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Abstract

EPCsarewidely acceptedfor themodelingof businessprocesses.They pro-
vide a commonunderstandingbetweendifferent participantsand are therefore
suitableas a startingpoint for Workflow management.But Workflow manage-
mentcomprisesmorethanmodeling,namelythe analysisof the processes,their
improvementandfinally their supportduring run-time. Although the EPCtool
supportthroughthe ARIS-toolsetis mainly responsiblefor their wide use,it is
still soberingwhich functionality is provided. Mainly, EPCscan be drawn and
watched.Thereis no behavior analysis,only limited simulationfacilities,andno
executionsupportat all. Onereasonfor thepuresupportis thedisunityaboutthe
EPCsemantic.In this paperwe proposethe useof a pragmaticinterpretationof
the correctnessof EPCswhich enablesus to provide a comprehensive approach
for workflow management.Theproposedapproachis basedon themodelingwith
EPCsandleadsthemodelerto a soundprocessdescriptionwhich canbeusedas
basefor a reliableprocessexecutionat run-time.

Intr oduction

In recentyears,workflow managementwasseenasoneof themostpromisingreserves
in order to straightenup their businessprocesses.Many companiesstartedbusiness
re-engineeringprojectsto identify anduseexistingoptimizationpotential.

Many of theseprojectsgot stuck,as the supportwas limited to the gatheringof
theexisting processes,but did not provideany helpthereafter. Besidethemodelingof
theexisting businessprocesses,a comprehensiveapproachfor workflow management
shouldalsoprovidemeansfor theanalysis,theoptimization,andtheexecutionsupport
of thedescribedprocesses.

Oneof the coreproblemswasthe identificationof a suitablemodelingtechnique
that meetsan adequateabstractionof the real world andsufficesthe variousrequire-
mentsposedwithin thedifferentphases:modeling,analysis,andexecutionsupport.

Also, if thefocusis setonthecore- thecontrolflow aspectsonly, it hasbeenfound
impossibleto find a modelingtechniquethat fits the purposeof the differentphases
adequately.

The main demandson a modelingtechniquewithin the differentphasesaresum-
marizedin thefollowing:
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Modeling The most importantfeaturesof a modelingtechniqueusedfor the first
phase- the modeling,are intuitive conceptsand tool support. Only, if the elements
andtheir compositionareeasyto understandandto composite,thetechniquewill win
recognitionat theuserside.

Analysis/Optimization For theanalysis,thepictureis alreadycompletelydifferent.
Thesignificantfeaturesthatsupportanalysabilityareformal foundationtogetherwith
a theoreticalbackground.Preferably, thereshouldbea wide rangeof criteria in com-
binationwith toolsthatsupporttheir implementation.

ExecutionSupport Workflow managementis completedif theexecutionof themod-
eled,andpossiblyoptimized,processis supportedat run-time.This is donethrougha
workflow managementsystemwhich reactson externaleventsaccordingto the inter-
nal specificationof theprocess.The internalrepresentationshouldthereforereflecta
reactivebehavior, guaranteeinga reliableandpromptexecution.

Asalreadysaid,many of theapproachesusedin practice,e.g.[Sch94, LR99, Mar00,
JBS97]considermainly themodeling.Accordingly, thereexist many techniquesthat
meetthe requirementsof this phase.Onethatwon mostrecognitionin the last years
areEventdrivenProcessChains. Onereasonfor their wide acceptancecanbefind in
their usefor therepresentationof theSAPreferencemodels[KT97].

Theobjectiveof theapproachpresentedis theuseof EPCsascommunicationlan-
guagebetweenthedomainexpertsandtheapplicationdevelopersthroughoutthewhole
procedure.It is clearthat they areusedfor themodelingitself. For this purposetheir
applicabilityhasbeenprovenalready.

We do not useEPCsasbasefor theanalysisnor for the executionsupport.Here,
dedicatedclassesof Petrinetsareemployedwhichweredevelopedespeciallyfor these
domainsandaresupportedthrougharich theoryandsupportingtools.Theuseof Petri
netswithin thesephasesbalancesthe lack of formal foundationEPCssuffer from.
Still, thedomainexpertsdo not have to becomePetrinetexpertsastheunderstanding
is maintainedproviding preciseinterfaces,in form of transformations,betweenthe
differenttechniques.

Themainchallengeof theproposedapproachwasto overcomethedeficienciesof
EPCs,namelytheir inherentambiguity, andto comeupwith asoundmodelthatmeets
the primary intuition of the modeler. The clue of the presentedapproachis the use
of a relaxedcorrectnesscriteria thatprovidesanadequatemeasurefor thecorrectness
of EPCs. Oncethe EPCis, what we call ”relaxedsound”,it is possibleto transform
thecorrespondingPetrinet into a soundPetrinetwhich thencanbeusedto guarantee
reliableexecutionat run-time. Within theproposedproceduretheprocessdescription
is developedgradually. Theperformedstepscanbeautomatized.

On theremainingpages,theproposedapproachwill besketched.A moredetailed
versioncanbefoundin [Deh02a].

2



A ComprehensiveProcessModel for
Workflow Management

Theproposedprocedureis iterativeandconsistsoutof fivesteps.Supportfor modeling
andanalysisis providedthroughthestepsoneto three. Theexecutionof theprocess
then getssupportedwithin step four and five. Figure 1 shows the generalprocess
model.
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Figure1: A processmodelfor Workflow Management(control-flow perspective)

The five stepsare: “Modeling with EPC,” “Transformationinto WF-nets,” “Cor-
rectnessCheckandFeedback,”“SoundModelConstruction,” and“Control ModelCon-
struction.” They areexplainedin thefollowing.

1stStep: Modeling with EPCs

For the modelingof businessprocesseswe proposethe useof Event-drivenProcess
Chains(EPCs)of theArchitectureof integratedInformationSystems(ARIS) described
in [Sch94]. EPCsarewidely acceptedin practicedueto its comprehensivetool support.
They provide a setof workflow modelingpatternwith an intuitive graphicalnotation
whichhasprovento meettheintuition of theapplicationdeveloper.

We assumethereaderto befamiliar with theEPC-notation.We therefore,do not
describetheir modelingfeaturesbut just give somesmallexamplesthat illustratetheir
modelingpower. The exampleshave beenchosenwith respectto a currentmatter
of disputewithin theEPC-community, regardinga formalizationof EPCs(c.f. [NR02,
DR01, MR00, Rum99, Aal99]). Theexamplesemphasizethelackof aformalsemantic
of EPCsasthey containambiguityandvagueness.Beforegoingon,wewantto askthe
readerto considertheexamplesandto decidewhetherheor shethinksthedetailsmay
depictcorrectbehavior or not. Thefirst picture(c.f.Figure2:a) is a detail of a larger
EPCfrom [LSW98] andaddressesthefirst controversialissue,namelythesemanticof
theOR-connector. Theseconddetail (c.f.Figure2:b) wasfoundwithin themodeling
resultsof a SAPR/3 implementationproject. It addressesthequestionwhetherEPCs
haveanoperationalsemanticor not. Thethird detail(c.f.Figure2:c) finally containsa
combinationof EPC-elementsthatwasprecludedin thefirst description[KNS92].

Within this paper, we representthe opinion that theseexamplescomprisecorrect
behavior. Therefore,we start from the assumptionthat EPCsitself do not have an
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Figure2: (a) An EPCwith anOR-connector(b) Oneeventonly occurstogetherwith
anotherone(c) anXOR-connectorfollowing anevent

operationalsemanticbut just describedesiredexecutions. This means,an EPCcan
beinterpretedasa patternthatdescribesacceptedexecutions.Deficientexecutionsare
only describedimplicitly, asthesetof executionswhichdonotfit thedescribedpattern.

We claim that,thenon-operationalsemanticfits anintuitivemodelingunderstand-
ingandisonereasonwhyEPCsaresaidtobeeasyto learnandto understand.Modeling
businessprocesses,the modelernormally startsby describing”What the execution
shouldlook like”, hencedescribesa setof good/acceptedexecutions.This procedure
fits thenon-operationalsemantic.Modelingthenmeansnot to think aboutall possible
executionsbut just specifythesetof acceptedexecutions.

We will explain the non-operationalsemanticagainby the help of an example.
Figure3a) showsanEPCmodelingtheprocess”Handling of incomingorder”. It rep-
resentsa reducedversionof a real life processof a telephonecompany. The process
modelsthe orderingof a mobilephonewhich involvestwo departments:theaccoun-
tancy handlingthepaymentandthesaleshandlingthedistribution.

The processstartswith the event new order. After that, the execution is split
into two parallel paths(AND split), the right one modelsthe accounting,whereas
the left one modelsthe sales. In the accounting,the customerstandingis checked
(check credit) first. The resultof this taskis eitherok or not ok. In casethe result is
positive, thepaymentis arranged(arrange payment), in the lattercasethe instanceis
canceled.

The left pathmodelsthe taskson thesalesside. Here,theorderis eitherhandled
executingtaskspick, wrap anddeliver, or cancel.

The two AND-connectorsat the endmake surethatonly executionsareaccepted
wherebothsides,theaccountancy andthesalesdepartment,eithercanceltheinstance
or proceedtheorder. Theprocess”Handling of incomingorder” is finishedby archiv-
ing informationon thatinstance(archive).

An acceptedexecutionof theEPCfrom Figure3 is check credit,arrange payment,
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pick, wrap,deliver, archivebut alsocancel,check credit,notify cancel,archive.
TheEPConly describesexecutionswherethetwo departmentswork togethercor-

rectly: they eitherbothaccepttheorderorbothrejectit. Hence,theexecutioncheck credit,
notify cancel,pick, wrap,deliver, archive is not describedby theEPC.

TheEPCdoesnot determine”how” theacceptedexecutionsareachieved. It does
not stipulatethe orderof the two possiblechoices. It, therefore,acceptsexecutions
wherethe two departmentswork in parallelaswell asexecutionswherethe two de-
partmentswork sequentially. In anearlydesignphase,this abstractionis appreciated,
becauseit relievesthe designerthinking aboutefficiency aspectsof the executionat
thispoint in time.

We hopethat,undertheassumptionof a non-operationalsemantic,everybodywill
agreethat the EPCsfrom Figure3 describeusefulbehavior andshouldthereforebe
consideredcorrect.

In thenext stepof theproposedprocedure,we will provide a formal semanticfor
EPCsby mappingthemto Petrinets.Thespecialityaboutthis transformationis, that
theambiguityof theEPCis preservedbut madeexplicit. Correspondingly, theresulting
Petrinetwill not satisfytraditionalcorrectnessmeasures.We will seethat,deadlocks
and/orsparetokensmayoccur. We, therefore,provideanadaptedcorrectnesscriteria,
which takesthis into account.

2nd Step: Translation into WF Nets

We suggestto transformtheEPCsinto a formal specificationbasedon Petrinets.As
suitablePetrinettypewechoseWorkflow nets(WF-nets),cf.[Aal98]. Thetransforma-
tion of EPCsinto WF-netswasintroducedin [DR01]. It takesplacein severalsteps.
First, elementsof the EPCaremappedontoPetri net-modules.Eventsandfunctions
aretransformedinto placesandtransitionsrespectively includingin- andoutgoingarcs.
RoutingconstructssuchasAND split, AND join, XORsplit, XORjoin, OR split and
ORjoin aremappedto smallnet-pattern.Thenet-patterndescribethebehavior of the
routingconstructsexplicitly. Thisis primarily relevantfor theOR,becauseits semantic
hasnotbeendescribedconsistently. Weexemplarilyshow thetranslationof Figure2:a)
containingtheORjoin. TheEPCaswell asthePetrinethavethesemanticsthat

�
can

bereachedif either � or � or bothoccur. In theEPC,all thesedifferentcasesarede-
scribedthroughoneconnectorwhereasin thenet-patternall possibilitiesaremodeled
explicitly via thetransitions��� , ����� and ��� . Thebehavior of theEPCandthePetrinet
areequivalent,becausebothacceptthesameexecutions.Note that thecasethat

�
is

reachedtwice if � and � occursequentiallyhasnot beenexcluded.
After mappingtheEPC-elementsto netelementsor net-pattern,thedifferentparts

arecombinedto form a complex processmodel.If thederivedPetrinethasmorethan
oneinput and/oroutputplace,onefurther stepbecomesnecessary. In that case,the
net is enhanced,suchthat a WF-netis obtained.The transformationis well-defined.
Applying theproposedruleseachEPCis assignedto exactly oneWF-net.Figure3b)
shows theapplicationof therulesto theEPCfrom Figure3.

Petrinetsdohaveanoperationalsemantic.A Petrinetmodelalsodescribes”how”
an executionis reached.Wherean EPConly describesa setof acceptedexecutions,
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a Petri net describesall possiblebehavior. This differencewasneglectedin previous
attemptsof mappingEPCsto Petri nets. As a result,all EPCshave beenconsidered
maliciousif the correspondingPetri netswere deficient, cf. [Aal99, LSW98]. As
a consequence,the modelingfacilities of EPCshave often beenrestricted,suchthat
only correctPetri netshave beengainedthroughthe transformation.Referringto the
examplesfrom Figure3 andFigure2, previous approacheswould reject the process
specificationbecauseof deficienciesof thecorrespondingPetrinet,c.f.Figure3. In the
following, we will seethatthePetrinet is vulnerableto deadlocks.

3rd Step: Corr ectnessCheckand Feedback

As WF-netsarea specialtypeof Petrinets,thereexist a lot of analysistechniquesthat
canbe applied. Besidethe checkof reasonablecorrectnesscriteria, suchasbound-
ednesswe proposeto checkthe resultingnet for relaxed soundnessas introducedin
[DDGJ01]. Relaxed soundnessis an alleviatedcriteria which hasbeenderived from
Soundness[Aal98]. It only checksfor someminimumrequirementstheresultingWF-
net shouldsatisfy. Relaxed soundnessonly requiresto find enoughsoundfiring se-
quences,whereenoughmeansat leastsomany thateachtransitionis containedin one
of them. If the WF net is not relaxedsound,it is not soundeither, assoundnessim-
plies relaxed soundness.In the context of modelingandtransformingEPCs,relaxed
soundnessis morepragmaticthansoundness.RelaxedSoundnessprovidesa measure
for good EPCs,as the correspondingWF net is checked to cover somereasonable
behavior.

The resultsfrom the correctnesscheckof the WF-netcandirectly be transferred
to theprimarymodel. If theresultof therelaxedsoundnesscheckis positive, we can
concludethat the EPC representsreasonablebehavior. If the result is negative, the
modelergetsa list of transitionswhich arenot containedin any soundfiring sequence.
Accordingto the proposedtransformationthe deficienttransitionseithercorresponds
to a taskor to a connectorwithin the EPC.This meansthat eitherthe taskor oneof
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the possiblechoicesdescribedby a connectorare not includedin an executionthat
terminatesproperly. It canbeconcludedthat thecorrespondingpart in theEPCneeds
improvement.This way, a precisefeedbackis providedwhich will helpsthemodeler
to improvetheprocessdescriptionuntil thecorrespondingWF-netfits theproperty.

Thecheckfor relaxedsoundnesshasbeenautomated.Thecriterioncanbechecked
with thehelpof existing Petrinet tools,suchasLoLA [Sch99] (Low Level PetriNet
Analyzer)or Woflan[VA00].

Running Example

TheresultingWF-netis relaxedsound.A setof soundfiring sequenceswhichcontains
all transitionsis:

1. �	��
 ��
���������
������������ �!
"�#��$�%&��� ��� %&'(�)���#*+�,��'-%&�.��/0%1� �#�-�!� �-2,34% 
5�(6078%!2����
�	��
 9-*&��2;:��0�<�<%#
���=<���-� ��$��)/0% and

2. �	��
 ��
�����������$�%&��� ��� %!'(������2>*&� *+�,��2>*&����?56 �<�-2>�<%&�����<�-2>�<%&���
�	��
 9-*&��2;:��<�-2>�<%&�@=<���-� ��$��)/0% .

TheresultingWF-netis not soundasthereexist firing sequencesthatdeadlock,e.g.:
A �	��
 ��
���������
������������ �!
"�#��$�%&��� ��� %&'(�)����2>*&� *+�,��'-%&�.��/0%1� ��2>*&����?56 �<�-2>�<%&� .

WF-netsContaining OR-Subnets

If the primaryEPCcontainedanOR-connectorit is transformedasdescribedin Fig-
ure4. TheresultingWF-netwill only berelaxedsoundif all threetransitions( ��� , �����
and ��� ) arecontainedin somesoundfiring sequence.

In mostcases,theOR-connectorwasusedto expressthecombinationof oneAND-
connector( � ��� ) and one XOR-connector(e.g.� � ), the secondXOR-connector( � � )
often doesnot expressa desiredchoice. However, the relaxed soundnesscheckwill
detectthefailurepronealternative anddiscloseit to themodeler. Thefeedbackcould
be enhancedproposingto replacethe OR connectorthroughe.g. an AND connector
anda XOR connector. After that replacement,thetranslationof therevisedEPCwill
berelaxedsound.

With thesecondstep,modelingandanalysisis finished.TheresultsareanEPCde-
scribingreasonablebehavior anda relaxedsoundWF net.But Workflow management
comprehendsmore than modelingand analysis. Its final objective is the execution
supportof the processat run-time. In order to arrive at this destination,it is neces-
saryto generatea processdescriptionthatcanbeusedasinput formatfor a workflow
managementsystemguaranteeinga reliableexecutionat run-time.

Thegenerationof suchaprocessdescriptionis theobjectiveof theremainingsteps
within theproposedprocessmodel.

4th Step: SoundModel Construction

For theprocessdescriptionwhich is usedasbasefor theexecutionsupport,we again
suggesttheuseof Petrinets.Propertiesthatadvicethis choicearetheir preciseformal
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foundationin combinationwith their operationalsemantic.Note,thatit is not possible
to justusethederivedrelaxedsoundWF-netasinput formatfor theworkflow manage-
mentsystem.Relaxedsoundnessonly statesthatat leastall intendedbehavior hasbeen
describedcorrectly, but it doesnot guaranteethatmaliciousexecutionsdo not exist, as
theresultingWF-netmustnot besound.

As theworkflow managementsystemshallguaranteea reliableexecution,it must
operateon a soundmodel. In the next stepof the proposedprocedurewe therefore
concernthe constructionof a soundmodelstartingfrom the relaxedsoundspecifica-
tion that hasbeenreachedso far. The requiredmodel is an extensionof the relaxed
soundWF-netrestrictingits behavior to soundfiring sequencesonly. This is doneby
introducing,whatwe call, synchronizationpattern.Throughtheir incorporationa cer-
tainschedulingstrategy becomesimplemented.Therebytheefficiency of theexecution
becomesdetermined.

Synchronizationpatternreferto additionalplacesthatrestrictthebehavior accord-
ing to a desiredstrategy. For its computationwe partially refer to the resultsof Petri
netcontrollersynthesis[Giu96, CDLX02, GRX02], whereaccordingalgorithmswere
proposed.Theusedalgorithmworkson thereachabilitygraphof theWF-net. It first
computesthemaximalpermissive behavior. At this, it determinesthesetof forbidden
statetransitions1. After that,it computesadditionalplaces,whichdisabletheforbidden
statetransitions.Thefirst partof thealgorithmwasprovidedin [Deh02b], whereasthe
secondparthasbeenimplementedin thetool Synet2 [Cai97].

DecideUpon a Strategy

Possibleare optimistic and pessimisticstrategies. Following a pessimisticschedul-
ing strategy, deadlocksareavoidedby waiting for decisionsto be taken in advance.
This would beimplementedsynchronizingbothprocessesat thedecisionpoints.Fig-
ure5a) shows a soundmodelimplementinga pessimisticschedulingstrategy for the
runningexample. The processmodel hasbeenenhancedby two placesS1,S2and
correspondingarcs.Throughtheintroducedpatternthetwo transitionokandpick, and
transitionnot ok andcancelbecomesynchronized.Using this soundmodelasinput
for theworkflow managementsystemtheexecutionof theprocessbecomesserialized.
Thecustomercheckwould alwaysbeenexecutedbeforetheordering.Hereall sound
but parallelfiring sequencesof therelaxedsoundWF-nethavebeeneliminated.

In casethedelivery processtakesa long time andthecustomerchecktakesa long
time, this would bevery inefficient. This is especiallyundesirableif it is very rarethat
a customercheckresultsin a not ok. Thenthis way of pessimisticschedulingwould
be annoying. It would be moreefficient to just start the delivery of the order to the
customerhopingthecustomercheckwill beok, i.e. following anoptimisticapproach.
Only, in therarecasethat thedecisionnot ok wastaken,theordershouldbereturned
to stockandshouldbecanceledafterall.

To build an optimistic soundmodelan additionalintermediatestep: the specifi-
cationof the recovery behavior, becomesnecessary. This stepcan not be provided

1Statetransitionwhichdonot leadto state”o”
2Synet: A Synthesizerof Distributable BoundedPetri-Nets from Finite Automata, Version 2.0b,

http://www.irisa.fr/s4/tools/synet
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Figure 5: An implementationof a pessimistic(a) and an optimistic (b) scheduling
strategy

automatically, asit requiresbackgroundknowledgeabouttheprocessandits context.
The domainexpert hasto determine:from which statesrecovery is possibleandnot
tooexpensive,whathasto bedonefor therecoveryandwhicharethepointswherethe
processcanstartagain.Theseinformationcanbegainedfrom long-termobservation
of theprocessor by simulationof therelaxedsoundprocessmodel. In thelattercase,
themodelshouldbeenhancedby someprobabilitydistributionsat thedecisionspoints
andappraisalsof activity durationand-costs.

As resultsof this investigation,themodelerenhancestheEPCmodelincorporating
therecoverybehavior. Theenhancedmodelwill beusedthento build thesoundmodel
implementinganoptimisticschedulingstrategy.

For therunningexample,we assumethattaskspick andwrap canberesetwithout
extraordinarycharges,whereastask deliver is consideredto be nonreversible. The
compensationtasksarereturnandunwrap. After theitem hasbeenreturnedto stock,
theinstanceshouldbecanceled.

TheenhancedEPCmodelincorporatingtherecoverybehavior aswell asthecorre-
spondingWF-netareshown in Figure6.

Theimplementationof theoptimisticschedulingstrategy undertheseassumptions
is shown in Figure5b).

Usingthis optimisticsoundmodelasinput for theworkflow managementsystem,
the two departmentscanoperatein parallel. The customercheckof the accountancy
canbeexecutedconcurrentlyto preparativetasksof thesaleshandling.Here,all sound
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firing sequencesof the relaxedsoundWF-netaremaintained.As consequence,some
additionalandnot soeffectiveexecutionsareacceptedaswell.

Both models,the pessimisticaswell asthe optimistic, aresound. Thereexist no
firing sequencesthatdeadlockor do not terminateproperly. Furthermorethereexists
no deadtask.Usingeitherof thesemodelsasbasefot theinternalprocessdescription
of a workflow managementsystema reliable processexecutionat run-time can be
guaranteed.

Feedbackfor the EPC Experts

Thecomputationandintegrationof thesynchronizationpatternsworkson thebaseof
a relaxedsoundWF-net. Once,the synchronizationpatternhave beencomputedand
addedto theWF-net,it would bedesirableto give theEPCexpert feedbackaboutthe
introducedchanges.Thereforethereshouldbe a translationfrom WF-netsback to
EPCs. This backward translationis an issueof currentresearch.It is clear, that the
rulesprovided for the EPCB PN directioncannotsimply be appliedin reverseorder.
Difficultiesarisewith respectto thedemarcationof net-patternthatcorrespondto con-
nectors,aswell asthetranslationof choicesthatarenot free-choice.Their translation
is not bijective.

Coming back to the processmodel, someadoptionsremainin order to feed the
resultingsoundprocessdescriptionto a workflow managementsystem.The laststep
on the way towardsthe final processdescription,which we will call control model,
concernsthe incorporationof requirementsimposedthroughthereactive characterof
aworkflow managementsystem.

5th Step: Control Model Construction

The workflow managementsystemis a reactive system,thus it runs in parallelwith
its environmentandtries to enforcecertaindesirableeffects in the environment. To
be moreprecisethe workflow managementsystemmonitorsactivities performedby
actors(peopleor software). Monitoring comprisesactivatingtasksby assigningthem
to certainactorsandwaiting for thetasksto complete(completionevent).Which tasks
areenabledat a certainpoint in time dependson the workflow modeldescribingthe
processperspective.

WF-netswhich have beenusedso far have anactive behavior. This is introduced
throughthefollowing threefacts:

1. Tasksaremodeledthroughtransitions,whicharetheactivepartswithin thePetri
netssemantic.

2. Transitionsfire instantaneous.This doesnot matchwith the requirementto
modeltasksperformedby externalactorsastimeconsumingentities.

3. TheMAY-firing rule,whichintroducesunintendednon-determinismleavingopen
eitherto executeanenabledtaskor to deferits execution.
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In the laststeptheWF-netis transformedinto a reactiveWF-net,which is a Petrinet
thatcanserveasinput formatfor aworkflow managementsystem,specifyingwhatthe
workflow engineshoulddo. Therefore,transitionsmodelingtasksgetrefined,andthe
May-firing is changedtowardsMust-firing in thecorrespondingcases.Thechangesdo
not compromisethe validity of the provenproperties.Finally, a soundmodelwith a
reactivebehavior is obtained.This processdescriptioncanbeusedasinput formatfor
aworkflow managementsystemandwill guaranteereliableexecutionat run-time.

Benefitof the ProposedProcedure

In thispaper, acomprehensiveprocessmodelfor thecontrol-flow perspectiveof work-
flow managementwassketched.Thebenefitof the proposedapproachis obvious. It
supportsthe managementof businessprocessesthroughall its phases,asmodeling,
analysisandexecution,bridgingthegapbetweenlow modelingexpertiseon themod-
elersideandhigh requirementson thesystemdesignside.

The procedurestartswith the modelingof processesusing the widely accepted
EPCs. In contraryto previousapproachesit supportsthe wholespectrumof control-
flow elements. Particularly, the useof the OR-connectoris not forbiddenalthough
ambiguitiesmay becomeintroduced. It, furthermore,doesnot restrict the modeling
to well-formedEPCsonly. Following the EPCsemantic,the modeleris not required
to think aboutall possiblebehavior but only hasto specify the acceptedexecutions.
Thereby, themodeleris relievedfrom thinkingaboutefficiency aspectsduringthefirst
phasesof thedevelopmentprocess.

Thecorrectnessmeansthatareprovidedduringtheanalysisphasehavebeenadapted
to theseprerequisites.Furthermore,the feedbacktheapplicationdevelopergetsfrom
thetestsis precise.It exactlypointsat thesepartsof themodelwheredeficiencies,that
occurduring theexecution,stemfrom. Therequirementposedthroughthemodeling
arenot very strict. This becomeswell-balancedagainthroughtheprovidedexecution
support.In the laststeps,thepresentmodel,which possiblyalsodescribesundesired
executionsis enhancedautomaticallyto a soundmodel. Only here,efficiency aspects
get introduced.To postponetheefficiency aspectdeterminationto theendof thepro-
cedureis especiallydesirableascorrespondinginformations,e.g.theoccurrenceprob-
ability of a certainfailure, costsof failure compensation,or priorities often only get
availableor evenchangeduring run-time. Their late incorporationextendsthe possi-
bilities to reusemodelingresultsunderchangingpriorities.

The resultingdescriptioncanbe usedasbasefor the input format of a Workflow
managementsystem. Giving it a reactive semanticthe workflow enginecanoperate
on the derived processdescription,guaranteeinga reliable andprompt executionat
run-time.

References
[Aal98] W.M.P. vanderAalst. TheApplicationof PetriNetsto Workflow Management.The

Journalof Circuits,SystemsandComputers, 8(1):21–66,1998.

13



[Aal99] W.M.P. van der Aalst. Formalizationand Verification of Event-driven Process
Chains.InformationandSoftware Technology, 41(10):639–650,1999.

[Cai97] B. Caillaud. Synet: A tool for the synthesisof boundedpetri-nets,applications.
TechnicalReportRR-3155,Inria, InstitutNationaldeRechercheenInformatiqueet
enAutomatique,1997.

[CDLX02] B. Caillaud,P. Darondeau,L. Lavagno,andX. Xie, editors. SynthesisandControl
of DiscreteEventSystems. Kluwer AcademicPress,2002.

[DDGJ01] W. Derks,J.Dehnert,P. Grefen,andW. Jonker. Customizedatomicityspecification
for transactionalworkflow. In H. Lu andS.Spaccapietra,editors,Proceedingsof the
Third InternationalSymposiumonCooperativeDatabaseSystemsandApplications
(CODAS’01), pages155–164.IEEEComputerSociety, April 2001.

[Deh02a] J. Dehnert. Four stepstowardssoundbusinessprocessmodel. In G. Rozenberg
andH Ehrig,editors,PNT-Volume, LNCS,Advancesin PetriNets.SpringerVerlag,
2002. to appear.

[Deh02b] J. Dehnert. Non-controllablechoicerobustness:Expressingthe controllability of
workflow processes.In J. EsparzaandC. Lakos,editors,ICATPN 2002,23rd Int.
Conf. on ApplicationandTheoryof Petri Nets, volume2360of LNCS, pages121–
141.SpringerVerlag,2002.

[DR01] J. DehnertandP. Rittgen. RelaxedSoundnessof BusinessProcesses.In K.L. Dit-
trich,A. Geppert,andM.C. Norrie,editors,AdvancedInformationSystemEngineer-
ing, CAISE2001, volume2068of LNCS, pages157–170.SpringerVerlag,2001.

[Giu96] A. Giua. Petrinet techniquesfor supervisorycontrolof discreteeventsystems.In
First Int. Work. onManufacturingandPetri Nets, pages1–3,June1996.

[GRX02] A. Ghaffari, N. Rezg,andX. Xie. Net transformationand theoryof regions for
optimalcontrolof petri nets.In 15thTriennial World Congressof theInternational
Federation of AutomaticControl, Barcelona,Spain,2002.
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