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Abstract

This paperdescribeshow the CAGIS ervironmentcanbe usedto managewvork-processes;ooperatie pro-
cessesandhow to shareandcontrolinformationin a distributed, heterogeneousrvironment. We have useda
conferenceorganisingprocessasa scenaricand appliedour CAGIS ervironmenton this process.The CAGIS
ervironmentconsistsof threemain parts:a documenmanagemergystema processnanagemergystemanda
transactiormanagemergystem.

Keywords: Web-basedoftware engineering)nternetcomputing: JAVA, XML, Intelligent agentsoftware,
DatabaseystemsPocumentmodelling,Processnodelling, Transactiormodelling.

1 Intr oduction

After the introductionof the Internet, more and more projectsare taking placein heterogeneousrvironments
whereboth people,informationandworking processesre distributed. Work is often dynamicand cooperatie

andinvolvesmultiple actorswith differentkinds of needs.In thesesettingsthereis a needto help peoplecoordi-

natetheir actwvities, sharedocumentsandinformation,andto managehe accesgo sharedresources While the

web makesit fairly easyto distribute information, the web itself doesnot containexplicit mechanismso plan

andcoordinateactiities andtasks,organise describeandclassifyinformation,or controlaccesgo - andensure
consisteng of - projectdocuments.

In the absenceof "web-librarians”that canfulfil suchtasks,the usersthemselesoften have to figure out ad
hoc solutionsfor doingthis. To helpthe userswhatis neededs a smallsetof powerful, easy-to-usandflexible
tools that may be readily configuredto supportthe taskat hand. The CAGIS project- Cooperatie Agentsin
the Global Information Space- aimsto supportsuchtasksby usinga combinationof softwareagentsandsmall
web-accessiblools.

Thispaperdescribesiow our CAGIS ervironmentdescribedn section2, addressethechallenge®sr problems
givenabove. In section3, we presenia conferencescenaricto make the problemsandchallengesnoreconcrete,
andthe CAGIS ervironmentis appliedto this scenaridn sectiord. Sectionb discussesurapproactandconcludes
thepaper

2 The CAGIS ervironment

The CAGIS environmentconsistsof threemaincomponentsA systermfor handlingof distributeddocumentsand
documenunderstandinga systenfor supportingcooperatie processem adistributedenvironment,andaflexible

transactiormanagemengystemfor shareddistributedresourcesThe following threesub-sectionsvill describe
our effort in theseresearclareasmorein details.

2.1 Documentmodelsand tools

Documentgpublishedonthewebhave to be organised¢lassifiedanddescribedo facilitatelaterretrieval anduse.
Oneof themostchallengingtasksis the semanticclassification the representationf documentontentsThisis
usuallydoneusinga mixture of text-analysismethodsa carefully defined(or controlled)vocahulary or ontology,
aswell asaschemdor applyingthis vocalularywhendescribingadocumentThe CAGIS documenimodeltoolset
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helpsthe usersof a projectgroupto do this semi-automaticallyby way of a domainmodelexpressedn a con-
ceptualmodellinglanguageandby usingtext analysistoolsasaninterfaceto performthe actualclassificatiorand
search.In otherwords,weusea conceptuamodelasa basisfor creatingmeta-datalescriptiongfigure 1). These
meta-datalescriptionamay thenbe accessethroughour java-modelviewer that enablesearchandbrowsing of

documentghrougha standardvebbrowserernvironment.
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Figurel: Conceptuamodellingfor meta-datalescriptions

Fundamentatio our approactis the useof a conceptuamodellinglanguageo defineandvisualisethe domain
specificvocahulary to be usedin the classificatiorandretrieval process Conceptuamodellinglanguagegontain
theformal basisthatis necessaryo definea properontology, yetatthesametime they offer avisualrepresentation
thatallows usersto take partin the modelling,andto readandexplore documentdy interactingdirectly with the
models. The conceptuaimodelling languagemay thus be usedthroughoutthe entire processof classifyingand
retrieving documentson the weh In our approachwe usethe Referentmodellanguag€d?] thatis an ER-like
languagewith strongabstractiormechanismsindsoundformal basis.

Our approachmaybedescribechsa three-steprocess Domain Model Construction,DocumentClassifica-
tion andBrowsing& Retrieval- outlinedbelow.

Domain Model Construction: Conceptuaimodellingis mainly amanualprocessHowever, ourdomainmodels
must be somavhat relatedto the text of the documentgo be classified,so we constructour model with some
aid from atextual analysistool. A referencesetof documentdrom the domainis run througha word frequengy
analysistool, which producesa list of high frequeng termsfrom thesedocumentsThesetermsarethentakenas
input candidatedor the actualconceptuamodellingtask. This is a manualandcooperatie taskperformedby a
selectedsetof users.In orderto preparahefinisheddomainmodelfor later documentlassificationwe thenadd
lexical linguisticinformationto themodel,i.e. themodelis enhancedby addingatextual definitionandaterm-list
for eachof the conceptsn the model. Theterm-listis a list of synorymsandconjugationsfor eachconceptthat
will beusedwhenmatchingdocumentext againstmodelconcepts.

DocumentClassification: Documentsareclassifiedby selectingdomainmodelfragmentghatreflectthedocu-
mentcontent.Thisis performedsemi-automaticallypy matchingthe documentext againstheterm-listsfor each
conceptin the model. Conceptsoundin the documentarethenshawn to the userasa selectionin a graphical
modelviewer andthe usermay manuallyrefine the classificationby selectingand deselectingconceptsandre-
lations. Whenthe useris satisfied the selectednodelfragmentis translatednto RDF-XML serialisationsyntax
(ref) andis storedasan”Object DescriptorFile” (ODF) pointingto thedocumenin question.Theuseralsohasto
provide a selectedsetof propertiesfor the documentsuchasits authot title etc. Theseattributesarealsostored
within the ODF,

Browsing and Retrieval: In orderto retrieve documentsthe usersentera naturallanguagegueryphrasewhich
is matchedagainstthe conceptuaimodelin a similar way asin the classificationprocess. The domainmodel
conceptdoundin this searchphrase(if ary) areextractedandusedto searchthe storeddocumentdescriptions.



Usersmaythenrefinetheir searchby interactingwith themodel. Founddocumentsrepresentedslist in a Web-
browserinterfaceby usingthe storeddocumeniattributes. We alsohave anenhanceddocumentreader” thatis,
whenreadinga documentall thetermsin the documenthatmatcheda modelconceptis markedasa hyperlink
pointingto the definitionthe modelconcept.

Thelayeredarchitectureof ourdocumentool is shovn in figure2. As mentionedthe mainpartsof the system
aretheweb-enablediserinterfaceanda setof servletsrtunningon a standardveb-serer.
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Figure2: Overview of systemarchitecture

e Theuserinterfaceis centredarounda Java-basedreferent-modeViewer. As mentionedusersmayinteract
with themodel,exploreconcepdefinitionsandrelations andthenusetheviewerdirectlyin orderto perform
bothclassificatiorandretrieval.

e TheJasaservletdefinethe overallfunctionality of thesystem.They areinvokedfrom themodelviewerand
coordinatethelinguistic toolsincorporatednto the system.

¢ At an’intermediary”layer, betweertheservletsaandtheweb-serer, we useanumberof linguistictoolsanal-
ysenaturallanguagephrasesndgive the necessarinput to constructdomainvocahulariesandclassifyand
retrieve documentsThe Word frequeng analysefrom WordSmithis a commerciallyavailableapplication
for countingword frequenciesn document@andproducingvariousstatisticalanalysesA Finnishcompaty,
Lingsoft, hastwo toolsfor analysingnominalphrasesindtaggingsentenceseededor theclassificatiorand
retrieval of documentsA smallerPrologapplicationfor analysingrelationsbetweerconceptsn a sentence
is beingdevelopedinternally at the university. This applicationassumes disambiguatedaggedsentence
andproposerelationsbetweerthe concepton the basisof classification-specificules. As analternatve to
thetaggerandtherelationanalyserwe areconsideringa parseflinkedto anextensive semantidexicon.

¢ Finally, thedocumentandtheir classificationsirestoredatthewebsenerin HTML/TXT andXML format.
Thedomainmodelis alsostoredin XML andcanbe continuouslymaintainedo reflectthe vocalulary used
in the documentseingaddedto the documentcollection. The linguistic tools reston lexical information
thatis partly storedin XML andpartly integratedwith thetoolsthemseles.

A moredetailedpresentatiomf our approactandthe systemis givenin [13, 14]

2.2 Procesanodelsand tools

A processentredervironment(PCE)prototypehasbeendevelopedto give processsupportto distributed,coop-
eratve processes CAGIS. The CAGIS PCEconsistsof threemaincomponents:

Workflow Systemsupporting Distrib uted Mobile Processes This workflow systemis usedto modelsimple,
repeatablevorkflow processesandthe systemoffers agenda-bravserfor the end-users.The workflow system
allows aninstanciatedvorkflow modelto bedistributedasseveralprocesgsragmentson differentworkspacesOne



benefitof this is the possibility to adaptthe workflow to local ervironmentalconditions. The workflow instances
are definedas XML-files locatedin the local workspacesand canbe changedary time. The ability to move
workflow instancegluringenactmentgcanbe usedfor reallocationof actwities, dealingwith exceptiong(someone
responsibldor a particularactivity is sick), anddelegationof work. The Workflow systemis implementedn Perl,
providing a CGl-interfacethroughaweb-serer. For amoredetaileddescriptionseg[15, 16].

The ProcessModelling Language(PML) for the workflow systemdefinesa processas setof actiities that
can have pre-orderrelationshipsbetweenthem specifiedin XML syntax. An activity can specify a setof pre-
links identifying what actiities to be executedbefore,and post-linksidentifying actwities to be executedafter
the activity currentactvity. The pre-andpost-linkscanbe written asURLSs, andallow thereforethe procesgo
be distributed over several workspaces Every actiity definition specifiesa codepart. This codepartis simply
HTML, andcanbe usedto simple presenttext, to specify a form, or to starta Java-applet. The term process
fragmentis usedto namea groupof actvities in a workspacewhich is onepartof the whole processA process
fragmentis specifiedby a name aworkspacglocation),andalist of referenceso actities.

Software Agents to support Dynamic, Cooperative Processes While the workflow systemdescribedabove
takes careof simple,repeatablg@rocesswe usesoftware agentsto supportmore cooperatie and dynamicpro-
cesses.Software agentstypically takes care of interworkspace(inter-group) activities as negotiation activities
(e.g.,aboutof resourceallocation),coordinationof artifactsandworkflow elementsetweernworkspacesbrain-
storming,voting, markedsupportin amulti-compary scenarioyve canpercevethatagentsactasbuyerandsellers
of services)getc. Our multi-agentarchitectureconsistof four mainelements:

e AgentsAn agentis setup to achieve amodesigoal,characterisetly autonomyinteraction reactvity to en-
vironment,aswell aspro-actvenessWe haveidentifiedthreemaintypesof agentsy(1) Work agentsto assist
in local productionactivities, (2) Interactionagentsto assiswith cooperatire work betweenvorkspacesand
(3) Systenmagentsto give systemsupportto otheragents.Interactionagentsare mobile, while systemand
work agentsarestationary

e WorkspacesA workspaces a temporarycontainerfor relevantdatain a suitableformatto be accessed
by tools, togetherwith the processingwork) tools. It canbe private,aswell asshared.Files storedin a
repositorycanbe checledin andoutto aworkspace.

¢ Agent Meeting Place(AMP) AMPs arewhereagentameetandinteract. AMPs provide agentssupportfor
doing efficient interragentcommunication. Therecan be differenttypesof AMPs for differentpurposes.
EachAMP will have a definedontology, which the agentshave to follow. We canperceve specialAMPs
for negotiation,coordinationjnformationexchangesellingandbuying servicesetc.

¢ RepositoriesRepositoriecanbeglobal,local, or distributed,andarepersistenstorageof data.Experience
Basesareonespecifictype of repositorywe canusein our multi-agentarchitectureo supportcommunity
memory

The multi-agentarchitecturds implementedn Java, usingIBM Aglets framework to provide mobile agents,
KQML is usedfor interagentcommunication,and ORBIX CORBA is usedto offer communicationto other
applicationsand otheragentsystems.More detaileddescriptionof the multi-agentarchitecturecanbe found in
[19, 11, 7).

Agent-Workflow GlueSewer TheAgent-Workflow GlueSerer providesinteractionbetweertheworkflow sys-
temandthe multi-agentsystem.A glue modelin XML definesthe relationshipbetweenworkflow elementsand
software agents. The GlueSewer will offer servicesfor a workflow activity to trigger an agentandvice versa.
The GlueSereris implementedn Java, andORBIX CORBA is usedto facilitatecommunicatiorwith the agent
systemandworkflow systemsMore informationaboutthe GlueSerer canbefoundin [18, 4].

Figure3 shavs a simplifiedillustration of how thedifferentcomponentin the CAGIS PCEinteract.In figure
3, therearetwo workspaceseachrunninga workflow tool with alocal workflow model. In reality, this workflow
tool canbe sharedandthelocal workflow modelsin thetwo differentworkspaceganhave relationshipbetween
them. The figure illustratestwo differentways that software agentscan interactwith workspaces.In the first
way, the agentscaninteractdirectly with the userin the workspacesiisinga graphicaluserinterfaceto configure
and interactwith the agents. In the secondway, the userdoesnot interactwith the software agentsdirectly.
All interactionwith software agentsgoesthroughthe GlueSerer andthe workflow tool. The workflow tool can
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Figure3: The CAGIS Proces£entredEnvironment

activateanagentor anagentcanactivatetheworkflow tool. Thefigurealsoshavsthatagentcanbeusedio access
repositoriesbut workspaceganalsoaccessilesin therepositorydirectly (not shavn explicitly in thefigure).

2.3 Transaction modelsand tools

A transactioris a basicwork unit or a programsegmentexecutedto performsomefunction or taskby accessing
andmanipulatinga shareddatabaseTransactiormodellingconcernswith capturingthe essentiatharacteristics
of transactionsln generalthesencludetransactiorbehaiour andappliedconstraints.

Transactioormodellingin CAGIS wasmotivatedbasedntheassumptiorthatdatabassystemswill beusedas
resourcemanagemengystems.The main purposeof the transactiorsystemis thento controlandmanageaccess
to a sharedresourceandto make surethatthis accesss doneaccordingto prespecifiecconsisteng preseration
constraints. This sectionbriefly describesour effort in developing a transactionframenork and a transaction
managemergystenfor cooperatingagents.

The transaction specificationframework We have proposeda transactionframework to reasonand specify
customisedapplicationspecifictransactiormodels[10].

The main purposeof this framework is to provide a configurabletransactiormodels. This allows a userand
applicationdependentustomisatiorof transactiormodels.Thisis crucialto adjustthe requireddegreeof control
to be providedthroughthetransactionsSomesituationmay, for instancerequirestrict controlfor the correctness
of datato be possibleto presere, othermayseecontrolasjust aburden,andsoon.

The frameawork is divided into two main parts: Transactioncharacteristicsspecificatiorandtransactionexe-
cutionspecification

Thecharacteristicspecifications usedo definethemainpropertieof theactualtransaction ACID properties,
relationshipamongtheinvolvedtransactionsadoptedcorrectnessriteria (which is partly userdefinedandpartly
prespecified)andappliedpolicies(i.e. rulesdefiningwhatconcurreng controlmechanism(sjo beused,andhow
andunderwhich conditionto usethem). It is staticallydefinedandmustbedonebeforethedesignatedransactions
are executed. The executionspecificationdefineshow the transactiorexecutionis to be performed,in termsof
compositionof managementperationge.g., begin, commit, delegateand so on) and regular accessoperations
(e.g.,read,write, andsoon). The executionspecificationrmustconformto the former, andhassomefixed initial
operationsyhile theremainingoperationsanbe adjustedat run-time.

In thisrespectthe CAGIS transactiorframeawork distinguishedetweerstaticandruntimedynamicspecifica-
tions. Comparedvith relatedframenorks,suchasACTA [5], ASSET[3], andTSME[6], themaindifferences on
thedynamicity Sucha propertyis importantsinceit is not alwayspossibleto predictall aspectof applicationin
adwance.Thisis particularlyrelevantwhentaking softwareagentsaswell ascooperatie work into consideration.

A detailedpresentatiomof this transactiorframework is givenin [10].

The transaction managementsystem A systemfor the specificatioraboveis depictedn Figure4. It is divided
into two maincomponentsa specificatiorervironmentanda runtimemanagemergystem.

e The specificationenvironment providesa facility for a transactiormodeldesignerto specifythe charac-
teristicsof transactionasneeded.The sameernvironmentalsoallows a userto specifya setof operations
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Figure4: Transactiormanagemerdrchitecture

to berun by a transaction.Both of the aforementionedpecificationsaredonein XML. A specialXML
parselis usedto validatespecificationsagainstthe prespecifiedTD. This parsertransformg1) the speci-
ficationof characteristicinto aninternalrepresentatioof transactiorcharacteristicsand(2) the execution
specificatiorinto a setof operationsThey bothareusedby the transactiormanageto controlandmonitor
transactiorexecutions.Furtherthe transactiorspecificationsarekeptin a specificationdatabaseTo avoid
redundantspecificationsthe specificationernvironmentprovidesa browsing facility to allow the designer
to check,if thetransactiorcharacteristicarealreadyin the specificatiordatabaseThis impliesthatfuture
adjustmentganbe performedwithout needingto do the specificatiorfrom scratch.Finally, if changesare
made the designeris asked whetherthe currentspecificationis to be saved asa new versionor to replace
theold one.

The runtime managementsystemconsistsof a transactiormanagelnda resourcemanagemengystem.
Thetransactionmanager is responsibleof managingthe specificationand executionof transactionsand
to ensurethat any transactionexecutionis doneaccordingto the specifiedcharacteristics.For example,
if an ACID modelis defined,it will enforceatomicandisolatedexecution. Correspondinglyif property
atomicity s relaxed,thenthe samemanagewill ensurehatary failurewould not necessarilycauseglobal
rollback. Instead,partial abortcanbe issued. Now, asshown in Figure4, the transactiormanagergain
consistf a specificatiormanagerlndan executionmanager The specificatiormanayer is responsibleof
controllingall necessaryepresentationffom the specificatiorervironmentarecomplete.In otherwords, it
hasto make surethatthe specificatiorof transactiorcharacteristiceanbe supportecandthatall necessary
semanticarerepresentedf sucha specificatioris notfully satisfiablat will eithernotify thedesignerand
askhim/herto adjustthe specificationpr it will choosea closestsupportedspecificatiorthatcanbe found
in the specificatiordatabaseOtherwise jt makesthe characteristicinformationavailableto the execution
manager Then,this manageis now responsibleof ensuringthatthe transactionsre executedconsistently
with respecto thetransactiorcharacteristicandthe executioninformation. Basedon the specificationthe
executionmanageissueghenecessargndsuitabletransactiormanagementperations This meansthatit
issuesdhegi n, abort orconmi t , andothermanagementperationghatthe userhasspecified.

Theresouce manajementsystems responsibleof managingand providing systemresourcegor running
transactionslt alsomaintainsthe executioninformationof the runningtransactionsandusesthis to handle
transactiorabortsandsystemrecovery. Finally, the resourcananagemensystemis responsibleof making
surethatcommittedresultsarekeptin a persistenstore.

Thetransactiormanagemergystemdescribedabore wasimplementedn aworking prototype[12, 8] based
on Java andthe IBM Aglet-workbench.It hassened asa test-bedfor the transactiorspecificatiorframe-
work.



3 Conferencescenario

This sectiondescribedriefly a conferenceorganisingprocesswve areusingasa scenariopreviously presentedn
[9]. Theserenmainactivities of the conferencerganisingprocessareshovn in bold-facein next paragraph.

First the ProgramChair will initialize the processby Planning and announcing the conference People
wantingto attendto the conferencewill submittheir papersandPC memberswill Record submitted papersas
well asinformationaboutthe authors. Then,Reviewerswill be chosenbasedon their expertise,andthe Paper
reviewing starts. The PC memberswill then Collect reviewing results anda review meetingwill be heldto
Determine acceptanceof papers Acceptedpaperswill thenbe Grouped into sessionsand a final program
includingatime-tablefor conferencesessionsvill beproduced.

Session
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Figure5: GroupAcceptedPapersinto Sessions

In this paperwe will focusonthelastmainactiity Group AcceptedPapers into SessionsFigure5 shavsthe
two mainsub-actvitesof this actiity.

SuggestSessions ProgramChair is responsibldor this actiity, andit canbe decomposedhto theseprocess
steps:

1. Matchall papersagainsa documentmodeldefiningtermsandexpressionsandthe relationshipsbetween
themfor theresearctdomain.

2. Suggessessiordivision accordingto subjects

3. Createapreliminarysessiorschedule

4. SetUp SessiorCommitteegfrom Programcommitteemembers)

Selectpapers& Plan Sessions All memberof Session€€ommitteesareresponsibldor this actiity, andit can
be decomposeihto theseprocessteps:

1. Determinesessiorsubject& goals:An initial Sessiordescriptionwill containsessiorsubjectandgoals.

2. Checkpaperdor sessionSession€ommitteemembershouldmarkpaperselevantfor a sessiorto notify
theirinterest.Paperswill be marked”possible”.

3. Paperallocation:If papersare markedby several SessionfCommitteesSessionrCommitteesmustnegotiate
aboutwho is goingto getthe paper Papersallocatedto a sessiorwill bemarked”taken”.

4. Checktimeslotfor sessionEachsessiorcommitteewill markthetimeslotfor the session.

5. Sessiorallocation: Sessionshathave the sametimeslotwill negotiate.Whenall sessionsreallocatedthe
resultwill beaddedo the sessiordescription.Thesessiordescriptiorwill now have the state"final” .

6. Publishsessiondescription: Each SessionCommitteewill publishtheir sessiondescriptionto the other
SessiorCommitteesandProgramChair.

In this paperwe assumehat the Programcommitteememberswill be distributed on differentlocationsand
the work with organisingthe conferencewill be doneonly throughcomputerinteraction(without ary physical
meetings).



4 The CAGIS ernvironmentapplied on the scenario

This sectionoutlineshow the CAGIS environment,consistingof toolsandmodelsto supportdocumentsprocesses
andtransactions¢canbe appliedon the scenaricdescribedn section3. Our suggestedrchitecturdo supportthis
scenarids shavn in figure6.

Thetwo mainactiities we arefocusingon, SuggestSessiorandSelectpapers& Plan Sessionareexecuted
by the ProgramChairandthe Session€€ommitteegespectiely. In our solutionwe have thereforchoserto model
the scenariousing one workspacefor ProgramChair and one workspacefor eachSessionCommittees. Each
workspacehasalocal processlefinedin a processnodel,andaworkflow tool thatenactghis processnodel. The
processnodelsaredefinedaccordingo the processtepsdefinedfor SuggesiSessionandSelectpapers& Plan
Sessiorasgivenin section3.
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Figure6: The CAGIS framework appliedonthescenario

The ProgramChair’s first processstepis to divide all papersaccordingto their topic. This is doneby using
the Document classificationtool to matchall papersagainstthe domainmodel. The domainmodeldefinesthe
vocahulary of keywords, extractedfrom the preliminary conferenceiopics and from the submittedpapers. The
matchingof papersagainsthe domainmodelis visualisedn the documenmodelviewer, andthe ProgramChair
may interactwith the modelviewer to achiese the propersubjectdivision of papers.

The Workflow tool will herenotify the GlueSerer thatwill initialise a documentagentthat may be usedto
accesghedocumentghroughthe documenservlet.In thetwo next processsteps the workflow tool will present
ProgramChair with necessarylocumentsandtools for creatinga preliminary sessionscheduleand settingup
sessiorcommittees WhensessiorcommitteesareselectecamongPC membersthe sessiorcommitteemembers
will benotifiedthroughemaildescribingwhatsessiorcommitteeto attendandwhatworkspaceo access.

The SessionCommitteeswill thenstartto work in their workspacesccordingto the processmodelenacted
by theworkflow tool (remembethatall conferenceprganisingwork will be donedistributedon computers)First
they have to determinesessiorsubject& goals,the workflow tool will notify the GlueSerer thatwill initialise
brainstormingagentsfor eachsessiorcommitteemember Theresultof this brainstormingorocesswill endasan
initial sessiordescriptionwritten by sessiorchair The next stepof the processwill befor thesessiorcommittees
to choosevhatpaperso bein the sessionHeretheworkflow tool notifiesthe GlueSererto initialise paperselect
agents The paperselectagentswill retrieve informationaboutavailable papersandlet the sessiorcommittees
markinterestof papers.The paperselectagentswill thenmark papersin the Paperrecod in therepository(see
figure 5). The resultfrom marking paperswill be returnedto the GlueSerer. If papershave beenmarked by
several sessiorcommitteesnegotiationagentswill beinitiatedto negotiateaboutwhat sessioris goingto getthe
paper If the negotiationprocesgoesinto a deadlockProgramChairwill be notified,andhe/shewill make afinal



decision.Thenext step,is for thesessiorcommitteeto markatimeslotfor the sessionThis processvorksexactly
like paperselection put sessiorselectionagentswill be usedinstead.Whenall sessiorcommitteeshave selected
theirtimeslots the final sessiordescriptionis publishedo all, andthefinal conferencgrogramcanbe produced.

Thetransaction manageris responsibleof managingthe integrity of the documentin the repository andto
ensureghatagentsaccomplishingheirtaskalwaysleavesthe systemin aconsistenstate.Basedonthedescription
above, the sessioncommitteesshareboth the scheduledocumentandthe paperrecord. Therefore,conflictsare
likely to occur Thereareseveral possibilitiesto solve this problem. For example,onemay provide an exclusive
lock for eachaccessthusprohibiting otherto seeany changesauntil the processs finished. This may however be
unacceptablsinceit mightdelaythesessiorarrangemenprocessAn otherpossibilityis thatinsteadof hindering
other sessioncommitteesfrom total accessreadpermissionis provided read. This allows other committeesto
seethe intermediatechangesand thereforeeasegheir decisionprocess. An other scenarioagainis to permit
simultaneousipdated(i.e., write/write conflict). However, achieszing consisteng is possibleonly if the system
supportanultiple-versionhandling,with a sophisticateanerging mechanismo captureall possiblechanges.

Next, tasksto supportthe sessiorselectionprocessare assignedo agents.As mentioned this may involve
documentaccesgoo. To allow thetransactiormanagemengystemto ensureconsistenyg, all agentmethodinvo-
cationsinvolving repositoryaccesaremanagedspartof transactiorexecution. This alsoensureshatconflicting
documentaccesss managedroperly Moreover, supposehat a transactionconsistingof several agentmethod
invocationgs initiated by the GlueSerer. Then,assumehatoneof theinvolving agentdails, for example,while
selectingpaperdrom the paperrecord. Using traditional ACID transactionsthis would causea globalrollback,
thusdiscardingall changesnadeso far, andkilling all associateédgents.However, if alot of efforts have been
invested thento startall tasksfrom scratchmay be expensve. To copewith this, we modeleachagentmethod
invocationasa subtransactionf thatexecutedby the GlueSerer. Therefore insteadof abortingthe transaction
andkilling all involvedagentsthe transactiormanageillows the failing agentto just undosomeof its changes.
Otheragentanayproceedasnormal.

5 Conclusion

This paperhaspresentedhe CAGIStoolsetandits applicationdo a conferencerganisatiorscenarioThe CAGIS
toolsetconsistsof a setof separatéoolsthatmaybe usedtogetherto provide supportfor cooperatie work across
theweh Thethreemajorcomponent®f CAGIS arethe Workflow tool, the Documentclassificatiortool andthe
Transactiommanager Eachof thesetoolsis implementedn true Web style, i.e. they arebuilt arounda standard
Web seneranduseXML asadatastorageandinterchangdormat. Thesetools mayall be configuredaccording
to the actualsituationanduse. The Workflowtool allows for the creationof individual workspaceso supportthe
activities of theworkflow, in addition,theworkflow tool offerstheability to enactthe partof the processnodelthat
the workspacesupports.The documentlassificationtool usesa domainspecificvocahulary, the domainmodel,
createdby the usersto classifyandsearcHor documentsThetransactiontool offerssupportfor the specification
and executionof customisedand application-specifidransactionmodels. The transactionmanagetthus offers
the ability to designthe requiredcorrectnes<riteria andto defineand executetransactionghat enforcethese
criteriason sharedesourcesCentralto our systemandbindingtheindividualtoolstogetheris aGlueSerer. The
GlueServerconfiguresasetof softwareagentghatcanactivatethedifferentCAGIS tools. Thegluemodeldefines
the relationsbetweertheindividual workflow elementghat mayresidein differentworkspacesandthe software
agentsthat may be usedto accesghe individual tools. This way, the variouscomponent®of the CAGIS toolset
may be usedtogetherin orderto provide situationspecificcooperatie support.

Our CAGIS environmentis notonly applicableto conferencerganisatiorprocessesThe CAGIS environment
canbe usedto supportary processwhere peopleare working togethey and wherepeopleand informationare
distributed. Examplef suchprocessesanbecooperatie softwareengineeringprocessedgistributededucational
processesdistributed organisingprocessesprocesse®f selling and buying merchandisesn the web etc. All
theseprocessesgre characterisedvith distribution of peopleandinformation,andrequirepeopleto interactand
cooperatedo reachthe goalof theprocess.

Furthermorewhencombiningthetoolsin the CAGIS environment,we enhancehe functionality of onespe-
cific CAGIStool. In [1], anexampleof how the documenmodelsandtools canenhancehe CAGIS multi-agent
architecturds given. Thedocumenimodelsandtoolsarehereusedto modelthe agentontology which definethe
languagesoftwareagentanspeak.In [17], thetransactioomodelsandtools(in this papercalledworkspaceman-
ager)offer a way managingconsisteng of changingworkflow models. This meanghatthe CAGIS ervironment
offersa selectionof tools, which canbe usedin differentcombinationgo give specificsupport. Futurework will
investigatenorethoroughlywhattoolsto pick for differentscenarios.
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