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Abstract

The attendeef the workshop* Web Infrastructurefor
Collaboratie Applications’ tried to developa joint opin-
ion how the Web and its infrastructue should developto
becomea productiveervironmentfor collaborative appli-
cations. This paper sketchesthe different approachespre-
sentedin the workshopand summarizeghe consolidated
resultsof thediscussions.

1 Intr oduction

Theworkshop* WebInfrastructurdor Collaboratie Ap-
plications’ at WETICE'96 broughttogether37 attendees
from academiaandindustry 14 selectechaperswere pre-
sentedn thesessionsiamed' CaseStudies, “ Tools, Meth-
ods, Techniques, “ Application Requirements, and“ Col-
laborative Engineering. A final discussiorsessiorandthe
collaboratveeffort of all participantso produceasummary
of theworkshopresultsfinishedthe sessions.

The call for paperdocusedon thefollowing mainques-
tion: “Canthe Web sene asan infrastructurefor both de-
velopingandimplementingbusinesspplicationsn apossi-
bly global, distributed, andcollaboratye businesserviron-
ment? This maintopic wasbrokendown into threetopics:

1. Whataretherequirementsmposedby the application
areawhathasto be supported?

2. What are the requirementfrom the implementation
point of view, whattoolsandmethodsareneeded?

3. Which are the infra-structural consequencesf the
identified requirementswhat do we needin the basic
ervironment?

*TU Berlin, FB 13, Informatik, KIT/FLP, Germary
fUniversitit EssenWirtschaftsinformatik Germary
fUniversitit EssenWirtschaftsinformatik Germary

$Royal Melbournelnstituteof TechnologyVictoria, Australia
Twalt Disney ImagineeringGlandaleCA, U.S.A

tolk@cs.tu-berlin.de
neumann@wi-inf.uni-essen.de
conen@wi-inf.uni-essen.de
p_bertok@rmit.edu.au
matt@wdi.disng com

During the discussionsamong the participants three
interest-groupsdeveloped: the “analyze-problem-task!
group, the “use-tools!  group, and the “develop-
technology!” group. The discussionsn the workshop
demonstratedlearlythatit is bothdifficult andnecessario
integratethesepointsof view to obtainanswergo theques-
tions mentionedabove. Someof the answersadwocatedin
thejoint discussionsredocumentedbelow.

2 Collaborative Applications Requirements

The World Wide Web providesthe mostglobally avail-
ableandacceptednvironmentfor accessinglistributedin-
formationsources.This makesit theleadingcontendeffor
theintegrationof existing andfuture businessapplications.
It wassuggestethatthe primarysucces$actorsfor theac-
ceptancef theWebare

e its platformindependence,
e theuseof thelnternet,and

e ts easyto usehypertext-basednterface.

Thedevelopmenbf thebasicWebconceptdollowedarela-
tively generabision of “ Whatis wanted? andarelatively
precisenotion of “Whatis technologicallypossible?. A
rigid analysisof generalapplicationrequirementshasto
precedeary discussioror evaluationof the usability of the
Web asaninfrastructurefor developingandimplementing
collaboratve application.In thefollowing sectionelements
of suchan analysisare provided in this andthe following
section. The stepof relating theserequirementgo recent
andfuture Web conceptss discussedn the sections4 and
5.

2.1 Applications Characteristics
Collaborationitself may sene asan examplefor anun-

preciselydefinedterm. Accordingto the Websters dictio-
nary, to collaborateéhasthefollowing meanings:



1. to work jointly with othersor togetheresp.in anintel-
lectualende&or,

2. to cooperatavith or willingly assistanenemyof one's
countryandesp.anoccupying force,

3. to cooperatewith an ageng or instrumentalitywith
whichoneis notimmediatelyconnected.

If thefirst definitionis adoptedthereis still enoughroomto

interpret: whatdoesit meanto “work jointly together ex-

actly? Whatis the notion of vicinity in time, space aware-
ness,or, moregeneral,what contet is requiredto qualify
anactof exchangingnatter enegy, orinformation(interac-
tion) ascollaboratie?Clearly, somecoordinatiorof thein-

teractionof the participantsn the collaborationis required,
andthis in turn requiresthe useof communication.In ad-
dition thereis animplicit necessityof matchingindividual
goalsto allow theemegenceof collaboratiornin anapplica-
tion context.

2.2 Problem Analysis in Collaborative

Applications

Proponent®f the “ analyze-problem-task! group con-
centratedon the problemhow complex problemtaskscan
be decomposednd managedn a collaboratve environ-
ment.

The overall objective of a collaboratve applicationis to
solve a problemwhereseveral agentshave to collaborate.
Examplesfor suchapplicationsare: asynchronouslesign
by engineersjoint work on reports,project management,
etc. Every effort to supportcollaboratie applicationscan
bepositionedat a specificlocationin thelayersof Figurel.

Collaborationcan be direct or indirect. Genericforms
of direct collaborationare meetingsworking groups,syn-
chronousand asynchronousvork patterns,delegationetc.
Indirect collaborationoccurswhenresultsof otherscanbe
reusedwithout explicit coordinatiorwith the original prob-
lem solver.

Coordinationis necessaryo performadirectly collabo-
rative task. It requiresthe useof communicatiorandplan-
ning. Coordinatiorstructuresanbeinfluencedoy the prob-
lem requirementsprganizationalstructure,ervironmental
constraintspolicies,andhumanpreferencesCoordination
can be achiered by directives, discourse,market mecha-
nisms,voting etc.

Along thedimensiorof communicationseveralcommu-
nication patternscan be obsened. Theseinclude peerto-
peer multicast,etc. We have not specifiedthe nature of
the collaboratingentities. Both humanand computational
agentscanbe participantsin a collaborationand our tech-
nologicalchoicesmustsupportthemboth.
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2.3 From Tools to Application Programs

Proponentf the “use-tools!? groupview an applica-
tion asa setof tools providing the functionality of the vari-
ousapplicationaspectsWe candistinguishapplicationspe-
cific toolsfrom generictools. Applicationspecifictoolsare
developedfor a single applicationsuchas for interacting
with specialdeviceslik e laboratoryequipment.

Generictools are developedfor solving commonand
genericapplicationsaspectsExamplesarechatandediting
facilities, white-boardsaudio-andvideo conferencingpb-
jectrequesbrokers,interfacerepositoriespamingservices,
etc.

An applicationprogramis a collectionof genericor spe-
cific tools which areintegratedto solve the problemtask.
The Webmay provide anervironmentin which sucha col-
lection of tools canbeintegratedinto an applicationwhich
is easilyaccessiblesimpleto use,andexpandablewith re-
spectto new mediatypesandtools.

2.4 Requirements for Collaborative Ap-
plication Programs

Proponentsof the “develop-technology! camp ana-
lyzedtherequirement®f collaboratve applicationdrom a
technologicaboint of view. Collaboratve applicationpro-
gramsshould:



e Support differ entdomainsof trust. Usersandappli-
cationsimposethe needfor differentiateddomainsof
trust. Workspace®f variousforms rangingfrom pri-
vate over group-wiseto public have to be supported.
Their propertieshave to be adjustabléy users.

Account for userscapabilities. Applicationsshould
take technicalfactorsof the systemandpersonahbbil-
ities of the userinto account. Examplesfor techni-
calfactorsonthe Web arethe availablenetwork band-
width andtheavailableinteractiontechnology An ad-
justmentof form and contentshouldbe possibleac-
cordingto theernvironmentof the usersandtheir capa-
bilities.

Speak the language of the applications domain.
Any applicationshould “speak” the languageof the
applicationdomain,not that of the underlyingimple-
mentation. This supportscollaborationamongtools
and allows applicationsto be adjustedfor users,as
mentionedabove. Thus, functionality shouldbe ex-
pressedn termsof the applicationsdomain, not in
“tech-speak”.

3 Development Tools, Methods and Models
for Collaborative Applications

The call for papersidentified several key issuesin col-
laborative Web baseddevelopment,such as development
of businessapplicationscomponenbaseddevelopmentof
comple applicationscoordinationandintegrationaspects.
The paperspresentedht the workshopaddressednary of
theseissues,and proposedsolutionsfor complex problem
solving,modulardesigntools,andcoordinatiortechnology
Onedesigntool waspresentethatallowedto modeltheac-
cessstructuresand- upto acertaindegree- thepresentation
of Websites.

In the discussiongluring and after the presentatiorses-
sionsseveral problemanddeficieny areasconcerningthe
basicmechanismsavailablein the Webwereidentified. In
thefinal discussiorsessiorthe following concreteproblem
areaswereidentifiedasimportantespeciallyfor collabora-
tive applicationsonthe Web:

Area | Problem

Time Low level of support for syn-
chronouscollaboration

Location No virtual URL or replication
mechanisnexists

Technology| Extensiondackingin robustness

Models Needfor a generalframenork that

includesprocessmodels, develop-
mentmodels,domainmodels,test-
ing models

Another promising field which is currently in a very
early stateis the field of developmentmodelsfor collabo-
rative applications.Oneapproachowardsa generaframe-
worksfor applicationss basedn referencemodelswhich
canbe instantiatedo produceapplicationspecificmodels.
Modelsfor variousareasof

e businesadministration,
e publicadministrationand
e personal/prnateinformationsystems

canbe developedthataddressommoncollaboratie prob-
lemsin theseapplicationdomains.The presentationat the
workshopaddressednly problemsof businessaadministra-
tion, but otherapplicationdomainsare emeging with sig-
nificantsharesaswell.

Oncethesemodelsare available the needfor appropri-
ate testingmethodsand a test suite will emepe that can
defineandvalidatethe providedservicesat differentlevels,
e.g.minimum, optionally full-blown services.The testbed
shouldaim at core servicesas well as other components,
suchasdifferentinterfaces(API, etc.).

Thediscussiongoncludedwith thegeneralopinionthat
collaboratve developmenttools are very promisingappli-
cationsof Webtechnologybut atits currentlevel thetech-
nology doesnot offer all the methodsandcomponentshat
userswould need.

4 Infrastructur e

Severaltalks of the workshopemphasizedhe potential
of the Web for the developmentof collaboratie applica-
tions. Todayscoretechnologie®f the Webare

e HTML for thetextual representation,
e HTTP astheaccessrotocol,and
e CGlto generatalynamicpages.

Vendorsandresearchnstitutionsexperimentwith moreor
lessestablishedxtensionswhich are partly on the client-
side (suchasplug-ins,or Java) or on the sener side (such
asfor exampledatabaseénterfaces). Standarddor virtual
reality arebeingdeveloped(e.g. VRML). Figure2 depicts
thesecomponents.

However, thesecomponentslo not provide enoughsup-
portfor collaborative applications.

4.1 Deficiencies of the Current Web

Statelessness

HTTP asit is definedtodayis a statelesprotocol. However,
mary applicationson the Web (suchas Internetshopping
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Figure 2. The Current Web

Database
access

with shoppingbags,searchenginesgetc.) needto maintain
somestatewithin andacrosssessions.Today statehasto
bemaintainedusinganumberof mechanism¢hatarerather
tricks thanintegral conceptof HTTPR.

Semantics

Applicationsdeal with information that is representeds
text, graphicsandothermedia.HTML asthe mark-uplan-

guageof the Web, however, dealsprimarily with the visual

appearancef andlinks amongthe provided information.
Thus,currently thereis no uniform mechanisnto describe
the semanticof informationcontainedn Web pages.Re-

sultsof this deficiengy are phenomendike "lost in hyper

space”,andthe variety of problemsfinding informationon

theWeh

Security

Currently theissueof securityontheWebis approachedy

a variety of solutions. For the supportof collaboratve ap-

plications,a securityframework is neededhat satisfieshe

needsof, for example,financialtransactionsand supports
differentiatedaccessights asaresultof differentdomains
of trust.

Notification

The current Web follows a “pull model” of information
gathering:A clientactively pullsinformationby requesting
it from the sener. Mechanismsuchasclient-pull provide
only a meanto poll a single Web page. In orderto sup-
port collaboratve applications,a “push model” hasto be
developedthatallows applicationgo notify usersof new or
changednformationor stateof theapplication.Thisshould
be part of a move to a generalpeerto-peerarchitectures
thatis neededo supportawider spectrunof collaboration
types.

4.2 Overcoming the Deficiencies of the
Web

To overcomethe mentioneddeficienciesseveral direc-
tions have beenidentifiedin the workshop. Futureappli-
cationswill needto incorporatedistributedobjectsandac-
tive componentsCurrentlythetrendfor distributedobjects
favors CORBA, which allows programmindanguagende-
pendensharingof datastructuresacrossthe Internet. Dis-
tributed objectswill hide mary implementationpeculiari-
ties (suchas establishingsessiorstate)and will easedata
sharingin distributedapplications.

Similarly, applicationsshouldbe ableto work on a ho-
mogeneousmbstractionof the underlyinghardware. Plat-
form independenexecution mechanismgsuch as virtual
machinedik e the Java VM) will be neededor higherin-
teractvvity andfor the mobility of code.

In orderto easghesemantiaccesso Webresourceshe
deficienciesof the currenttext basedsearchenginesneed
improvements.Meansfor semanticannotationsshouldbe
provided for this task. Meta grammarslike SGML can
be seenas simple knowledge representationsuitablefor
semanticannotationavhile beinga consenative extension
of currentpractice. Semanticannotationsan be provided
automaticallyfor examplewhendatabaseareaccessear
whendatais enteredvia forms.

A key issuein usingthe Web asthe infrastructurefor
collaboratve applicationsis adherencdo Web standards.
The World Wide Web Consortiumis the organizationthat
promotesanddevelopsthosestandardsActivitiesareunder
way to standardizéVeb componentdy the ISO, too. The
useof theWebplatformshouldberestrictedo standardized
features.

4.3 The Ideal Web

Figure 3 shows our view of the “ideal” Web that could
bethe basisfor the infrastructurefor collaboratve applica-
tions.

The core of the Web shouldbe transformedinto a set
of componentsof higher abstractionscapableof describ-
ing andinferring knowledgeaboutinformation. Collabora-
tive applicationould greatlybenefitfrom thatknowledge,
the resultsof collaborationcouldin turn contribute to that
knowledge. Notificationmechanismandvirtual machines
shouldbecomeintegral partsof the Web infrastructure.In
orderto addressnformationonamoreabstractevel, gener
alizedsmartURLs shouldbeintroduced.Thesecouldmake
useof the URN/URC mechanismgurrently proposed or
provide meango addressagentghatfurnishinformation.

The overall guidelinefor developmentshouldbe “evo-
lution insteadof revolution”. This guidelineled the Web
to its currentstateand will easethe acceptancef future
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Figure 3. The “Ideal” Web

enhancements.

5 Resultsand Futur e Dir ections

Thedirectionwhich a constructve andsufficiently com-
plete analysisof an applicationareamay follow: (1) De-
terminethe generalcharacteristic®f the area,(2) analyze
thesecharacteristicandrelevantexamplesto deducea set
of requirements(3) checkwhich requirement&anbe ful-
filled with theinfrastructurehe choserimplementatioren-
vironmentoffers, and, finally, (4) specify which enhance-
mentshave to be madeto thisimplementatiorervironment
to meettherequirement®f the applicationarea.

Whatthe discussioraboutthe future of the Web clearly
lacksis a preciseterminologicafframenork andareference
model allowing to cateyorize the applicationareasand to
reuseimplementationconcepts(building blocks) with re-
spectto the requirementsmposedby collaboration,coor
dinationand communicatiomeeds. The paperspresented
in this chapterall add new aspectsvorth consideratiorin
trying to constructsucha framework.

The slides containingthe resultsof the workshopare
available on the Web at the location http://www.cs.
tu-berlin.de/"tolk/wsslides.html



