesewill containplans,
with eventsproviding the connec-
tionsbetweenplans,justasthey do
betweencapabilitiesand between
agents.At intermediatelevelsthey
maycontainnestedcapabilitiesor
amixtureof capabilitiesandplans.
Thesediagramsaresimilar in styleto thesystemoverview andagentoverview diagram,
althoughplansareconstrainedto havea singleincoming(triggering)event.

Justastheagentoverview diagramshouldbecheckedfor consistency with thesys-
temoverview (in termsof incomingandoutgoingevents),soeachcapabilityoverview
diagramshouldbecheckedagainstits enclosingcontext - eithertheagentoverview, or
anothercapabilityoverview.

The�nal designartifactsrequiredaretheindividualplan,eventanddatadescriptors.
Thesedescriptionsprovide thedetailsnecessaryto move into implementation.Exactly
what are the appropriatedetails for thesedescriptorswill dependon aspectsof the
implementationplatform.For exampleif thecontext in whicha plantypeis to beused
is split into two separatecheckswithin thesystembeingused(asis thecasein JACK)
thenit is appropriateto specifytheseseparatelyin thedescriptor. Fieldsregardingwhat



informationan event carriesassumesthat eventsarecompositeobjectsable to carry
information,andsoon.

The plan descriptorswe useprovide an identi�er , the triggering event type, the
plan stepsaswell asa shortnaturallanguagedescription, a context speci�cationin-
dicatingwhenthis planshouldbeusedanda list of data readandwritten.

Eventdescriptorsareusedto fully specifyall events,includingthoseidenti�ed ear-
lier. The event descriptorshouldidentify the purposeof the event andany data that
theeventcarries.We alsoindicatefor eacheventwhetherit is expectedto becovered
andwhetherit is expectedto beunambiguous. An eventis coveredif thereis alwaysat
leastonehandlingplanwhich is applicable;thatis, for any situation,at leastoneof the
matchingplanswill have a truecontext condition.An eventis unambiguousif thereis
alwaysatmostonehandlingplanwhich is applicable.

Datadescriptorsshouldspecifythe�elds andmethodsof any classesusedfor data
storagewithin the system.If specialiseddatastructuresareprovided for maintaining
beliefs,theseshouldalsobespeci�ed.

An additionalartifact that is completed(andchecked)at this point is thedata dic-
tionary . Thedatadictionaryshouldbestartedat thebeginningof theprojectanddevel-
opedfurtherat eachstage.Thedatadictionaryis importantin ensuringconsistentuse
of names(for example,whatis called“delivery info” in oneplacein thedesignshould
not be called“deliv. information” elsewhere).Oneoption is to organisethe datadic-
tionaryinto separatesectionsfor agents,capabilities,plans,eventsanddata,organised
alphabeticallywithin sections.Theotheroptionis to have a �at alphabeticalstructure.
With tool supportmultiple views(automaticallygenerated)canbeprovided.

5 Discussionand conclusions

Wehavebrie�y describedthekey aspectsof thePrometheusmethodology.Themethod-
ologyhasbeenin usefor severalyearsandhasbeentaughtin industryworkshops(most
recentlyat theAustralianAI conference,2001).Themethodologyhasbeenin usefor
severalyearsasateachingtool.Thefeedbackwehavereceivedindicatesthatit provides
substantialguidancefor the processof developingthe designandfor communicating
the designwithin a work group.With studentprojectsit is abundantlyclear that the
existenceof the methodologyis an enormoushelp in thinking aboutanddecidingon
thedesignissues,aswell asconveying thedesigndecisions.

One of the advantagesof this
methodologyis the numberof places
whereautomatedtoolscanbeusedfor
consistency checkingacrossthe vari-
ousartifactsof thedesignprocess.For
example,the input andoutputevents
for an agentmustbe the sameon the
systemoverview diagramand on the
agentoverview diagram.Agent Ori-
entedSoftwarehasconstructeda sup-
port tool for themethodologythatal-



lows designdiagramsto be drawn and generatescorrespondingskeleton code (in
JACK).

We are also investigatinghow someof the designartifacts,suchas the protocol
de�nitions, andthecapabilitydiagrams,canbeusedfor providing debuggingandtrac-
ing supportwithin the implementedsystem[21]. Having a designmethodologywhich
canbe usedthroughto testinganddebuggingis clearly advantageousin termsof an
integratedandcompletemethodology.

Otherareasfor futurework include:clearerintegrationof goalsasa �rst classcon-
cept,extensionsto thegraphicalnotationto allow percepts,actions,goals,and(some)
sequencinginformationto bespeci�ed; introductionof socialconcepts(teams,roles);
andinvestigatingthecommonalitiesanddifferenceswith variousextensionsof UML to
agents[19,20].Additionally, weintendto integratePrometheuswith theagentconcepts
we have identi�ed [26].
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