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Abstract

This report of the working group summarizeshe discus-
sionsand the commonundestandingof the active partic-
ipants of the workshop. The goal of this workshopwas
to bring togetherleadingreseachers with differentscien-
tific badkgroundsanddifferentundesstandingof whatthe
mostinterestingaspector problemsn theareaof collab-
oration are, andto developa broadeningundestandingof
what collaboration is about. Of coursethe workshopdid
not try to addresscollaboration per sg but tried to focus
on collaboration via the Web and to explore the limits of
thecurrentinfrastructue in respecto collaboration.

1 Intr oduction

The following questionshave beenasled on the WET-
ICE'96 workshop“Web Infrastructurefor Collaboratve
Applications”two yearsago.

1. CantheWebsene asaninfrastructurdor bothdevel-
oping and implementingbusinessapplicationsin a,
possiblyglobally, distributedand collaboratve busi-
nesservironment?

2. Can Web-basedsoftware be an answerto the chal-
lengeghatglobally operatingcompaniesrefacing?

It is someavhat surprising that thesetopics are still
of undiminishedmportance surprising becausénternet-
basedechnologycontinuests fastdevelopmentandmary
new approacheandtechnique$ave beenproposedn the
meantime But did they succeed?

Thebasiccommunicationnfrastructureneededor col-
laboratve applicationbecameavailablein virtually all en-
terpriseshroughWeb technology Inducednot at leastby
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theserapid developmentsnterprisesre seekingnew ef-
ficient forms of organizingcollaborationand exchanging
knowledgewithin and betweenenterprises.The demand
for collaboratve applicationss higherthanever.

It seemshowever, thatbothahighertechnologicalayer
anda deeperunderstandingf collaborationin generalis
missingto exploit the potentialof Web technology This
two-foldedlack hindersthe developmentof effective col-
laborative applications.

This year’s workshoptackledthe problemsmentioned
above in variousways. Theresultsof our discussiongnd
anoutline of anintegrative view is givenin the following
sections.

2 Issues

Onevery interestingaspectof the workshopwasthat al-
mostevery participanthad, at the beginning, a very clear
understandingboutthekey issuegelatedto collaboration.
But during the discussionshesepersonaunderstandings,
conceptsandmodelsturnedout to be vastlyincompatible
andleadto interestingargumentsaboutwhatthekey issues
are. Thesediscussionsettledin the following threemain
groupsof issues:

1. Geneasl Issues:

e Lackof Theory: Thereis neithera generalhe-
ory of collaborationnor seemsthe theoretical
coverageof importantsub-areasuficient.

e Market Place: In which kind of environment
does collaboration happen, what are the in-
volvedproductswhataretheinfluences?

e Organization:Whatkind of organizationalinits
do cooperatehow can/dotheseadjustin order
to easecollaboration,what are the “Spheresof
Power"?

2. Technical Issues:



o Infrastructure: What kind of Protocols, Tools
and Techniquesexist, for what kind of collab-
orationaspectarethese(in-)sufficient?

e Standards: Emphasisthe use of standardsto
easdanformationexchange.

e Simplification: Easeasynchronousollabora-
tion or makethepossibilityof asynchronousol-
laborationa byproductof work-flow systems.

3. Sociallssues:

¢ [nteractionintensity: During differentkinds of
collaborationacts,interactionamongpeopleis
neededn acertainintensity(similarto informa-
tion richnesgheory)

e Kind of Interaction:Peoplecaninterchangear
tifacts (documents,etc.) and they can share
presencépeopleare“in thesystem”).

e Knowledgeextractionis a key factor for both
synchronousand asynchronouscollaboration.
Thefirst casds similarto theproblemof knowl-
edgeengineeringin expert systems,the latter
caseresembleshe problemof intelligentdocu-
mentretrieval from corporateknowledgepools.

e Formation of a collaborationculture: People
mustlearnto contributeknowledgeandmustbe
rewardedfor their contributions.

Thefollowing sectionbriefly summarizethepaperpre-
sentationsand the subsequentliscussions.Someimpor-
tantissueswill be identified and obsenred trade-ofs will
be pointedout.

3 Identified Trade-Offs

Web Based Group-ware Support for Knowledge Cre-
ation and Competitive Advantage

Sipcicdescribedanintegrationstyle usinga smallnumber
of tools,choserfor theirindividual excellenceat particular
tasks.

Issue: Integrateavailable“collaborative” technologiesand
the Web to enablefaster delivery of solutionsto
the market; Web-technologymakesimplementation/
integrationanddisseminatioreasier

Trade-of: Integration vs. single solution or integrating
commercialoff-the-shelf(COTS) tools vs. bespolen
solutions.

A Web-basedCollaborative DesignModeling Envir on-
ment

Wallace and Pahng describedloose integration among
technicalmodels(modelsmay describeorganizationahs-
pectsof a problemalso)— partially hiddenmodels,coop-
eratingvia message¢sharedor at leasttransmitted arti-
facts).

Issue:Models and wrappers(e.g. DOME) can be used
to integrate proprietaryor confidentialcomponents.
Theseinterfacesallow to make public dataavailable
from confidentialcomponents.

Trade-of: Datadrivenvs. procesglrivenintegration.

Collaborative Organization Design: A Synergy of
Groupware and Web-basediInfrastructur esand Tech-
nology

Ott andHuth describedoolsandmethodgo allow collab-
orationamongindividualsto designlocal organizations-

usesWebinfrastructureto supportgroup-ware. Thereare
toolsto helporganizeteamso particulartasks— alsoabout
integrationof organizationainformationacrossan enter

prise.

Issue: Thereis aneedor decentralizingprganizationatie-
signandintegratingit into work-flow management.

Trade-of: Transparengvs. privacy of organizations.

Beyond Web Technology- Lessond_earnt from BSCW

Koch and Appelt describedan integration tool that im-

proves accessfrom a standardWeb browser to group

workspacesThe browserallows asynchronouaccesgor

awide rangeof users.The functionalityis limited dueto

thechoserrestrictionto HTML 2.0 (GUI restrictions)and

HTTP compliance(no changenotification mechanism).
Java-basedenhancementare alreadydevelopedbut their

sole usewould restrict availability (not every browseris

Java-enabledandaccessibility(robots,searchengines).

Issue:Web is alreadyan infrastructurefor asynchronous
collaboration.

Trade-of: accessibilityvs. functionality or “plain Web
technology'vs.“advanced"WebprogrammindJava-
Script,Applets).

Mor ethan Shared Artifacts: Collaboration via Shared
Presencen MUDs

Landauerdescribedthe importanceof sharedpresence
(MUVES), in addition to sharedartifacts (Web, most
group-ware), for collaboration,and pointed out how we
mustexamineoursehesandourbehaior in orderto under
standcollaboration He pointedoutthatthereareimportant



sociologicalandpsychologicalssuedo be considerede-
fore we canadequatelpupporthumansn collaboration.

Issue: Sometypes of collaborationrequire sharedpres-
enceandnotsharedartifacts

Trade-of: Having peoplein the systemvs. outsideusing
thesystem.

Hernals— An Interaction Object Ar chitecture

Muhlbacherproposeda model for sharedbusinessob-
jectsbasednbusinessulesto facilitateinteractionramong
companiesTrustedthird-partiescanoffer valueaddedser
vices by providing an infrastructurefor the businessob-
jects. The succes®f suchserviceswill dependon the ex-
istenceof acommonunderstanding/terminologyhichhas
to bedeveloped.

Issue:Webopensmarketchancegor nev mediatorsioing
corebusinesservices.

Issue: The artifacts of businesscollaboration(contracts,
bills, ...) arenotownedby asinglebusinesgartner

Trade-of: Use of Common (imperfect matching) stan-
dardsvs.tailoredandbespoleninterfacedulfilling all
needs.

Enabling SynchronousJoint-Working in Java

Minenko presented sharedlava applicationdevelopment
environmentputtingmulti-useractionsnto existingsingle-
userapplicationervironmentswithout the needof rewrit-
ing.

Issue:lt is possibleto enhancesxisting Web-technology
(like Java beans)by multi-user capabilitiesfor syn-
chronouscollaborationwithout modifying the appli-
cation.

Trade-of: Sharingartifacts synchronouslyws. asynchro-
nously

Trade-of: Re-useof componentss. rewrite sharedappli-
cations.

Integrating Web and Databaselnformation for Collab-
oration Through Explicit Meta-data

Morgensternshaved the power and appropriatenessf

meta-datao integrateWeb pagesanddatabasesandpro-

posedthreecateyorizationquestiondor meta-datastruc-

tural vs. semanticaggreatevs. instance andexplicit vs.

implicit.

Issue: Meta-datahasto be madeexplicit. More attention
onsemanticss neededHeterogenoumeta-dataon-
foundscollaborationseekuniformity.

Trade-of: Understandabilityof publisheddatavs. extra
effortsto make semanticsnoreexplicit.

MOS — DYX —or: Why shouldweuseXML in collab-
orative applications

Matthew FuchsdescribedXML (“Dynamic YoungXML")
as a tool for interoperabilityamongcomputerprograms
(“Messy Old Systems”),otheragents,andpeople. XML
allows usersto addtags,to displayandmanipulateables,
to assistin integrationof programswith eachother, to dis-
tribute invocationsacrossan ORB, to provide “equal op-
portunity” syntax:informationin XML is readablédy hu-
mansandby computers.

Issues:XML has huge potential. XML as a “Lingua
Franca”for communicatiorbetweerhumans/agents.
XML is a basisfor various high-level “protocols”.
Domain-specifidanguagean (and must) be devel-
opedon top of XML to expressdomain-specifise-
mantics.

Trade-of: Explicit vs. implicit confusion,ie. clarifying
the syntax doesnot automaticallyprovide us with
clarifiedsemantics.

4 Conclusion

This last sectionsummarizesomeof the final discussion
results.Thetopicsmentionednaysene asa startingpoint
for developingnew or revisedthoughtsandsolutions.We
hopeto continuethis discussiorin a follow-up workshop
and,hopefully, via theworkshops Webpage.

A collectionof somestructuredhoughtson collabora-
tion (mainly contributedby C. Landauer)may clarify the
tackledproblem.

1. Why collaborate?

e For businessesThey think thatbetterinforma-
tion integration will help them respondmore
quickly andeffectively to changingmarket con-
ditions.

e For manaers: They think that quickly formed
temporaryalliancesacrossan organizationcan
beaneffective way to build responsie teams.

e For model designes: They think integrated
modelsareneededor global(insteadof justlo-
cal) optimization.

e For reseachers: They think that peopleand
modelsand programsall working togetherin a
commoncontet will discover or inventor im-
prove theanswergo mary hardquestions.

e Forworkers: They think thatresuingknowledge
is moreefficientthanrethinking.



2. Who collaborates?The answeraysin the powver-set e Collaborations morethanWebusageije. to success-

of thefollowing cateyories: fully provide aninfrastructureandawarenesgor col-
laborationwithin or amongenterprisesthe problem

e people spacehasto bethoroughlyanalyzedtherequirements
e information have to beunderstoodandasolutionhasto be devel-

oped.Amongthelayersthatenablethis development

e models processatechnical Web-basedhfrastructuremaybe
e programs akey successactor— but notthe solesolution.
¢ systems ¢ Managingvariability insteadof enforcinguniformity

mayopenup anopportunityto dealwith thecomple
social and technicalinteractionpatternsshaving up
in collaboratve processesHowever, it is neccessary
to understandhe ingredientshatarenecessaryor a
artifacts/ presence successfuinanagemeruf variability.

direct/ indirect

3. How dothey collaborate?

synchronous asynchronous

¢ If theWebandrelatedtechnologiesareusedto create

¢ sharingfinding,delivering,presentingincorpo- bridgesbetweerislandsof consisteng (or sphere®of
rating data/ information/ knowledge(depend- control), this may contribute to the solutionof some

ing on perspectie anddefinition) of the obsenred problems. Managingvariability is
aboutdevelopingandintelligentlyusingsuchbridges,

Thislist is certainlyfar from beingcompletejt demon- aswell asis maintainingprivacy while enablingcol-
strates,however, the multitude of aspectswhich have to laboration. The role of suchbridgesis depictedin
be consideredvhensearchingor anarchitecturatoncep- the following figure (basedon Vladimir Minenko’s
tion for ageneraWeb-basednhfrastructuresupportingcol- hand-draving). It presentanintegrative view of the
laboration. Someof theseaspectqthosethe participants “CollaborationProblemSpace”andcanalsobeinter-
considerednostimportantastopicsof futureresearctand pretedasa vision of a working ervironmentfor col-
discussionyill behighlightedin thefollowing. laboration basedn establishedtandardsgeveloped
infrastructuresand an understandingf the underly-

¢ Having heardand discussednuch aboutXML, the ing / motivatingorganizationahndsocialneeds.

needwasobsenedto collect XML “success’stories
(new and simpler solutionto well-known problems,
new possibilities difficulties/restrictions)o allow for

animprovedassessmeratf XML's prosandcons.

Human Beings
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e Theoriesof sharedartifactsand of sharedpresence,
theoriesof integration (of tools, techniquesintegra-

"WEB"

tion itself etc.) shouldbe proposedanddiscussedo
overcomethe obsenedlack of theoreticafoundation
(which, in turn, hindersthe developmentof a com-
mon terminologyor, to be more precise,a common
understandingf thealreadyusedterminology).

Technical Systems
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e An increasingemphasison domainknowledgewas ,,, s \,::—:_?,

-

obsened. Enablingeasyexpressioncollection,and -
usageof domainknowledgeseemso be key require-

ment for successfulcollaborative applicationsin a Figurel: CollaborationProblemSpace
businesontet.

We hopethatthe participantsaswell asthe readersof

* Moreeffort hasto beputinto understandinghetrade-  he workshops proceedingshareour impressiorthatthe
off betweencollaborationandthe desirefor privacy. workshophasbeensuccessfulput that, neverthelessthe
This touchesthe social, organizationaland technical - giscyssiorhasto be continued. We invite all readersto
layersof the “CollaborationProblemSpace’(seebe- participate.

low).



