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Abstract

Theattendee®f the workshop‘Web Infrastructue and
Coordination Architectures for Collaborative Applicati-
ons” tried to developa joint opinion how the Web and its
infrastructue shoulddevelopto becomea productiveen-
vironmentfor collaborative applications. This paper sket-
chesthedifferentapproadespresentedn theworkshopand
summarizethe consolidatedesultsof the discussions.

1 Intr oduction

Theworkshop* WebInfrastructureandCoordinationAr-
chitecturedor Collaborative Applications’ at WETICE’'99
brought togetherattendeesfrom academiaand industry
Half of the participantscamefrom Europa,the other half
wasfrom the US. After the refereeprocesslO paperswe-
re selectedor presentatiomnddiscussiorattheworkshop.
Thepapersanberoughlydividedinto technicalinfrastruc-
ture paperssharedresencgapersandapplicationpapers.
A final discussiorsessiorandthe collaboratve effort of all
participantso producea summaryof the workshopresults
roundedoff the sessions.

This workshopcontinuestwo threadsof workshopsin
the WETICE serieghatwereheld overthelastthreeyears.
In generaltheseworkshopsaddressedhe questionhow
Webtechniquesanbeusedto achiee or to improve colla-
borationwithin or betweenorganizationsandwhich coor

dinationmechanismsouldbeusedin suchanarchitecture.

It wasour goalto addressoth, technicalandorganiza-
tional issues. The involved organizationsare typically en-
terprisesin different spheresof power suchthatit is not
reasonabléo imposea commonstructure,or to align the
structurefor a certaincollaborationpurpose.But how can
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a systemenablethe participantsfor flexible and effective
collaboration?

This questionlead us to this year’s workshopthemeof
“ SharedArtif acts,a Shared_.anguagepr SharedSpaces:

e Shouldwe concentrat@n developinganinfrastructure
for sharingartifacts(documentsfiles, data)? Shared
artifactsrequirea high degreeof coordinationithe par
ticipants have to agreeaboutthe tools manipulating
the artifacts,and abouttheir structuresandidentifiers
of the artifacts. Oftenthesestructuresof artifactsare
well establishedvithin a sphereof control andthere-
fore hardto changédor the collaborationwith external
entities.

e Thereforeanalternatve approachs to developasha-
redlanguageo exchangebusinesgnformationwhich
representanexternalrepresentationf theprivatearti-
facts.Variousapproachebasedf XML or RDF look
very promisingfor providing ascalablecanonicabnd
standardizetinguagenhichis still flexible enoughto
copewith changingousinessequirements.

e Thesharedanguagemimics sharedartifactsto a cer
tain degree. For which kind of collaborationsdo we
needarichercommunicationinfrastructuresupporting
asharedspaceswherepeopleare“in the system’rat-
her than purely usingartifactsof a system?A shared
spaceimpliesthe notionto be at a certainlocationin
the systems,other participantsare aware of the pre-
senceof collaborators.

Thecall for paperdocusedonthemainquestionwhether
currentWeb techniquescan sene as an infrastructurefor
both developingandimplementingnetworked, collaborati-
ve businessapplicationsin a (global) distributed business
ervironment. While the currentWeb is certainlynot a per
fect environmentfor collaboration,we think it is powerful
enoughnotto inhibit effective collaboration.



We tried to positionthis workshopnot only to address
technicalissuesof “collaboratingsystems’but of “collabo-
ration systems”aswell, thatis, to focuson infrastructures
for enablinghumango collaborate.The workshopaddres-
sedissuesuchasWebbasedsystemdor knowledgemana-
gementandsharing,in their architecturetechnicalimple-
mentation,in coordinationlanguagesandtheir integration
in everydayswork.

During thediscussionhristophelLandauedeveloped
thehypothesighatratherthanaddressingheworkshopthe-
me from the threedifferentpoints of view of the subtitle,
we cantry to concentraten theissueof “sharedservices”.
Breakthe triversity! Actually, it worked out very well: the
paperscould be easilypositionedto provide servicesat va-
riouslevelsin theideal“collaborationsystem”.

2 Shared Sewvices

What aretheseserviceshow canwe specifytheseser
vices, how do theseserviceswork together? Theseare
toughquestiondor which we have no definiteansweryet.
The succes®of the Web is basedon the low entry costfor
accessingndpublishinginformation,whichled usto asyn-
chronouscollaborationthroughsharedartifacts. We hope
thata Web of servicescanprovide the samedow entrycosts
of usingexisting andproviding new servicedbasedn each
other Thesesharedservicesshouldallow automatedro-
cessingstepsleadingto a value chainof servicesthat will
lead us to a much richer Web-basedcomputingenviron-
ment, where mere humansare able to contribute on their
level of expertise(e.g. infrastructuralor applicationspeci-
fic) with reasonableffort.

In the following we are trying to identify the services
that are neededmostfor collaboratve applications. Basic
servicesfor collaborationincludethe coordinationof acti-
vities andthe exchangeof information.

However, managingandsharinginformationrequiresef-
ficient mechanismsbeing able to cope with consisteng
while at the sametime maintaininga satisfyingperforman-
ceof the system.H. Yu, D. Estrin,andR. Govindanhave
addressedhe issueof scalability of information dissemi-
nation sewicesin A Hierarchical Proxy Architecture for
Internet-scaleEventServices They proposea tree based
hierarchygluedtogetherby multicastgroups. Proxieswi-
thin a groupexchangeperiodicheartbeatnessageto indi-
catelivenessRagistrationsof andsubscriptiongo informa-
tion sourcesrepropagatedhroughthehierarchyonly whe-
re andwhenneededo avoid flooding of messaged-urther
improvementsaim at reducingthe lateng within the proxy
hierarchyby providing “tree shortcuts”.

In A Coordination Servicefor Distributed Applications
by SinghandGopalananobject-orientedramewvork s pro-
posedfollowing theideaof separatinghedifferentaspects

of (collaboratve) applicationdevelopmentnamelysession
management¢oordination,and information exchange. A
coordination specificationservice allows for a description
of therelationsamongtheparticipantsinteractionsn terms
of a Petrinet. Theinformation exchangeseice provides
mechanismso exchangeandsave dataamongentitiespar
ticipating in the collaboration. The sessionmanagement
service allows usersto createsessionslocateexisting ses-
sionsandenforceruleson sessiongst runtime.

Chris LandauerandKirstie Bellmangave their point of
view on integrationof servicesin Virtual Webworlds: Ex-
tendingthe Webfor Collaboration. Their visionis theinte-
grationof the concepof sharedartifactswhichis presenin
the currentWWW andthe conceptof sharedpresencasit
is known from Multi-User virtual EnvironmentsMUVES),
comingup with aproposafor Virtual Webworldsproviding
integration serices

Anotheraspecbf integration,namelyintegrationof dif-
ferenttypesof media,wasaddressetly Michelle PottsSte-
ves,Wo Chang,andAmy Knutilla in SupportingManufac-
turing ProcessAnalysisand Trouble Shootingwith ACTS
They have developeda framework for cooperatiorof remo-
te andlocal expertsin amanufcturingprocessFocuswas
given to the provision of servicesfor temporaland spati-
al synchronizatiorandfor annotationof differentkinds of
information on the manufcturingprocesgor remotepro-
blem detectionand solving. A SMIL basedprototypeim-
plementations available providing thesesynchronization
sewices

Michael Berger was discussingthe problemon how to
re-synchronizgphaseof asynchronousollaboratve work
by meansof history-based e-integration serices In his
paper History-BasedRe-intgration of ReplicatedShaed
Workspaces setof basicservicego meigeandresohecon-
flicts aredescribed A demonstratioimplementatiorof the
servicecomponentss available.

At ahigherlevel, servicesareneededsupportingthe ac-
tual functionsin a cooperatioror providing awarenessn-
formationto the users.

The NESSIEenvironment presentedy EckhardMeier,
WolfgangPrinz,andWolfgangBroll in their paperon Aug-
mentingCoopeative Settingsy Shaed AwarenessSpaces
provides awarenessselrvices at variouslevels. Being ap-
plicationindependentNESSIEsupportsthe capturingand
transmissiorof sensoryinput on users socialandtaskori-
entedactvities and their transformationinto (nearly) ary
kind awarenessnformation. NESSIEhasbeenimplemen-
tedandtestedatthe GMD-FIT researctgroup.

Team\bte, presentedby Alois Ferschaand Christoph
Scheinerin Collective Choicein Virtual Teamsis a web-
basedtool providing servicesfor group decisionmaking.
Recallingaknown resultsfrom literature,namelythatthere
existsno optimumvoting proceduretheauthorshave provi-



dedasetof collective choicesewicesallowing theeasyset
up of an electronic,web-basedffering the choiceamong
several voting procedures.A prototypeof the systemhas
beendevelopedandcanbe obtainedfrom theauthors.

Giving the end users point of view, Sarah Drum-
mond and Cornelia Boldyreff reportedtheir experiences
with SEGWérld: A WWWhbased infrastructue to Sup-
port the Developmenbf Shaed Softwae EngineeringAr-
tifacts This BSCWervironmentwas usedat the Depart-
mentof ComputerScience University of Durham,in a stu-
dent'ssoftwareengineeringrojectto supportcollaboration
amongstudents.The mainfindingsof the studywherethat
it is crucialto teachstudentsiotonly how to usethetool but
alsoto teachthemthe concepiof collaborationandsharing
of informationin a collaboratve ervironment.

Finally, architecturalssuesvereaddresseth theremai-
ning two papers.

Lukasz Beca, Geofrey C. Fox, and Marek Podgorly
proposeda ComponentArchitecture for Building Web-
basedSyntironousCollaboration Systems Following the
mainprinciplesof componenbasedsoftwaredevelopment,
namely hiding compleity and supportingreusability so-
phisticatedcollaboratve applicationscan be createdin a
comparatiely easyway. The currentimplementationof
the systemsprovidesservicesfor the developmentof syn-
chronouscollaborative JAVA applicationsor appletsbased
on Jasa Beansgextensiongo otherprogramminganguages
(C++) areunderdevelopment.

Fredj Dridi and GustafNeumannhave provenin their
paperon Howto ImplementAeb-basedsroupwae Systems
basedon WebDAV that an extensionof the HTTP proto-
col, WebDAV, providesa much more comfortableway to
developcollaboratve applicationson the Web by accessing
protocollevel sewvices(normallynotaccessibldy a brow-
ser)ratherthanthe extensive useof scriptsandservletsor
applets.As a demonstratiortasestudy a projectreposito-
ry, where(hypermediaflocument&anbesharectollabora-
tively in a controlledway, hasbeenimplementechasedon
WebDAV.

3 Future Directions

Certainly this collectionof paperswvasnot written with
themindto provide sharedservices But maybetheseideas
canhelpto triggeraslightly differentandnew point of view
ontheareaof collaboratiorandcollaboratve systemsn the
Weh During theworkshopthefollowing ideasaboutfuture
developmentshatmightleadtowardsaWebof servicesve-
re discussed:

e Thedevelopmentof sharedartifactswill continue but
active componentwill becomemoreimportant,esp.
whenthey provide a smoothintegrationinto the exi-
stingWeh

e Sharedanguagesvill continueto develop: Heteroge-
neity will be requiredto provide smoothintegration
andto allow new developments.No single program-
ming languagewill be sufficient, no single vendor
specifictool is likely to be acceptedno dataformat
will be the perfectonein every situation, etc. He-
terogeneityrequiresopenstandardgor a component-
orienteddevelopment.

e In orderto achieve a higherdegreeof automatedeuse
of Webresourcege.g.servicesmoreexplicit seman-
tic informationwill be needed.This canleadto better
searchtools, robots,agentsmediatomprogramsadwer-
tising andpublishingtheir servicego othersetc.

e TheWebof servicesshouldprovide alayeredopenar-
chitecturewherenew servicescanbe pluggedin with
little effort and be used(and reused)by others. The
Web of servicesshouldnot be an “operatingsystem”
but an“operationssystem”thatimproves(or enables)
collaborationbetweerusersn their businesgasks.

e Fromthetoolswe would like to seethe development
from the rathermonolithic browserplus sener archi-
tecture of today towards a distributed micro-kernel-
like architecturefor servicesthatis controlledby an
lightweight instrument,an xPURCM, an extensible,
programmableyniversalremotecontrol.

We would begladif new researclcouldbetriggeredby
theseideasof our workshop.

The slides containing the final presentationof the
groupdiscussionghat were producedat the workshopare
availableonthe Webatthelocationht t p: / / nest r oy.
Wi - i nf.uni-essen. de/ wor kshops/ VETI CE99/
slides/.



