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Abstract

EPCsarewidely acceptedor the modelingof businesgprocessesThey pro-
vide a commonunderstandingetweendifferent participantsand are therefore
suitableas a starting point for Workflow management.But Workflow manage-
mentcomprisesmore than modeling,namelythe analysisof the processesheir
improvementandfinally their supportduring run-time. Although the EPCtool
supportthroughthe ARIS-toolsetis mainly responsiblefor their wide use, it is
still soberingwhich functionality is provided. Mainly, EPCscanbe dravn and
watched.Thereis no behaior analysis,only limited simulationfacilities,andno
executionsupportat all. Onereasorfor the puresupportis the disunity aboutthe
EPCsemantic.In this paperwe proposethe useof a pragmaticinterpretationof
the correctnes®f EPCswhich enablesusto provide a comprehense approach
for workflow managementThe proposedapproachs basedon themodelingwith
EPCsandleadsthe modelerto a soundprocesdescriptionwhich canbe usedas
basefor areliableprocessxecutionat run-time.

Intr oduction

In recentyears workflow managementasseerasoneof themostpromisingresenes
in orderto straightenup their businessprocessesMany companiesstartedbusiness
re-engineeringprojectsto identify anduseexisting optimizationpotential.

Many of theseprojectsgot stuck, asthe supportwas limited to the gatheringof
theexisting processedyut did not provide ary helpthereafter Besidethe modelingof
the existing businesrocessesa comprehensie approactfor workflow management
shouldalsoprovide meandor theanalysisthe optimization,andthe executionsupport
of thedescribecprocesses.

Oneof the coreproblemswasthe identificationof a suitablemodelingtechnique
that meetsan adequatebstractiorof the realworld and sufiicesthe variousrequire-
mentsposedwithin the differentphasesmodeling,analysis andexecutionsupport.

Also, if thefocusis setonthecore- thecontrolflow aspect®nly, it hasbeenfound
impossibleto find a modelingtechniquethat fits the purposeof the differentphases
adequately

The main demandn a modelingtechniquewithin the differentphasesare sum-
marizedin thefollowing:



Modeling The mostimportantfeaturesof a modelingtechniqueusedfor the first
phase- the modeling,are intuitive conceptsandtool support. Only, if the elements
andtheir compositionareeasyto understanéndto compositethetechniquewill win
recognitionat the userside.

Analysis/Optimization For theanalysisthe pictureis alreadycompletelydifferent.
The significantfeatureghat supportanalysabilityareformal foundationtogethemwith
atheoreticalbackground Preferablythereshouldbe a wide rangeof criteriain com-
binationwith toolsthatsupporttheirimplementation.

ExecutionSupport Workflow managemeris completedf theexecutionof themod-
eled,andpossiblyoptimized,procesds supportedht run-time. Thisis donethrougha
workflow managemengystemwhich reactson externaleventsaccordingto the inter-
nal specificatiornof the process.The internalrepresentatioshouldthereforereflecta
reactive behavior, guaranteeing reliableandpromptexecution.

As alreadysaid,mary of theapproachesasedn practicee.g.[Sch94LR99, Mar00,
JBS97]considemainly the modeling. Accordingly, thereexist mary techniqueghat
meetthe requirement®f this phase.Onethatwon mostrecognitionin thelastyears
areEventdriven ProcessChains Onereasorfor their wide acceptanceanbefind in
their usefor therepresentatioof the SAPreferencanodels|KT97].

The objectie of theapproactpresenteds the useof EPCsascommunicatiorian-
guagebetweerthedomainexpertsandtheapplicationdeveloperghroughouthewhole
procedure.lt is clearthatthey areusedfor the modelingitself. For this purposetheir
applicability hasbeenprovenalready

We do not useEPCsasbasefor the analysisnor for the executionsupport. Here,
dedicatedtlasse®f Petrinetsareemployedwhich weredevelopedespeciallyfor these
domainsandaresupportedhrougharich theoryandsupportingools. Theuseof Petri
netswithin thesephasedalanceghe lack of formal foundationEPCssuffer from.
Still, thedomainexpertsdo not have to becomePetrinetexpertsasthe understanding
is maintainedproviding preciseinterfaces,in form of transformationspetweenthe
differenttechniques.

The mainchallengeof the proposedapproactwasto overcomethe deficiencieof
EPCsnamelytheirinherentambiguity andto comeup with asoundmodelthatmeets
the primary intuition of the modeler The clue of the presentedapproachis the use
of arelaxed correctnessriteriathat providesan adequateneasurdor the correctness
of EPCs. Oncethe EPCis, whatwe call "relaxed sound”, it is possibleto transform
the correspondindPetrinetinto a soundPetrinetwhich thencanbe usedto guarantee
reliableexecutionat run-time. Within the proposedrocedurehe processescription
is developedgradually The performedstepscanbe automatized.

Ontheremainingpagesthe proposedapproachwill besketched.A moredetailed
versioncanbefoundin [Deh023.



A Comprehensve ProcessModel for
Workflow Management

Theproposegrocedurds iterative andconsistout of five steps.Supportfor modeling
andanalysisis provided throughthe stepsoneto three. The executionof the process
then gets supportedwithin stepfour andfive. Figure 1 shows the generalprocess
model.
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Figurel: A processnodelfor Workflow Managemenfcontrol-flov perspectie)

The five stepsare: “Modeling with EPC} “Transformatiorinto WF-nets; “Cor-
rectnes€heckandFeedbacK;SoundModel Constructiorf,and“Control Model Con-
struction” They areexplainedin thefollowing.

1st Step: Modeling with EPCs

For the modelingof businessprocessesve proposethe useof Event-driven Process
Chains(EPCs)of the Architectureof integratednformationSystemgARIS) described
in[Sch94. EPCsarewidely acceptedh practicedueto its comprehensietool support.
They provide a setof workflow modelingpatternwith an intuitive graphicalnotation
which hasprovento meettheintuition of the applicationdeveloper

We assumehe readerto be familiar with the EPC-notation.We therefore do not
describeheir modelingfeaturesbut just give somesmallexamplesthatillustratetheir
modeling power. The exampleshave beenchosenwith respectto a currentmatter
of disputewithin the EPC-communityregardinga formalizationof EPCs(c.f. [NR0O2,
DRO01, MR0OO, Rum99 Aal99]). Theexamplesemphasiz¢helack of aformal semantic
of EPCsasthey containambiguityandvaguenessBeforegoingon, we wantto askthe
readerto consideithe examplesandto decidewhetherhe or shethinksthe detailsmay
depictcorrectbehavior or not. Thefirst picture(c.f. Figure2:a)is a detail of alarger
EPCfrom [LSW98] andaddressethefirst controversialissue hamelythe semantiof
the OR-connectar The seconddetail (c.f. Figure 2:b) wasfound within the modeling
resultsof a SAP R/3 implementatiorproject. It addressethe questiorwhetherEPCs
have anoperationakemanticor not. Thethird detail (c.f. Figure2:c) finally containsa
combinationof EPC-elementthatwasprecludedn thefirst descriptiofKNS92).

Within this paper we representhe opinion that theseexamplescomprisecorrect
behaior. Therefore,we startfrom the assumptiorthat EPCsitself do not have an



Prueflos Prueflos Waren-
ist manuell ist automatisch eingang
angelegt angelegt gebucht

process Y send
complaint questionaire

' O] !
revised goods 7 questionaire
data arrived i H : sent

H H ' ‘Answered X

f i ------------- @ questionaire i time out

distribution to record receipt @ @
stock of goods : i
Y L]
distributed recorded process cancel

goods goods questionaire
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operationalsemanticbut just describedesiredexecutions. This means,an EPC can
beinterpretedasa patternthatdescribesccepteaxecutions Deficientexecutionsare
only describedmplicitly, asthesetof executionswvhich donotfit thedescribegattern.

We claim that, the non-operationasemantidits anintuitive modelingunderstand-
ing andis onereasorwhy EPCsaresaidto beeasyto learnandto understandModeling
businessprocessesthe modelernormally startsby describing”What the execution
shouldlook like”, hencedescribesa setof good/acceptedxecutions.This procedure
fits the non-operationatemantic Modelingthenmeanaot to think aboutall possible
executionsbut just specifythe setof acceptedxecutions.

We will explain the non-operationabemanticagainby the help of an example.
Figure3a) shavs anEPCmodelingthe processHandling of incomingorder”. It rep-
resentsa reducedversionof areal life processof atelephonecompary. The process
modelsthe orderingof a mobile phonewhich involvestwo departmentsthe accoun-
tang/ handlingthe paymentandthe saleshandlingthe distribution.

The processstartswith the event new order. After that, the executionis split
into two parallel paths(AND split), the right one modelsthe accounting,whereas
the left one modelsthe sales. In the accounting,the customerstandingis checled
(chedc credit) first. Theresultof this taskis eitherok or notok. In casetheresultis
positive, the paymentis arrangedarrange_paymeny, in the latter casethe instances
canceled.

The left pathmodelsthe taskson the salesside. Here,the orderis eitherhandled
executingtaskspick, wrap anddeliver, or cancel

The two AND-connectorsat the endmake surethat only executionsare accepted
wherebothsides the accountang andthe salesdepartmentgithercanceltheinstance
or proceedheorder The processHandling of incomingorder”is finishedby archiv-
ing informationon thatinstanceg(archive).

An accepteaxecutionof the EPCfrom Figure3 is ched_credit, arrange_payment,
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pick, wrap, deliver archive but alsocancel,ched credit, notify_cancel,archive

The EPConly describegxecutionsvherethe two departmentsvork togethercor-
rectly: they eitherbothacceptheorderor bothrejectit. Hence theexecutionched _credit,
notify_cancel,pick, wrap, deliver archiveis notdescribedy the EPC.

The EPCdoesnot determin€’how” the acceptedxecutionsareachieved. It does
not stipulatethe order of the two possiblechoices. It, therefore,acceptsexecutions
wherethe two departmentsvork in parallelaswell asexecutionswherethe two de-
partmentsavork sequentially In an early designphasethis abstractioris appreciated,
becausét relievesthe designerthinking aboutefficiency aspectsof the executionat
this pointin time.

We hopethat,undertheassumptiorof a non-operationatemanticgverybodywill
agreethatthe EPCsfrom Figure 3 describeusefulbehaior and shouldthereforebe
consideredorrect.

In the next stepof the proposedprocedurewe will provide a formal semantidor
EPCsby mappingthemto Petrinets. The specialityaboutthis transformatioris, that
theambiguityof theEPCis preseredbut madeexplicit. Correspondinglytheresulting
Petrinetwill not satisfytraditionalcorrectnessneasuresWe will seethat,deadlocks
and/orsparetokensmay occur We, therefore provide anadapted-orrectnessriteria,
which takesthis into account.

2nd Step: Translation into WF Nets

We suggesto transformthe EPCsinto a formal specificationbasedon Petrinets. As

suitablePetrinettypewe choseWorkflow nets(WF-nets) cf.[Aal98]. Thetransforma-
tion of EPCsinto WF-netswasintroducedin [DRO1]. It takesplacein several steps.
First, elementsf the EPC are mappedonto Petri net-modules Eventsand functions
aretransformednto placesandtransitiongespectrely includingin- andoutgoingarcs.
Routing constructssuchas AND split, AND join, XOR split, XORjoin, OR split and

ORjoin aremappedo smallnet-pattern.The net-patterrdescribethe behaior of the

routingconstructexplicitly. Thisis primarily relevantfor the OR,becausés semantic
hasnotbeendescribedtonsistentlyWe exemplarilyshaw thetranslationof Figure2:a)
containingthe ORjoin. The EPCaswell asthe Petrinethave thesemanticshatC' can
bereachedf either A or B or bothoccur In the EPC,all thesedifferentcasesarede-

scribedthroughoneconnectomhereasn the net-patterrall possibilitiesaremodeled
explicitly via thetransitions 4, t4p andtg. Thebehaior of theEPCandthePetrinet
areequialent,becauséoth acceptthe sameexecutions.Note thatthe casethat C' is

reachedwiceif A andB occursequentiallyhasnot beenexcluded.

After mappingthe EPC-elementto netelementor net-patternthe differentparts
arecombinedto form acomple< processnodel. If thederivedPetrinethasmorethan
oneinput and/oroutputplace,onefurther stepbecomesecessaryIn that case,the
netis enhancedsuchthata WF-netis obtained. The transformatioris well-defined.
Applying the proposeduleseachEPCis assignedo exactly oneWF-net. Figure3b)
shavs the applicationof therulesto the EPCfrom Figure3.

Petrinetsdo have anoperationasemanticA Petrinetmodelalsodescribeshow”
an executionis reached.Wherean EPConly describesa setof acceptedexecutions,
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a Petrinetdescribesll possiblebehaior. This differencewasneglectedin previous
attemptsof mappingEPCsto Petrinets. As aresult,all EPCshave beenconsidered
maliciousif the correspondindgPetri netswere deficient, cf. [Aal99, LSW9g. As
a consequencahe modelingfacilities of EPCshave often beenrestricted,suchthat
only correctPetrinetshave beengainedthroughthe transformation.Referringto the
examplesfrom Figure 3 and Figure 2, previous approachesvould rejectthe process
specificatiorbecausef deficiencieof thecorrespondingetrinet,c.f. Figure3. In the
following, we will seethatthe Petrinetis vulnerableto deadlocks.

3rd Step: CorrectnesCheck and Feedback

As WF-netsarea specialtype of Petrinets,thereexist alot of analysisechniqueshat
canbe applied. Besidethe checkof reasonableorrectnesgriteria, suchas bound-
ednesswe proposeto checkthe resultingnet for relaxed soundnessasintroducedin
[DDGJO]. Relaxed soundnesss an alleviated criteria which hasbeenderived from
SoundnesfAal9g]. It only checksfor someminimumrequirementsheresultingWF-
net shouldsatisfy Relaxed soundnessnly requiresto find enoughsoundfiring se-
quenceswhereenoughmeansatleastsomary thateachtransitionis containedn one
of them. If the WF netis not relaxed soundi,it is not soundeither, assoundnesgém-
pliesrelaxed soundnessin the context of modelingandtransformingePCs,relaxed
soundnesgs morepragmaticthansoundnessRelaxed Soundnesprovidesa measure
for good EPCs, as the corresponding/VF netis checled to cover somereasonable
behaior.

The resultsfrom the correctnessheckof the WF-netcandirectly be transferred
to the primary model. If the resultof therelaxed soundnessheckis positive, we can
concludethat the EPC representseasonabléehaior. If the resultis negative, the
modelergetsa list of transitionswhich arenot containedn ary soundfiring sequence.
Accordingto the proposedransformatiorthe deficienttransitionseithercorresponds
to ataskor to a connectowithin the EPC. This meansthat eitherthe task or one of



the possiblechoicesdescribedby a connectorare not includedin an executionthat
terminategroperly It canbe concludedhatthe correspondingpartin the EPCneeds
improvement.This way, a precisefeedbackis providedwhich will helpsthe modeler
to improve the processlescriptionuntil the correspondingVF-netfits the property

Thecheckfor relaxedsoundneshasbeenautomatedThecriterioncanbechecled
with the help of existing Petrinettools, suchasLoLA [Sch99 (Low Level PetriNet
Analyzer)or Woflan[VAOQQ].

Running Example

TheresultingWF-netis relaxedsound.A setof soundfiring sequencewhich contains
all transitionsds:

1. AND _split, pick,wrap, check_credit, ok, deliver, arrange_payment,
AND _join (accept), archive and

2. AN D _split, check_credit, not_ok, noti fy_cancel, cancel,
AN D _join (cancel), archive.

TheresultingWF-netis not soundasthereexist firing sequencethatdeadlocke.g.:

o AN D _split, pick,wrap, check _credit, not_ok, deliver, noti fy_cancel.

WEF-nets Containing OR-Subnets

If the primary EPC containedan OR-connectoit is transformedasdescribedn Fig-
ure4. TheresultingWF-netwill only berelaxedsoundif all threetransitions(t 4, tap
andtg) arecontainedn somesoundfiring sequence.

In mostcasesthe OR-connectowasusedto expresghecombinatiorof oneAND-
connector(t4g) and one XOR-connector(e.g¢g), the secondXOR-connector(t 4)
often doesnot expressa desiredchoice. However, the relaxed soundnessheckwill
detectthefailure pronealternatve anddiscloseit to the modeler The feedbackcould
be enhancegroposingto replacethe OR connectorthroughe.g. an AND connector
anda XOR connector After thatreplacementthe translationof the revised EPCwill
berelaxedsound.

With thesecondstep,modelingandanalysiss finished. TheresultsareanEPCde-
scribingreasonabléehaior andarelaxedsoundWF net. But Workflow management
comprehendsnore than modeling and analysis. Its final objective is the execution
supportof the processat run-time. In orderto arrive at this destination,it is neces-
saryto generatea processlescriptionthatcanbe usedasinput formatfor a workflow
managemergystemguaranteeing reliableexecutionat run-time.

Thegeneratiorof sucha procesglescriptions theobjective of theremainingsteps
within the proposedrocessnodel.

4th Step: Sound Model Construction

For the procesddescriptionwhich is usedasbasefor the executionsupport,we again
suggestheuseof Petrinets.Propertiegshatadvicethis choicearetheir preciseformal



foundationin combinatiorwith their operationakemantic Note, thatit is not possible
to justusethederivedrelaxedsoundWF-netasinput formatfor theworkflow manage-
mentsystem Relaxedsoundnesenly stateghatatleastall intendedbehaior hasbeen
describectorrectly but it doesnotguarante¢hatmaliciousexecutionsdo not exist, as
theresultingWF-netmustnot be sound.

As the workflow managemensystemshall guarantee reliable execution,it must
operateon a soundmodel. In the next stepof the proposedorocedurewe therefore
concernthe constructionof a soundmodelstartingfrom the relaxed soundspecifica-
tion thathasbeenreachedsofar. The requiredmodelis an extensionof the relaxed
soundWF-netrestrictingits behaior to soundfiring sequencesenly. Thisis doneby
introducing,whatwe call, synchronizatiorpattern.Throughtheir incorporationa cer
tainschedulingstratgy becomedmplementedTherebytheefficiengy of theexecution
becomesletermined.

Synchronizatiorpatternreferto additionalplacesthatrestrictthe behaior accord-
ing to a desiredstratgyy. For its computatiornwe partially referto the resultsof Petri
netcontrollersynthesigGiu96, CDLX02, GRX0Z, whereaccordingalgorithmswere
proposed.The usedalgorithmworks on the reachabilitygraphof the WF-net. It first
computeghe maximalpermissie behaior. At this, it determineshe setof forbidden
statetransitions. After that,it computesadditionalplaceswhich disabletheforbidden
statetransitions.Thefirst partof thealgorithmwasprovidedin [Deh028, whereashe
secondparthasbeenimplementedn thetool Synet [Cai97).

DecideUpon a Strategy

Possibleare optimistic and pessimisticstratgies. Following a pessimisticschedul-
ing strat@y, deadlocksare avoided by waiting for decisionsto be takenin adwance.
This would beimplementedsynchronizingooth processeat the decisionpoints. Fig-
ure 5a) shavs a soundmodelimplementinga pessimisticschedulingstrateyy for the
running example. The processmodel hasbeenenhancedy two placesS1,S2and
correspondingrcs. Throughtheintroducedpatternthe two transitionok andpick, and
transitionnot.ok and cancelbecomesynchronized.Using this soundmodelasinput
for theworkflow managemergystemthe executionof the procesdecomeserialized.
The customercheckwould alwaysbeenexecutedoeforethe ordering. Hereall sound
but parallelfiring sequencesf therelaxed soundWF-nethave beeneliminated.

In casethedelivery procesgakesa longtime andthe customerchecktakesalong
time, thiswould beveryinefficient. Thisis especiallyundesirabléf it is very rarethat
a customercheckresultsin a notok Thenthis way of pessimisticschedulingwould
be annging. It would be more efficient to just startthe delivery of the orderto the
customethopingthe customeicheckwill beok, i.e. following anoptimisticapproach.
Only, in therarecasethatthe decisionnot ok wastaken, the ordershouldbereturned
to stockandshouldbe canceledafterall.

To build an optimistic soundmodel an additionalintermediatestep: the specifi-
cation of the recovery behaior, becomesecessary This stepcan not be provided

1Statetransitionwhich do not leadto state’o”
2Synet: A Synthesizerof Distributable Bounded Petri-Netsfrom Finite Automata, Version 2.0b,
http://wwwirisa.fr/s4/tools/synet
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Figure 5: An implementationof a pessimistic(a) and an optimistic (b) scheduling
strategy

automatically asit requiresbackgrouncknowledgeaboutthe processandits context.

The domainexpert hasto determine:from which statesrecovery is possibleand not
too expensie, whathasto be donefor therecoveryandwhich arethe pointswherethe
processanstartagain. Theseinformationcanbe gainedfrom long-termobsenation
of the processor by simulationof therelaxed soundprocesanodel. In the latter case,
themodelshouldbe enhancedby someprobability distributionsatthe decisiongoints
andappraisal®f actvity durationand-costs.

As resultsof thisinvestigationthe modelerenhancethe EPCmodelincorporating
therecovery behaior. Theenhancednodelwill beusedthento build thesoundmodel
implementinganoptimisticschedulingstrateyy.

For therunningexample,we assumehattaskspick andwrap canberesetwithout
extraordinarychages, whereastask deliver is consideredo be nonresersible. The
compensatioasksarereturnandunwrap. After theitem hasbeenreturnedto stock,
theinstanceshouldbe canceled.

Theenhanced&EPCmodelincorporatingherecoverybehaior aswell asthecorre-
spondingWF-netareshovn in Figure6.

Theimplementatiorof the optimistic schedulingstrateyy undertheseassumptions
is shavn in Figure5b).

Using this optimistic soundmodelasinput for the workflow managemensystem,
the two departmentganoperatein parallel. The customercheckof the accountang
canbeexecutedconcurrenthyto preparatretasksof thesaleshandling.Here,all sound
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firing sequencesf therelaxed soundWF-netare maintained.As consequencesome
additionalandnot so effective executionsareaccepteagswell.

Both models,the pessimisticaswell asthe optimistic, are sound. Thereexist no
firing sequencethatdeadlockor do not terminateproperly Furthermorehereexists
no deadtask. Using eitherof thesemodelsasbasefot theinternalprocesgescription
of a workflow managemensystema reliable processexecutionat run-time can be
guaranteed.

Feedbackfor the EPC Experts

The computationandintegrationof the synchronizatiorpatternsvorks on the baseof
a relaxed soundWF-net. Once,the synchronizatiorpatternhave beencomputedand
addedto the WF-net,it would be desirableto give the EPCexpertfeedbackaboutthe
introducedchanges. Thereforethere shouldbe a translationfrom WF-netsback to
EPCs. This backward translationis anissueof currentresearch.lt is clear, that the
rulesprovided for the EPC—PN directioncannotsimply be appliedin reverseordet
Difficultiesarisewith respecto the demarcatiorof net-patterrthatcorrespondo con-
nectors aswell asthetranslationof choicesthatarenot free-choice.Their translation
is not bijective.

Coming backto the processmodel, someadoptionsremainin orderto feedthe
resultingsoundprocessdescriptionto a workflow managemensystem.The laststep
on the way towardsthe final processdescription,which we will call control mode|
concernghe incorporationof requirementsmposedthroughthe reactive characteiof
aworkflow managemergystem.

5th Step: Control Model Construction

The workflow managemensystemis a reactize system,thusit runsin parallelwith
its ervironmentandtries to enforcecertaindesirableeffectsin the environment. To
be more precisethe workflow managemensystemmonitorsactivities performedby
actors(peopleor software). Monitoring comprisesactivating tasksby assigninghem
to certainactorsandwaiting for thetasksto complete(completionevent). Which tasks
areenabledat a certainpoint in time depend®n the workflow modeldescribingthe
procesgerspectie.

WEF-netswhich have beenusedso far have anactive behaior. Thisis introduced
throughthefollowing threefacts:

1. Tasksaremodeledhroughtransitionswhich aretheactive partswithin the Petri
netssemantic.

2. Transitionsfire instantaneous.This doesnot matchwith the requirementto
modeltasksperformedby externalactorsastime consumingentities.

3. TheMAY-firing rule,whichintroducesunintendedhon-determinisnieaving open
eitherto executeanenabledaskor to deferits execution.

12



In thelast stepthe WF-netis transformednto a reactiveWF-net,whichis a Petrinet
thatcansene asinput formatfor a workflow managemergystem specifyingwhatthe
workflow engineshoulddo. Therefore transitionsmodelingtasksgetrefined,andthe
May-firing is changedowardsMust-firing in thecorrespondingasesThechangesio
not compromisethe validity of the proven properties.Finally, a soundmodelwith a
reactive behavior is obtained.This processlescriptioncanbe usedasinput formatfor
aworkflow managemergystemandwill guarantegeliableexecutionatrun-time.

Benefit of the ProposedProcedure

In this paperacomprehensie processnodelfor thecontrol-flov perspectie of work-
flow managementvas sketched. The benefitof the proposedapproachs obvious. It
supportsthe managementf businesgprocesseshroughall its phasesas modeling,
analysisandexecution,bridgingthe gapbetweerow modelingexpertiseon the mod-
elersideandhigh requirement®n the systemdesignside.

The procedurestartswith the modeling of processesising the widely accepted
EPCs.In contraryto previous approacheg supportsthe whole spectrumof control-
flow elements. Particularly, the useof the OR-connectoiis not forbiddenalthough
ambiguitiesmay becomeintroduced. It, furthermore,doesnot restrictthe modeling
to well-formed EPCsonly. Following the EPC semanticthe modeleris not required
to think aboutall possiblebehaior but only hasto specify the acceptedexecutions.
Therebythemodeleris relievedfrom thinking aboutefficiency aspectsluringthefirst
phase®f thedevelopmeniprocess.

Thecorrectnesmeanghatareprovidedduringtheanalysiphasenave beeradapted
to theseprerequisitesFurthermorethe feedbackhe applicationdevelopergetsfrom
thetestsis precise.lt exactly pointsatthesepartsof themodelwheredeficienciesthat
occurduring the execution,stemfrom. The requiremenposedthroughthe modeling
arenot very strict. This becomesvell-balancedagainthroughthe provided execution
support.In thelaststepsthe presentmodel,which possiblyalsodescribesindesired
executionsis enhancegutomaticallyto a soundmodel. Only here,efficiency aspects
getintroduced.To postponehe efficiency aspectleterminatiorto the endof the pro-
cedureis especiallydesirableascorrespondingnformations.e.g.theoccurrencerob-
ability of a certainfailure, costsof failure compensationer priorities often only get
available or even changeduring run-time. Their late incorporationextendsthe possi-
bilities to reusemodelingresultsunderchangingpriorities.

The resultingdescriptioncanbe usedasbasefor the input format of a Workflow
managemensystem. Giving it a reactve semanticthe workflow enginecan operate
on the derived processdescription,guaranteeing reliable and prompt executionat
run-time.
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