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Ludwig-Maximilians-Universiẗat München
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Abstract. Patternsarenow widely usedfor describingsoftwaredesigns.How-
ever, they may alsobe usedto describeprocessstructureratherthan the prod-
uct structure.This maybeaccomplishedby adaptingthewell known patternde-
scriptionschemesto thesoftwareprocessdomain.Within this scheme,I usethe
descriptiontechniquesandnotionsof theUML wherever suitable.This,andsu-
perior degreesof detail, precision,andexpressivenesssetthis paperapartfrom
previousapproachesin this area.

1 Intr oduction

1.1 Moti vation

Workflows concerningsoftware processeshave beendescribedin a variety of
formalismsandstyles(seee.g.[16] for a survey). Today, someessentialrequire-
mentsarestill notadequatelyaddressedby many of them.

Understandability Practitionersexplicitly ask for “well-structured” process
modelsthatare“easyto understandandeasyto apply” (cf. requirements
2 and3 in [18]). Thevastmajority of traditionalprocesseslike the”Uni-
fied Process”(UP, cf. [14]), however, are ratherbig setsof documents
thattake a lot of experienceto understandandapplyproperly.

Flexibility Many developersfeel that their creativity is stifled by too rigid a
developmentprocess.In fact,somewould argue,that this is exactly the
purpose.Anyway, enforcinga processis sometimesa difficult manage-
rial task,andtherearecircumstanceswheretraditional(largescale)pro-
cessesjustaren’t appropriate,asis shown by therecentlysoaringinterest
in socalledlightweightprocesseslike ”extremeprogramming”.

Precision Ontheotherhand,a developmentprocessmustbeformalenoughto
allow for automaticenactmentandformal analysis,at leastin selected
places.Ideally, thiswouldbecombinedwith thepreviousrequirementto
achieve a kind of controlledandgradedformality of theprocess.

Fractal structur e Finally, thecomponentwareparadigmhasmanifestimplica-
tionson theoverall structureof thedevelopmentprocess:if theproduct
structureis fractal, the processstructurebetterbe fractal as well Oth-
erwisethe mappingbetweenprocessandproductalonebecomesa ma-
jor challenge.Iterative processmodels,suchastheUP have a crippling
weaknesshere.



1.2 Benefitsof approach

I believe, thatprocesspatternsusingUML areanovel way for dealingwith these
issuesthat is superiorto traditionalapproachesfor the following reasons.First,
considerthecontribution of theUML. On theonehand,theUML is already“ the
lingua francaof the software engineeringcommunity” (cf. [24, p. v]), andit is
very likely to spreadevenfurther. This meansthatalmostevery professionalun-
derstandsUML (or will have to do soprettysoon),andthingswill staylike this
for sometime to come.This resultsin network effects, rapidly increasingthe
numberandquality of CASE-toolsfor, courseson, andexperiencewith UML.
By usingtheUML, theunderstandabilityof processmodelsis increaseddramat-
ically. Someobject that the UML is still not very expressive whenit comesto
modelingworkflows, but this obstaclecan be overcomequite easily (seeSec-
tion 2).
On theotherhand,UML is now rapidly beingdevelopedinto a bodyof mathe-
maticallypreciseformalisms(cf. [22,17,25]), openingup theroadto enactment
andformal analysis,notonly of processmodels,but alsoof theproductmodels.
Now considerthecontributionsof processpatterns.Thenotionof (design)pattern
is widely acceptedamongpractitioners,andhasresoundinglyproved its practi-
cal applicability. Patternscapturesmall, coherent,and self-sufficient piecesof
knowledge,thusallowing to beappliedin differentcontexts,andin particular, on
differentscales.Using(design)patternsis aform of reuseof (design)knowledge.
Processpatternsareexactly likedesignpatterns,exceptthatthey exist in thepro-
cessdomain.Actually, theterm”designpattern”is a bit misleading:whatclassi-
caldesignpatternslikeModel-View-Controlleretc.really talk aboutis (only) the
product, thatis, theresultof thedesign,not theprocessof designingit. So,I shall
speakof resultpatternsvs.processpatternsto make clearthedifference.
Thebenefitsof designpatternsmaybetransferredto theprocessdomain:by us-
ing the samepatternin differentcontexts, pattern-orientedprocess-descriptions
are lessredundantthan traditionalones,andso a patternlanguageis easierto
understandandapply thantraditionalprocesses.Also, eachpatternmay be for-
mulatedwith its own degreeof formality (i.e. strictnessof applicabilitycriteria),
allowing aswell for flexible, rigid, andmixed processes.Patternsmay be used
bothto guidethedevelopmentprocess,andto documentadevelopmentafter-the-
fact.Patching-inad-hocstepsin aprocessis trivial for apattern-orientedprocess.
Finally, patternsarescale-invariant,that is, they maybeappliedon any scaleof
granularityor abstraction,as long astheir applicationcriteria aresatisfied.Us-
ing a languageof processpatternsthis way, a component-orienteddisciplineof
software constructionis easily accommodated:building systemsfrom compo-
nentsresultsin a hierarchicalandself-similar(i.e.: fractal)productstructure(cf.
e.g.[3, 13,9,19]). This is probablythesinglemostimportantadvantageprocess
patternshave over traditionalprocesses.

1.3 Outline of approach

Theapproachpursuedin this papermaybecharacterizedasfollows: first, I sum-
marizeUML’s facilities for modelingprocess,andproposesomesmall exten-
sions.Thenthedescriptive schemalaid down in [11] (andvery similarly in [5],
theotherof thetwo majordesignpatternsbooks)is adaptedto fit thenew require-
mentsof theprocessdomain.



1.4 Relatedwork

Thereis alreadya little work doneon patternlanguagesfor softwareprocesses.
TheearliestreferencethatI know of is thework on ”processchunks”by Rolland
et al. (cf. [23]). Processchunksare4-tuplesconsistingof situation,decision,ac-
tion, andargument,formalizing designdecisionstaken during the requirements
elicitation.NeitherUML norpatternsin themodernsenseareused.
Thenthereis a numberof paperslike [3,10,26] which alreadyusethetermpro-
cesspattern,but remainvery superficial.There,even lessdetail is provided to
describethepatterns.Neitherageneralschemenor interestingindividualaspects
(e.g.classification,process,participants)aredescribedin any detail.
A moreseriousapproachis presentedin Catalysis(cf. [8]), wherethereare60
differentpatterns,eachof which is describedby threeto five aspects(name,in-
tent,strategy, andsometimesconsiderationsandbenefits)usingnaturallanguage
andadhocsketches.While presentingthefirst realexampleof a languageof pat-
terns,Also, CatalysisdoesnotuseUML, exceptclaimsof theopposite,andeven
the notationit doesuse(which is vaguelyreminiscentof UML) is not usedin
theprocesspatterns.Neithertherolesandresponsibilitiesinvolved,nor thedoc-
umenttypesrequiredandprovided,nor theactualdesignactivities aredescribed
in any greatdetail.
Comparedto all theabove mentionedapproaches,our approachis theonly one
which seriouslytries to incorporatethe UML. Also, all other mentionedap-
proachesusemuchlesselaboratedandprecisedescriptive schemesfor patterns.
With theexceptionof Rollandetal., they don’t evenpresenta schemeat all.

2 UsingUML to describesoftware processes

TheUML is themostwidely understooddesignnotationin softwareengineering.
Obviously, it would behelpful to useit for thedescriptionof processes,soasto
benefitfrom the tools,knowledge,andresearchresultsconcerningUML. How-
ever, describingworkflows is still not very well cateredfor by theUML (cf. [15,
1]). The standardpropercontainsonly activity graphs(anda few commentsin
oneof the“UML StandardProfiles”,see[20, part4]). TheUPoffersa little more
in termsof notationsandconcepts,and,while technicallynotpartof thestandard
proper, is a kind of quasi-standardin thisarea.
The UP extendsthe UML notationby two elements.First, thereis a twin cog
wheel-symbolfor SubactivityStates1, which is just a syntacticstereotype.Then,
therearesymbolsfor workersandresources(see[14, pp.25,145]).
I alsoaddananotherelementthat,while not partof theUML, is universallyun-
derstoodanyway: aniconthatlookslikearectanglewith adog’searthatdenotes
documents(seeFigure1 for an abstractexample).The documenttype may be
put inside the rectangle,eitherasplain text or asa pictogram.The contentsof
a diagrammaybedefinedin differentways:documenttypesrepresentinga par-
ticular UML diagramtypeor ModelElement arecompletelyspecifiedby this fact

1 The most importantpart of the UML is its metamodel.Whentalking aboutUML in detail,
referringto themetamodelis inevitable—like in this case:SubactivityState is a metaclass.In
orderto beveryclearaboutwhatI referto, metaclasseswill alwaysbeprintedin thefont used
here.



alone.Documentsrepresentingprogramsarespecifiedby theprogramminglan-
guagegrammar. Otherkindsof documenttypesmayor maynot bebespecified
explicitly, e.g.by aXML DTD, or plainnaturallanguage.Conceptually, I assume
thata documentrepresentsa Document, which is takento bea kind of Classifier,
e.g.suchasmaybeassociatedasthe type of anObjectFlowState (seeSection3.4
below). In orderto distinguishdiagramsusingthesesymbolsfrom ordinaryUML
activity diagrams,I call themworkflow diagrams.Notethat,syntactically, work-
flow diagramsarejust UML activity diagramswith specialPresentationElements
for SubactivityState andDocument. This kind of diagramsis foundfrequentlyin
theUP, whereit is usedinformally (but notproperlydefined).
Observe thatworkflow diagramsmaybepresentedin a coarseversion,whereall
SubactivityStates arepresentedby the UP’s twin cog wheel icon. Conceptually,
they mayberefinedby anarbitraryActivityGraph. If thisrefinementwereresolved
andspeltout explicitly, a graphlike in Figure1 (bottom)would arise.Observe
that,again,syntacticallythis is anactivity diagram.Similarly, thedocumenttypes
couldberefinedif thatweredesired(thisstepis omittedhere).
Observe also,thatthecoarseversionof workflow diagramsexhibit a closecorre-
spondence(nit quiteanisomorphism)to a Petri-netprocess.

3 Describingprocesspatterns

Processpatternscanbedescribedby a schemasimilar to thatknown from result
patterns.Theoveralldescriptiveschemefor processpatternsandtheterminology
aretaken from [11, p. 5f]. In the following subsectionsI will first describethe
overall schema,and thenthe modificationsresultingfrom transferringit to the
processdomain(see[3] for adiscussionof therequirementsof processvs. result
structurepatterns).

3.1 Overall description schema

The two best known books on design patterns[5,11] proposevery similar
schemasfor thedescriptionof designpatterns:thereareonly minor differences
in terminology. In orderto increasetheacceptanceof our approach,I adoptthis
approachasfar aspossible.SeeTable1 for a comparisonof theschemausedin
[5, 11] andhere.

Name First,eachpatternhasaname.For processpatterns,this is usuallyiden-
tical to thenameof thetaskthatis supportedby this pattern.

Classification As patterncatalogsmaygrow ratherlarge,theremustbea sys-
tematicway of retrieving them,which is facilitatedby this aspect.This
aspectis not presentin [5], andappearsaspart of the nameaspectin
[11]. SeeSection3.2below for details.

Intent A intuitiveaccountof therationaleof thepattern,its benefitsandappli-
cationarea.

Also known as Sometimes,thereis not auniquebestnameof a patterns,but a
numberof equallyadequatenames,which aregivenhere.

Moti vation A scenariothatillustratestheproblem,applicabilityconditionsand
purposeof thepattern.
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Fig.1. An activity diagramdescribinga workflow, coarse(top)andrefined(bottom).

Applicability Theprerequisitesfor applyingapattern,thecontext whereit may
be applied.In the scopeCapsule, this may be specifiedby the required
Views andpossiblyconsistency conditionsestablished.includesprecon-
ditions

Process In designpatterns,thisaspectis called”structure”andcontainsaOMT
classdiagram.For a processpattern,theequivalentof ”structure” is the
process,thatis thecausalstructureof activities.SeeSection3.3below.

Participants In resultpatterns,thisaspectrefersto theclassesinvolved.In pro-
cesspatterns,theparticipantsarethedocumentsandresources(including
people)thatplaya role in thepattern.SeeSection3.4below.



POSA[5] GOF[11] thispaper

Name PatternName Name
n.a. Classification Classification
Problem Intent Intent
Also known as Also known as Also known as

Example Motivation Motivation
Context Applicability Applicability
Structure Structure Process
DynamicAspects Collaborations n.a.
n.a. Participants Participants
Implications Consequences Consequences

Implementation Implementation Implementation
SampleSolution SampleCode SampleExecution

Applications Known Uses Known Uses
References RelatedPatterns RelatedPatterns

Table1. Comparisonof patternschemas.

ConsequencesDiscussionof the advantagesand disadvantagesof using the
pattern,e.g.somequality goalor otherendthat is achieved by this pat-
tern.

SampleExecution Theimplementationof a designpatternsis a program,that
is, an expressionof a programminglanguage.The implementationof a
processpatternis not a programfor somecomputer, but a procedurein
anorganization,involving people,tools,organizationalfacilitiesandan
arrayof personalandinterpersonaltechniques.SeeSection3.7below.

Implementation Discussionof implementation-specificproblems,i.e. prob-
lemsrelatedto therealizationof thepattern.As processpatternsarereal-
izedby organizations(seepreviousaspect),thisaspectrefersto problems
relatedto organizationalandtool problems.

Known Uses Applying a patternmay be easierwhenguidedby concreteex-
ampleswherethepatternhasbeenappliedto generalacclaim.

RelatedPatterns Relationshipsto otherpatterns,i.e.alternatives,companions,
or prerequisitesanddiscussionof differences.

This schemadoesnot containtheaspectCollaborations of [11] (called”Dynamic
Aspects”in [5]): it is usedto representthebehavior (anddynamicstructure)of
theStructure.This is alreadycateredfor by thenew aspectProcess,andmaybe
omitted.

3.2 Classificationaspect

Patternsalwaysexist only aspartof a language of patterns—thisis onedefining
criterion.Thesepatternlanguagesmaybecomeratherlarge,andsocatalogingand
retrieval becomeimportantpracticalproblems.Theseproblemshavebeenstudied



in thereusecommunity(seee.g.[21]). There,thetermsfacetteandsimpleclass
havebeencoinedfor thedimensionsof classification,andtheir respectivevalues.
Thereareseveral classificationschemesfor result patterns.2 Buschmannet al.
proposeto usetheabstractionlevel andtheproblemcategory ([5, p. 362ff]). The
Gang-of-fourproposeto usethe purposeand the scope(see[11, p. 9ff]). For
processpatterns,theseschemesobviously needadaptation,both concerningdo
not apply. In their stead,I have identifiedfour classificationfacettes:abstraction
level, phase,purposeandscope.I shall now explain the simpleclassesof these
facettes.

abstraction level In [5], thethreeabstractionlevelsof idioms,designpatterns,
and architecturalpatternsare distinguished.Analogously, processpat-
ternsmaybeclassifiedastechniques,processpatternsproper, anddevel-
opmentstyles.

phase Designpatternsareattributedto aproblemcategory. Theanalogfor pro-
cesspatternsis the developmentphase(in the classicalsense),that is,
specification,design,realization,andmaintenance.Othersarealsopos-
sible,of course.

purpose In [11], resultpatternsareclassifiedas”creational”, ”structural”, or
”behavioral”. For processes,thereareotherpurposes,suchastheadmin-
istration,theconstructionproper, andqualityassurance.

scope Finally, the designpatternsmay be distinguishedaccordingto whether
their scopeis an objector a class.Sincethis is a bias towardsobject-
orientedtechnologywhich is soundlyout of placein thecontext of pro-
cesses,thesesimpleclassesarereplacedby suchthatreferto theentities
occurringin traditionalprocesses,e.g.”architecturalstyle”, ”productline
architecture”,”reusablecomponent”,”implementationmodule”,or ”test
case”maybedistinguished.

Note that theseare exactly the classificationfacettesusedin [5, 11]. The sim-
ple classesgiven in eachfacettemay differ from project to project—theones
mentionedherearejust plausibledefaults.Also, thereis usuallynohardandfast
dividing line betweenthesimpleclassesof therespectivefacettes.Notethatgran-
ularity is notausefulclassificationcriterionfor afractalprocess.Thereis nohard
andfastdiscriminationbetweenthedifferentsimpleclassesof thesefacettes.

3.3 Processaspect

Many peopleseemto think thatthestructureaspect(i.e. anOMT classdiagram)
of a designresultpatternis thepattern.Processpatternsobviously do not have a
structurein thissense:they specifya(partof a)process.Consequently, thisaspect
hasbeenrenamedto ”process”,and it consistsof an UML workflow diagram
ratherthanastaticstructurediagram3.
Insteadof activity diagrams,any of the other UML dynamicnotationscould
be used.In fact, any other notationfor the descriptionof software processes,
for example,Petrinets,Rules,activity trees/transactiongraphs,or programming

2 Thepopularpatterns-booksdo not usetheterminologyknown from facette-classification,but
theideasareidentical.

3 In the UML, classdiagrams,objectdiagrams,andpackagediagramsareabstractedto static
structurediagrams.



language-likenotations.Noneof these,however, reachesthedegreeof acceptance
theUML has(andwill have for sometime to come).

3.4 Participants aspect

Therearetwo kindsof participantsof aprocesspattern,documentsandresources.
In theterminologyof theUP, resourcesrefersto toolsandmachinesaswell asto
people(”workers”, seeFigure1).
A documentis takento bea Classifier, e.g.suchasmaybeassociatedasthe type
of anObjectFlowState. Documentsmaybeeitherprerequisitesor deliverablesof
a processpattern,or both.They mayberepresentedgraphicallyby theclassical
symbol,arectanglewith adog’sear. This iconmaybeinscribedby thedocument
typein plain text or a pictogram.DocumenttypesrepresentinganUML diagram
type arespecifiedby this fact entirely already. Compounddocumenttypesare
definedby thestructuresof thedocumenttypesthey contain.Otherkindsof doc-
umenttypesmayor maynotbebespecifiedexplicitly.

lead role

other role

activity

input
document

[postcondition]
output

document

[precondition]

Fig.2. Schematicnotationof anactivity in thenotationalschemaof theUP, see[14,pp.25,145].

I usetheUP’sschemafor activities (seeFigure2) to representtheparticipantsof
a pattern.Notethatthetwin cogwheel-iconmapsto a SubactivityState, thatis, it
mayberefinedby a completeActivityGraph.

3.5 Applicability aspect

Apart from the traditional contentsof theseaspects(i.e. natural languagede-
scriptionsof theapplicabilityconditionsof usingapattern),in ourapproach,this
aspectsmayberefinedby formal preconditionson participants.This is particu-
larly relevantfor documents,of course,but mayalsobeappliedto resources.This
openstheroadto formalanalysisof softwareprocessesandautomaticenactment.
At this point, a little digressioninto theUML metamodelis calledfor. First ob-
serve that all notationalelementsof the UML correspondto a metaclass,i.e.



a statechartdiagramcorrespondsto a StateMachine, an activity diagramto an
ActivityGraph, an actionstatenodeto an ActionState, an objectflow nodeto an
ObjectFlowState andsoon. I have introducedDocument asa specialkind of Clas-
sifier, andthusit mayhavea StateMachine to describeits lifecycle. In thecontext
of ActivityGraph, anObjectFlowState hasa type, thatis, anassociationto a Classi-
fier suchasa ClassifierInState. This maybeusedto representthecurrentstateof
thedocument’s lifecycle.
Or, in otherwords(andendingthe digression),documentsandother resources
have lifecycles,anda particularstateof theselifecyclesmaybeusedto inscribe
document(or resource)icons in workflow diagrams.For instance,a document
maybe in states”checkedout”, ”tested”,or ”approved” andsoon.So,this state
my beusedasaspecificationof apreconditionof aresource.Also,any otherside
conditions(including timing constraints,or complex logical predicates)maybe
expressedusingOCL.

3.6 Consequencesaspect

All that hasbeensaidin the previous sectionappliesanalogouslyto the conse-
quencesaspect:thestateattachedto adocumentor otherresourceis apostcondi-
tion, ratherthena precondition.

3.7 SampleExecutionaspect

As I havesaidbefore,designresultpatternsarerealizedasprograms,andprocess
patternsarerealizedby peoplein organizations,equippedwith toolsandapplying
techniques.So,theprocesspatternanalogof samplecodeis a sampleexecution,
giving anexampleof how therespective processpatternmight berealizedby an
organization,thatis, who is responsiblefor what,which techniquesandtoolsare
appropriate,how partsof thework areto besynchronizedandintegrated,which
changeandversioncontrolsystemmaybeusedandsoon.
For example,an initial classmodelmay be generatedby conductingstructured
interviews with domainexperts,andthenextractingnounsandverbsfrom such
interviews to defineanalysislevel classesandmethods,respectively. For analysis
level integration testing,role playing with paperprototypes;for userinterface
designand validation, storyboardsare useful, and so on. On the designlevel,
techniqueslike walk-throughs,inspection,andautomaticconsistency checking
(cf. [25]) mightbeappropriate.

3.8 RelatedPatternsaspect

In designpatterns,this may only refer to other designresult patterns.Process
patterns,however, may refer to any kind of patterns,including result patterns,
otherprocesspatterns,andorganizationalpatterns(cf. [12,6]).

4 Usingprocesspatterns

In this sectionI shalldiscusshow processpatternsmaybeused.Supposethata
languageof patternswereavailablein theschemeoutlinedabove. Startingfrom



somepredefinedinitial state(that is, a setof documents),developersmay now
applyany of thosepatterns,whoseapplicabilityaspectis satisfied,thatis, all par-
ticipantsareavailablein therequiredstate,andall OCL constraintsaresatisfied.
Applying oneof thesepatternsresultsin themodificationof existingandcreation
of new documents,accordingto theschemaprovided in theparticipantsaspect.
That is, applyinga processpatternis, superficially, thecompositionof schemas
like in Figure2. Looking closer, the detailsof the activity andthe documents’
statehave to betakeninto account,too.
In averysimilarway, atraditionalprocessmaybere-constructedusingasuitable
languageof processpatterns.Here, the schemasof the participantsaspectare
mergedtogetherat theright document-nodes,seeFigure3. Someof thebenefits
of patternlanguagesfor processesmayberealizedevenhere,e.g.amorecompact
representation,usageof UML, andbettercontrol over whereto demandwhich
level of formality.

document
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activity

document

document

worker

document

document

document

worker

document
activity

activity

document

document

Fig.3. Individual patternsmy bemergedto form a developmentgraph.

Both activity and document-orientedprocessdescriptionsmy be achieved us-
ing processpatterns:to achieve anactivity-orientedstyleof processdescription,
the document-typesandstatesaresimply left abstract.To mimick a document-
orientedstyle,thedocumentsarefilled in with all necessarydetail,but theactiv-
itiesareleft coarse.
In a rigid developmentprocess,both of theseaspectswould be fully specified.
Only processpatternsprovidedwith theprocesscouldbeusedto createor modify
documents.In alooserdevelopmentprocess,thedeveloperwouldalsobeallowed
to createandmodify documentsin anadhocstyle.Lateron,theseactivitiesmight
againbecastinto theframework of theprocesspatternslanguage,shouldthis be
desired,asa form of commenting.



5 Conclusions

5.1 Summary

In thispaper, I havedefinedadescriptionschemefor processpatternsverysimilar
to theoneusedfor designresultpatterns.Within thisschemetheUML is usedto
describetheaspectsprocess,participants,applicability, andconsequences.
In a nutshell,processpatternsmaybeusedto describeprocessesat anarbitrary
level of precision.They arenow generallyunderstood,asis theUML. Thekind
of processpatternsI havepresentedherecaneasilyaccommodatetraditionaland
component-based(i.e. fractal)processmodels.In general,they offer averyflexi-
ble,yetpreciseandgenerallyunderstooddescriptionformalism.
Otherapproachesaremuchlesselaborated,and,by not usingtheUML, alsoof
smallerpracticaluse.

5.2 Futur ework

Our groupis currentlyworking on a CASE-systemto supportusageof process
patterns.In particular, catalogingandretrieval, enactment,andcheckingof satis-
factionof abstractdesign-guidelineswill besupportedin this tool. With this tool,
it will thenbepossibleto conductfield studiesof realisticsize.Sofar, I have use
the kinds of processpatternsproposedhereonly in the classroom,thoughwith
encouragingresults.In [25], I haveproposedaprocesslanguagefor architectural
modeling,but otherapplicationareas,includingthoseof classicalworkflows are
possible,but have not yetbeenexamined.
Oneotherimportantotherstrandof ourwork is thedefinitionof a formalseman-
tics for UML ActivityGraphs.Thiswill benecessaryto enactandformally analyze
workflow graphs.As of writing this, thereis nogenerallyagreeduponsemantics
available.However, thereis a plethoraof moreor lesscompleteformal seman-
tics for UML StateMachines,andActivityGraph is amuchsimplifiedcaseof these.
Recentadvancesin this area(cf. [4, 2]) andour own work shouldamountto a
satisfyingformalsemanticsprettysoonnow. Suchanalysismethodswouldapply
aswell to processpatternsasto traditionalprocessdescriptions.

References

1. ThomasAll weyer and PeterLoos. ProcessOrientationin UML through
Integration of Event-Driven ProcessChains. In Pierre-AlainMuller and
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