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Abstract

The Internetand the proliferation of inexpensivecom-
putingpowerin theformof clustersof workstationsor PCs
provide the basic hardware infrastructure for businessto
businesselectronic commerce in small and mediumenter-
prises. Unfortunately, the correspondingsoftware infras-
tructure is still missing. In this paperwe showa way to
developappropriate tools for electronic commerce by de-
scribing the approach we havetakenin the WISEproject
(WorkflowbasedInternedSErvices).Thegoalsof WISEare
to developanddeploythesoftwareinfrastructurenecessary
to supportbusinessto businesselectronic commerce in the
formof virtual enterprises. Theideais to combinethetools
andservicesof differentcompaniesasbuilding blocksof a
higherlevel systemin which a processactsastheblueprint
for control anddataflowwithin thevirtual enterprise. From
this idea,thefinal goal is to build thebasicsupportfor an
Internettradingcommunitywhereenterprisescanjoin their
servicesto provideaddedvalueprocesses.

1 Intr oduction

Historically, companieshave foundmany waysto work
togetherin regardto suppliers,partnerships,customers,etc.
Typically, theseventureshavetakenplacewithoutcomputer
support:membersof eachcompany got togetherin ashared
spaceto work onaparticularproject.Only afew largecom-
paniescould afford the investmentrequiredto map these
commercialtiesto anelectronicinfrastructure,which,until
recently, wasusuallybasedonexpensiveleasedlines,main-
framesandadhocdevelopment.Evenfor thesecompanies,
the expensecould only be justifiedabove certainlevels of
trading,with partnerswho couldalsoafford theinfrastruc-
ture,andwith whomcooperationwouldcontinueona long
termbasis[1].

Many of thebarrierstoaccesssuchtechnologyhavebeen
effectively eliminatedby the Internet[2, 3], which offersa

relatively inexpensive communicationmediumandallows
to initiatebusiness-to-businessventuresin amuchmoredy-
namic manner. Nowadays,the remainingobstacleis the
lackof appropriatesoftwareinfrastructure.

To addressthis limitation, theWISE projectaimsat de-
signing,building, andtestingbasicinfrastructurefor busi-
nessto businesselectroniccommercein theform of awork-
ing systemcapableof defining,enacting,and monitoring
virtual enterprisebusinessprocesses,as well as support-
ing relatedcoordinationactivities. Suchinfrastructurein-
cludesan Internetworkflowengineactingas the underly-
ing distributedoperatingsystemcontrolling the execution
of businessprocesses,a processmodelingtool for defining
andmonitoringthe processes,a cataloguetool for virtual
enterpriseservicesin which to find thebuilding blocksfor
theprocesses,anda collaborative multimediacommunica-
tion environment.Theprojectalsoincorporatesin itsdesign
considerationsaboutsecurity, quality of service,execution
guarantees,exceptionhandling,high availability, andscal-
ability, as well as diverseother aspectsrelatedto WWW
basedinteraction,cataloguebasedinformation, catalogue
search,andcommunicationframeworks. In this extended
abstract,we briefly describethe goalsand most relevant
characteristicsof theproject. Dueto the lack of space,we
limit ourselvesto provide an overview of what we believe
to bethemostinnovative ideasin theproject.We seethese
ideasascrucialstepsin any attempttoprovidesoftwaresup-
port for e-commerceand,thus,thepaper’scontributionis to
spelloutall thekey issuesthatneedto beaddressedin order
to providea completesolution.

The paperis structuredas follows. Section2 presents
anexampleof thetypeof virtual enterpriseto besupported
by WISEandthetechnicalchallengesto befacedwhenim-
plementingsuchfunctionality. Sections3 to 6 describethe
maincomponentsof theWISE system.Section7 presents
the currentstatusof the developmentefforts andsection8
concludesthepaper.
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Figure 1. Example of a vir tual enterprise process

2 Motivation

In this sectionwe first presenta typical exampleof vir-
tualenterpriseprocessto motivatethefunctionalitywehave
implementedandthendiscussthetechnicalchallenges.

2.1 Virtual Enterprises

The WISE approachis basedon the notionsof trading
community, virtual enterprise,andvirtual businessprocess.
A virtual businessprocessusesinformation and commu-
nicationtechnologyto allow a businessprocess[18] to go
beyond the corporationboundaries.A virtual enterpriseis
thusdefinedasanenterprisewhosebusinessprocessesare
virtual businessprocesses.Thesevirtual businessprocesses
areconstructedby combiningtheservicesprovidedby dif-
ferentcompanies.The setof companiesworking together
aspartof avirtual enterpriseis whatwereferto asatrading
community.

As anexampleconsiderthescenarioshown in Figure1
(whichhasbeenimplementedaspartof theWISEproject).
In this scenario,the tradingcommunityis formedby two
differentdepartmentsof an insurancecompany anda loss
adjustercompany. The insurancecompany definesa vir-
tualbusinessprocessto handleinsuranceclaims.In thefirst
stepof the process,a clerk in the “claims department”re-
ceivestheclaim andcollectsall the necessaryinformation
aboutthe claim itself, the customer, the involved parties,

etc. This informationis processedin the “policies depart-
ment”, which usesSAPasthe supportingtool. In this de-
partment,thedataprovidedis correlatedwith the informa-
tion availablein thedatabase,i.e., whetherthecustomeris
up to datein payments,whetherit is a casecoveredby the
existing policies,andsoforth. Oncethis stepis completed,
theinformationis forwardedbackto theclaimsdepartment
wheretheclaim is classified,i.e., thespecifictypeof claim
(burglary, flood,fire, caraccident,damagesby third parties,
etc.) is determined.

For thepurposesof this example,we will consideronly
two typesof claims: burglary and fire. In caseof bur-
glary, theclaimis returnedto thepoliciesdepartmentwhere,
basedon thepolice report,the total valueof the objectsis
calculated,thepaymentlimit establishedandanestimateis
madeof how muchthe insuranceshouldpay. In caseof
fire damage,theprocessis morecomplicated.To dealwith
suchcases,theinsurancecompany resortsto a lossadjuster
company which will be the oneresponsiblefor makingan
estimateof what needsto be paid. After the estimationis
completed,thepaymentis made,thecorrespondingrecords
updated(sothata customeris notpaidseveraltimesfor the
sameclaim),andtheclaimsettled.

Theinterestingpartof thisexampleis theintroductionof
thelossadjusterprocessasonemoreelementof theoverall
claim processingprocedures,evenif thelossadjusteris an
entirelydifferentcompany. Thekey to theWISE approach
to virtual enterprisesis to treatsuchinteroperabilityprob-
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lemsasprocessencapsulationproblemswhere,aslong as
therearewell definedinputandoutputparameters,therest
canbetreatedasablackbox.

In the example,the lossadjuster, who usesa workflow
engineto drive its businessprocesses,provides an entry
point similar to an API which the insurancecompany can
invoke.Throughthis interface,thelossadjusterreceivesthe
necessarydataandtriggersits own businessprocess.This
processconsistsof checkingthe property, i.e., who is the
legalownerof abuilding, arrangeameetingwith theclient,
visit thedamagedproperty, comparewith similar casesor,
in caseof majordisasterslike floodsor earthquakes,deter-
minewhatothersourcesof paymentmayneedto beconsid-
ered,anda costestimateis made.Thecostestimateis then
forwardedto theinsurancecompany, which usinga similar
mechanismcanincorporatethis stepinto its own business
process.

2.2 The technical challenge

The example above serves to illustrate the difficulties
thatneedto besolved in orderto implementour notionof
virtual enterprise.

First of all, it mustbepointedout hat this is not just an
interoperabilityproblem.In fact,ourexperienceshowsthat
interoperabilityis easierto addressoncethe notionof vir-
tual processis in place,sinceit providesa muchnarrower
andwell definedframework in which to developa solution.
This is provenby the fact thatwe have hadno problemin
linking differentapplicationsresidingon differentoperat-
ing systemsoncethevirtual businessprocesshadbeende-
fined.Webelievetherealchallengein electroniccommerce
is how to provide a completesolution. In our case,this
meansto developa softwaretool capableof supportingthe
entirelife cycle of a virtual businessprocess.We seethese
businessprocessesasvaluableassetswhich needto benot
only definedandenactedbut alsomaintained,updated,and
monitored. Otherwise,the solutionprovided suffers from
the samedrawbacksas currentpractices:developmentis
ad-hocandcostly, almostimpossibleto maintain,andlim-
its the applicability of electroniccommerceto a very few
specialcases.Moreover, we believe thatwhat is neededis
a genericframework which canbeusedto develop virtual
businessprocesseswithoutasignificantamountof expertise
or developmentcost. This framework shouldprovide solu-
tionsto non-trivial problemssuchashow a company incor-
poratesthe servicesof anotheraspart of its own business
processes,how a company can advertiseits own services
andmakethemavailableto othercompanies,or how a vir-
tualbusinessprocesscanbeenactedandits executionmon-
itored, just to mentiona few. Without thesesolutions,the
notionsof virtual enterprise,tradingcommunity, andvir-
tual businessprocessdescribedabove maybeconceptually

appealingbut becomeirrelevantfor practicalpurposes.

2.3 CompleteSolution

TheWISE projectis an integrationeffort with thefinal
goalof providing a completesolution. In orderto do this,
therearefour issuesthatneedto beaddressed:

ø How to providea mechanismwherebycompaniescan
advertisetheir services,other companiescan look at
themand,finally, incorporatetheseservicesinto their
own businessprocesswithout requiringad-hocdevel-
opment.

ø How to executeprocessesspawningseveralcompanies
andwhich, ultimately, may be entirely virtual in the
sensethatnophysicalcompany is responsiblefor driv-
ing themainprocess.

ø How to keeptrack of suchprocessesandprovide the
samemonitoringandanalysistools thatexist for nor-
mal businessprocesses.

ø How to establishaframework for context specificcol-
laboration,i.e., one in which communicationis not
basedon point-to-point routing but basedon the dy-
namicsof theprocessexecution.

TheWISE architecture(Figure2) is organizedinto four
components(definition, enactment,monitoring,andcoor-
dination),eachoneof themwith the role of addressinga
particularissueof the four listedabove. Thus,theprocess
definition componentallows virtual businessprocessesto
be definedusing as building blocks the entriesof a cat-
aloguewherecompanieswithin a tradingcommunitycan
posttheir services.Similarly, the processenactmentcom-
ponentcompilesthedescriptionof thevirtual businesspro-
cessinto a representationsuitablefor enactmentandcon-
trols the executionof the processby invoking the corre-
spondingservicesof the tradingcommunity. The process
monitoringandanalysiscomponentis a tool keepingtrack
of the progressmadein the executionof the virtual busi-
nessprocessandof the statusof all active componentsin
thesystem.Theinformationproducedby thesetool is used
to createanawarenessmodel[10] usedfor loadbalancing,
routing,andqualityof servicepurposesaswell as,lateron,
for analysisof thebehavior of theprocess.Finally, theco-
ordination andcommunicationcomponentsupportsmulti-
mediaconferencingandcooperative browsing of relevant
informationbetweenall participantsin thetradingcommu-
nity usingtheinformationproducedby thebusinessprocess
as the main sourcefor routing. It is in this sensethat the
communicationin the tradingcommunityis context based
sinceit is establishedonsemanticinformationderivedfrom
theexecutionof thevirtual businessprocess.
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Figure 2. The different components of the WISE project

In WISE, thesefour componentsare tightly integrated
reflecting an approachto electroniccommercebasedon
transparency andeaseof use:thefunctionalityof eachcom-
ponentmustalwaysbeconsideredin relationto thatof all
othercomponents.While thereis innovation in eachindi-
vidual component,our measureof successis thedegreeof
integrationof thesystemasa whole.

3 Processdefinition

In WISE, virtual businessprocessesareconstructedby
usingtheservicesofferedby differentcompaniesasbuild-
ing blocks. Eachoneof theseservicescanbea processin
itself althoughbeyond providing the necessaryinterfaces,
thenatureof theseservicesis orthogonalto WISE.Thevir-
tual businessprocessintegratesthe servicesof the differ-
entcompaniesestablishingtheorderof invocation,thecon-
trol logic andthedataflow betweentheparticipantsin the
sameway a workflow processorchestratesbusinessmod-
elswithin a singlecorporation.To makethis ideaa reality,
therearetwo elementsthatWISEmustprovide. Thefirst is
a mechanismfor the participantsto publishtheir services.
Thesecondis a way to definea processbasedon suchser-
vices. For thesepurposes,WISE usesa WWW catalogue
anda businessprocessmodelingtool (Figure3).

The WWW catalogueusesJava applet/servlettechnol-
ogy to allow companiesin the tradingcommunity to ad-
vertisetheir servicesandto “see” thesemanticsof theser-
vices provided by other companies[19]. While a list of
mere“read-only”pointerswouldseemto suffice,in practice
companiesneedto understandthebehavior of a servicebe-
fore they canincorporateit into theirbusinessprocess.The
catalogue,insteadof just URL’s, containsobjectsencapsu-
lating the behavior of a eachservice. A Java versionof a
businessmodelingtool supportingsimulationandanalysis
(seebelow) is thenusedto allow a company to seetheex-
actcharacteristicsof eachentryin thecatalogue,notonly in
termsof thestepsit takesbut alsoin termsof its functional
specification:cost, averageduration,guarantees,require-
ments,sideeffects,etc. Whena company wantsto make
anentry in the catalogue,it specifiesthe serviceusingthe
modelingtool. This generatescodethat is insertedin the
catalogueandexecutedin thesimulationandanalysistool
every time anothercompany is interestedin usingthe ser-
vice asa stepwithin a virtual businessprocess.Note that
thespecificationof theservicedoesnotrepresentadditional
overhead.Suchspecificationsarenecessaryindependently
of thewaythevirtual enterpriseis implemented.

From the catalogue,a dragand drop type of interface
is usedto build the virtual businessprocess.The tool we
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Figure 3. Process definition within WISE

usefor processdefinition is Structware [15], a productof
IvyTeam,one of the partnersin the project. Structware,
whichis internallybasedonPetri-nets,supportsnotonly the
modelingof businessprocessesbut alsosophisticatedanal-
ysis of its behavior (bottlenecks,averageexecutiontimes,
costs,delays,whatif analysis,etc.). This analysiscapabil-
ity is theoneusedin thecatalogue,but it canalsobeused
to analyzethebehavior of thevirtual businessprocessonce
it is constructed.

In termsof processdefinition, Structwaresupportsthe
standardflow control primitivesof a workflow tool. It is
possibleto defineconditionalbranching,nestedprocesses,
and assignadditionalinformation to eachtask within the
process.This lastpoint is importantfrom thepointof view
of WISE sinceit allows to usethis additionalinformation
astheconfigurationinformationnecessaryto enactthepro-
cess.In thisway, noadditionalinterfacesarenecessary. The
designercandefineeverythingthatis neededfor theexecu-
tion of theprocessusinga singletool. Moreover, sincethe
tool is only a simulationtool andnotanenactmenttool, we
canincorporateaswell theservicespostedto thecatalogue
withouthaving to worry at thisstageabouthow they will be
invokedwhenthe processneedsto be executed.The nec-
essaryinvocationparametersareprovidedby thecompany
postingthe service. This separationof servicedefinition
andserviceenactmentgivesus thesameadvantagesasthe
separationof interfacesandcodein modularandobjectori-
entedprogramming. In fact, we seethis entireprocedure

asa form of high level, coarsegrainedprogramming.We
have successfullyappliedthis ideaof “workflow program-
ming” within WISE andotherprojectsin orderto provide
sophisticatedlanguageprimitivesnot availablein commer-
cial workflow tools. For instance,we canprovide a com-
plete exceptionhandlingcapability [14] with characteris-
ticssimilar to thatof conventionalprogramminglanguages.
Similarly, wehave alsodevelopedaneventhandlingmech-
anismthatallowstheintroductionof asynchronoustasksin
thecontrolflow aswell asenablinginter-processcommuni-
cation[13]. Thisfunctionalityis missingin currentsystems
andweconsiderit to becrucialin realisticenvironments.

4 Processenactment

The enactmentof the virtual businessprocessesis per-
formed by the WISE engine, which is basedon work
donewithin the OPERA project [12, 5]. The WISE en-
gineextendsideasfrom workflow management[9, 6], and
usesknown techniquesfor distributing this functionality
[23, 16, 7]. In addition,aconsiderableamountof extensions
have beenintroducedto makeworkflow a suitablefoun-
dation for electroniccommerce(for a different approach
to electroniccommercebasedon workflow technologysee
[20]). Amongthem,therearethreethatdeserve specialat-
tention: security, quality of service,andexecutionguaran-
tees.

Giventhenatureof thedataexchangedbetweenthedif-
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ferentparticipantsin the tradingcommunity, WISE incor-
poratesthe necessarysecuritymechanismsin the form of
encryptionof datafor transmissionoverthenetworkaswell
asa completesetof authenticationmeasuresfor both exe-
cution, access,andmonitoringof the processes.Also, to
makethenotionof tradingcommunityviablegiventhecur-
rent limitations of bandwidth,the WISE engineincorpo-
ratesqualityof serviceguaranteesbasedonexecutionstatis-
tics andnetwork characteristics.Our currentapproachis
basedon distinguishing differentprocesscategories. Each
oneof thesecategoriesprovidesa differentquality of ser-
vice. At the top,critical processescausethesystemto use
a RSVPprotocol(resourcereservationprotocol)to guaran-
tee the bandwidthnecessaryto maintaina given through-
put and responsetime. Importantprocesses,on the other
hand,causetheengineto usedifferenttechniquesto guar-
anteecertainmaximumdelaysin theexecution.While these
guaranteesarenot asstrongasfor critical processes,they
still allow to boundthetime a processwill bedelayed.Fi-
nally, normalprocessesareexecutedin a besteffort mode,
that is, without guaranteesregardingpossibledelays. The
necessaryinformationfor reservingservicesandproviding
guaranteesis derivedfrom theawarenessmodelcreatedby
themonitoringandanalysiscomponent.

Finally, the WISE enginealso incorporatesexecution
guarantees,wherebya processis alwaysguaranteedto fin-
ish in a consistentstateeitherby removing all changesit
hasintroducedor by forcing it to terminatefollowing a se-
quenceof actionswith apre-determinedoutcome[21]. The
executionguaranteesarebasedon thenotionof spheresof
atomicity and isolation, which allow us to specify which
partsof the businessprocessneedto be madeatomic for
recovery purposesandwhich partsof the processneedto
be isolatedfrom interferencesof otherprocesses.The no-
tion of sphereshas proven to be very useful to formally
formulatethe propertiesa processneedsto meetin order
to guaranteecorrectnessfrom a transactionalpoint of view
[11, 8, 4, 17].

5 ProcessMonitoring

It is not reasonableto expecta virtual enterpriseprocess
to executeblindly. Accordingly, WISE provides tools to
find out thestatusof any processin the systemin orderto
allow usersto keeptrackandtroubleshootthemwhennec-
essary. In addition,processdesignis a difficult task. It is
alsonot reasonableto expectthedesignerto reachthebest
possiblesolutionat thefirst attempt.In particular, in virtual
enterpriseenvironmentsit is difficult to foreseeall possible
eventualitiesuntil someexampleruns areavailable. Pro-
cessdesignis an iterative procedurewhereWISE can be
of greathelpby providing accuratemeasurementsof all the
characteristicsaffecting the executionof a process:over-

all duration,bottlenecks,relative durationof eachtaskwith
respectto the durationof the entireprocess,loadsat each
participantsite,deadlinesmissed,andsoforth.

In orderto providethisfunctionality, WISEincorporates
thenecessarymoduleswithin theexecutionengineto keep
trackof executingprocesses.In addition,it usesa history
spacewhere information aboutall alreadyexecutedpro-
cessesis storedandorganizedin a way that facilitatesits
analysis. For displayingthis information,we plan to take
advantageof the capabilitiesof Structware,which already
providesgraphicaluserinterfacesto displayprocessexecu-
tion information.In thesamewaythataStructwareprocess
is compiledandtranslatedinto notationunderstandableby
the WISE engine,the informationproducedby the WISE
enginewill be translatedinto the appropriateformat to be
displayedusingStuctware’s interface.

Finally, WISEwill alsoincludeanawarenessmodel[10]
that will allow the engineto makedecisionsbasedon its
own statusand that of the participants. This awareness
modelis necessaryfor loadbalancing,increasedavailabil-
ity, conflict resolution,notification mechanisms,and the
handlingof exceptions. It will also be usedas the basis
for context basedcommunicationsin which a participant
canrequestto exchangeinformationwith otherparticipants
basedon therolesthey have playedduringtheexecutionof
a givenprocess.

6 Coordination

Unlike in conventionalworkflow engines,WISEwill op-
eratein anenvironmentwherethedifferentparticipantsand
thedifferentelementsof theprocessarenotnecessarilyin a
positionto easilyexchangeinformationamongthem.Note
that,astheconceptof tradingcommunityimplies,eachpar-
ticipantcould benot only on a differentlocationbut in an
entirelydifferentcompany. It is neverthelessimportantfor
the participantsto be able to communicatein order to re-
solve the unavoidableinconsistenciesandminor problems
associatedwith any process(Figure4). An essentialaspect
of this communicationandcollaborationis that it will be
context based. That is, a userwill not necessarilyask to
communicatewith a concretepersonbut, rather, with the
personwhoplayeda givenrole in theexecutionof thepro-
cess.If, for instance,thereis a problemwith someof the
processdata(wronginsurancenumber, wrongaddress,in-
valid code,etc.),a participantmay requestto senda mes-
sageor to contactthepersonwho introducedthedata.It is
in this sensethat thecommunicationandcoordinationwill
becontext based.

To achieve this goal, WISE usesthe resultsof the Co-
Brow (Collaborative Browsing in InformationResources)
project[24] to avoid having to develop thecommunication
infrastructureaspartof WISE.

6
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Figure 4. Coordination and comm unications among the elements of WISE

7 The WISE system

The first prototype of WISE includes the enactment
functionalityandaprimitiveformof monitoring,alongwith
interfacesto a variety of key applicationssuch as other
workflow engines,SAP/R3,andcommercialdatabases(Or-
acle,ObjectStore).The prototypeshows the feasibility of
the ideasandprovidesan innovative solution to common
workflow problems.Thefirst prototypeis basedonseveral
ongoingresearchefforts. In particular, theprototypecom-
binesthe OPERAprocesssupportengine[5] with Struct-
Ware,thecommerciallyavailableprocessmodelingtool of
IvyTeam.In addition,theprototypealsoincorporatescapa-
bilities to inter-operatewith several commercialtoolssuch
asIBM’ sFlowMark,SAP-R/3,andOracle’s databaseman-
agementsystem,which hasbeendonein part by incorpo-
ratingresultsof pastprojectsin theareaof coordinationof
CIM systems[22].

The currentversionof the prototypeusesa simplified
version of the OPERA engineto drive the execution of
meta-processesin which individual tasksareprocessesde-
fined in commercialsystemsresidingin differentsystems
(FlowMark andSAP-R/3)connectedvia Internet.Thepro-
cessdefinitionis donethroughStructWare,whoseoutputis
processedandconvertedinto OPERA’s internalrepresenta-
tion for execution.Executionof theprocessescanbemon-
itoredandcontrolledvia a graphicalinterfaceshowing the
progressof theexecutionandallowing to stop,resume,and

abortit at any time. Theprototypecanalsocopewith plat-
form heterogeneity:it transparentlycombinescomponents
residingin UNIX, OS/2,andWindows-95computers,both
its own components(Structwareruns underWindows-95,
OPERAunderUNIX, andtheapplicationagentsin UNIX,
OS/2, and Windows-95)and invokedapplications(which
canrun underany operatingsystemfor which an applica-
tion agentexists). This is a crucialpoint asthis is likely to
bethetypicalheterogeneousenvironmentof avirtual enter-
prise.

In thefuture,wewill alsoincorporateresultsfrom other
researchprojectssuchasCoBrow [24] (for thecoordination
aspects)andIvyBeans[19] (for thecatalogue).

8 Conclusions

In thispaper, wehavepresentedabasicinfrastructurefor
businessto businesselectroniccommerce.In this form of
e-commerce,differentcompaniesjoin theirservicesto form
a virtual enterprise,which providesa businessprocessthat
canbeexecutedover theInternet.WISE includesdifferent
componentsto define,enactandmonitor visual enterprise
processes,supportingalsothe communicationandcoordi-
nationbetweentheparticipants.

WISEshouldbeseenasanintegrationeffort wheresev-
eral known technologiesas well as new ideasare being
broughttogetherin orderto providea coherenttechnologi-
calsolution.Webelievethat,within WISE,notonly thesys-

7



temandoverall approachis novel but alsothatmany of the
technologybeingdevelopedto implementimportantfunc-
tionality of WISE is alsoquite innovative. We expect that
theresultsof theprojectwill bothenhanceconsiderablythe
scopeof applicationandexpressive powerof currentwork-
flow systemsandopenup significantopportunitiesin the
areaof electroniccommerce.TheWISEplatformwill also
constituteagoodtestbedin whichto developnew ideasand
systemsfor electroniccommercewithout having to devote
aconsiderableeffort to sideissuessuchasexecution,distri-
bution,or definitionof processes.
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