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Abstract. Organizationaland humanissuesare often crucial to the successfulise of
technologyin organizationsEnterprisenodelsghatmakethesdssuesxplicit canassist
in analyzingssuesfinding solutions andin evaluatingalternaties.This paperoutlines
thei* modellingframavork, in which organizationsandwork processearemodelled
in termsof dependengcrelationshipamongstrateic actors.
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1 Introduction

It is generallyacknavledgedthat careful attentionto organizationaissuesis crucial
to the succes®f enterpriseinformation systems.The most sophisticatedechnology
becomedrrelevantor even harmfulif it doesnot not meethumanneedsWork context
andorganizationatoncernsareincreasinglymportantasinformationtechnologyis no
longerusedonly to automatehighly structuredyepetitive tasks but is offering support
to practicallyall facetsof work actvitiesin enterprisesoday

Systemdesignerdave beenableto dealwith technicalcompleity with the help
of systematianethodsandmodels.Techniquesuchasfunctionaldecompositiorand
input-outpu analysisreducecomple systemsnto manageablsubsystemsOrganiza-
tional issues however, often defy treatmentby thesecorventional,systems-oriented
techniqueskor example,framevorks andtechnologiedor enterprisaéntegration(e.g.,
[7]) holdspromisefor achieving highly efficient andflexibile operationspvercoming
barriersarising from the historical “islands of technology”. Yet thesetechnological
adwancescould be ineffectualin the face of organizationaland humanbarrierssuch
asthoseamongprofessionge.g.,engineeringzersusmarketing) betweerworkersand
managemenpr betweenfrustratedcustomersandthe disinterestedront-line worker.
Technicakystemshouldbeviewedasingredientsandenablersn overall solutionghat
addresf©iumanorganizationatoncernsaswell asenterpriseobjecties.

Organizationaissuesare hardto dealwith usingcorventionalsystemgechniques
becausef the needto addresghe fundamentallydifferentnatureof humanand so-
cial relationships Of course theseissueshave beenand are beingwidely studiedin



mary well-establishedlisciplinessuchaspsychologysociologyandmanagemenihe
challengehowever, is to casttheseissuesinto a form which canbe analyzedandrea-
sonedaboutduring systemsanalysisanddesign.Systemdssuessuchasfunctionality,
performancecosts reliability, etc.,will needto be consideredt the sametime andin
interactionwith organizationalssuessuchashumancooperatiorand conflict, power
andpolitics, rewardsystemsindividualdifferencesndculture aswell aswith business
stratgies.

As with thedesignof complex technicalsystemsappropriatanodellingtechniques
canbeinvaluablen supportingheanalysisanddesigrtasks.To dealwith organizational
issueswe needmodellingtechniqueghat can expressthe richnessof human,social,
organizationalelationships.

The 2* framavork hasbeendevelopedfor modelling organizationsand to help
reasonaboutchangesn relationshipsamongstrateic actors[9]. It adoptsan agent-
orientedperspectie, which is receving increasingattentionin a numberof research
areasincludinginformationsystemsequirementsngineerig[12]. In 2*, organizations
are viewed as consistingof social actorswho have freedomof action, but depend
on eachotherfor goalsto be achieved, tasksto be performed,and resourcedo be
furnished.Theframeavork includesa Stratgic Dependeng model—for describinghe
networkof relationshipamongactors anda Stratgjic Rationalemodel—for describing
and supportingthe reasoningthat eachactor has aboutits relationshipswith other
actors.Theserelationshipsarestratgic in the sensehateachpartyis concernedvith
opportunitiesandvulnerabilitiesandseekgo protector furtherits interestsThemodels
areformally representedh the conceptuamodellinglanguagelelos[5].

The framevork asbeendescribedn detail elsavhere[9, 10] andin the context
of several applicationdomains jncluding businesprocesseengineeringl?, 14, 16|,
softwareprocessefl 3], andrequirementgngineering8, 11]. In this paperwe give an
overview of theframevork andillustrateits relevanceto enterprisentegration.

For example,an insurancecompan may wantto useenterprisentegration con-
ceptsandtechniquego link agentsappraisersandclaimsmanagerso asto improve
operationsAlthough onemay be ableto gain efficiency by automatingsomeexisting
processesgven greaterbenefitscould potentially be achiered by a morefundamental
rethinkingof businesgrocesseandrelationshipg3] while payingattentionto broader
organizationalissueg?2]. To do this oneneedgo understandhe motivations,intents,
andrationalesdehindthe processstepsandflow, the “whys” thatunderliethe “what”
Enterpriseactivities andflows canusuallybetracedto thewantsanddesiref various
actors,andhow thesearemetby otheractors.

Aninsuranceompaty wantsto keepitscustomerfiapyy sothatthey will contirueto
renav their policies.At the samdime, it wantsto minimizeclaimspayoutto claimants,
and for this reasonhires appraiserdo keeprepairsto the necessaryminimum. Car
ownerswantrepairdamagedo be assessethirly, andarelikely to getbody shopsto
giverepairestimateshatmaximizetheinsurancgayout.Whatinformationis collected
andusedby the claimsrepresentate (accidenfparticularswitnessstatementsandthe
appraisele.g.,photograph®f damagemultiple repairestimatesjeflectsthe stratgic
interestof thevariouspartiesIn devising aneffective enterpriseéntegrationsolution,it
is crucialto understandheinterplayof stratgic interestamongorganizationaplayers.



2 The Strategic Dependency Model

A Stratgic Dependeng modelis a graph,whereeachnoderepresentsn actor, and
eachlink betweentwo actorsindicatesthat oneactordependsn the otherfor some-
thing in orderthat the former may attain somegoal. We call the dependingactorthe
depender, andtheactorwhois dependediponthedependee Theobjectaroundwhich
thedependencrelationshipcentreds calledthedependum. By dependingon another
actorfor a dependuman actoris able to achieve goalsthatit is otherwiseunableto
achieve,or notaseasilyor aswell. At thesamdime, thedependebecomesulnerable.
If thedependedéailsto deliverthedependumthedependewouldbeadwerselyaffected
in its ability to achieve its goals.

For example,a carownercanhave his carrepairedby a body shop,evenif hedoes
not have the ability to do the repairshimself. However, heis vulnerableto the car not
beingrepaired.

Themodeldistinguisheamongour typesof dependenciesgoal-, task-, resource-
and softgoal-dependency — basedon the type of freedomthat is allowedin the rela-
tionship betweendependerand dependeeThreelevels of dependeng strengthsare
distinguishedbasedon the degreeof vulnerability. Actors may be differentiatednto
agentsrolesandpositions.
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Fig. 1. Stratgic Dependeng modelof traditionalautoinsurancgthe “as-is” arrangement)

Figurel shavsaStrategic Dependengmodelfor atraditionalautomobildnsurance
businesonfigurationThecarownerdepend®ntheinsurancecompaly to reimkurse
for the repairsfrom an accident(ClaimsRyout). For this, car owner paysinsurance
premiumin orderto have coverage(RepairsBeCeered).Theinsurance&ompaty wants
to offer goodserviceto thecustomein orderto keepthebusinesgCustomerBeHappy).
To maintainprofitability, the comparyy depend®n appraiserso appraisedamageso
thatonly the minimal necessaryepairsareappro/ed.



The car owner dependsn the claims appraiseffor a fair appraisalHowever, the
appraisecanbeexpectedo actin theinterestof theinsurance&eompany becausef his
dependencenthelatterfor continuedemploymentThecarowner, in turn, candepend
onthebodyshopto give anestimateghatmaximizeghe carowner’sinterestssincethe
bodyshopdepend®nthecarownerfor repeabusinessA detailedanalysisof strateic
dependenciewould suggestvhatrelationshipsone shouldfocuson whendeveloping
enterprisentegrationsolutions.
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Fig. 2. Stratgic Dependeng modelfor alternatve 1 — “Let theinsuranceagenthandleit”

Figure 2 shaws the Stratgic Dependeng graphfor a new businessconfiguration
(adaptedrom a scenariadescribedn [4] pp. 136-143).In this redesigntheinsurance
agentwill do all theinquiry andpayout,while theinsurancecompany will concentrate
on larger claimsthat have more significantimpacton profitability. The agentgetsto
cementhis relationshipwith the customerwhile the customeris morelikely to geta
fair hearingfrom theagentabouta fair payoutamount.This keepghe customehappy
whichis whattheinsurancecompary wants.

Shifting the claimshandlingresponsibilitiego the insuranceagentmeanshatthe
information needsof the insuranceagent(and hencethe enterpriseinformation re-
guirementsof the insurancecompan) are also radically altered.Basedon the new
configurationof stratgic dependenciegnecouldderive whatinformationneedgo be
sharedor sentamonginsuranceagentsandthe insurancecompaly, andhow accurate
andup-to-datethey needto be.

The Stratgic Dependeng modelencouragea deepemunderstandingf anorgani-
zationandits businesgrocesseby focusingonintentionaldependenciesmongactors,
beyond the usualunderstandindpasedon actvities andentity flows. It helpsidentify
whatis at stake for whom,andwhatimpactsarelikely if adependencfails.

Although a Stratgic Dependeng model provides hints aboutwhy a processis
structuredin a certainway, it doesnot sufficiently supportthe processof suggesting,
exploring,andevaluatingalternatve solutions Thatis therole of the Stratgic Rationale
model.



3 The Strategic Rationale M odel

A Stratgic Rationalesnodelis a graphwith four main typesof nodes— goal, task,
resource, and softgoal — andtwo maintypesof links — means-ends links andtask
decomposition links. A Stratgic Rationalegraphdescribeshereasoningehindeach
actorsrelationshipsith otheractors thusrevealingtheinternallinkagesthatconnect
externalstratgic dependencies.

A processs often depictedas a collection of actwities with entity flows among
them.For example a claimshandlingprocessvould includesuchactiities asverifying
theinsurancepolicy coverage collectingaccidentinformation,determiningwho is at
fault, appraisingdamagesandmakinganoffer to settle.
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Fig. 3. Stratgic Rationalemodelto supportreasoningaboutredesigningthe claims handling
process

In the Stratgic Rationalemodel,we arrangetheseinto a hierarchyof means-ends
relationshipandtaskdecompositiongFigure3). Whenaproceselementis expressed
asa goal, this meanghat theremight be differentpossiblewaysof accomplishingt.
A taskspecifiesoneparticularway of doingthings(of accomplishinga goal),in terms
of a decompositiorinto subtaskssubgoalsresourcesandsoftgoals.In seekingways
to redesigna businessprocessgoalsoffer potentialplacesto look for improvement.
An ambitiousredesigreffort needgo discorer andrethinkhigh-level goals— by asking
“why” questionstatherthanbecontentwith solutionsfor low-level goals.Highergoals



arediscoveredby asking“why” questionsOncesuficiently high-level goalshave been
identified, alternatves may be soughtby asking“how else” the goalscanbe accom-
plished.In introducingenterprisentegrationsolutions,designershouldbe carefulnot

to merelyautomate existing processednnovative systemssolutionsoften resultfrom

a more fundamentakethinking of businessgprocesse$3] and broaderorganizational
issued2].

In the autoinsuranceexampledescribedn [4], the reengineeringeamwantedto
considerradicalsolutions by identifyinga high-level goal:thatclaimsbesettled Unen-
cumberedy currentbusinesshinking abouthow this goalshouldbeaccomplishedhe
teamarrived at innovative proposalghat involve new stratgic businesselationships
with insuranceagentsaandbodyshops.

Eachalternatve may have differentimplicationsfor a numberof quality goals,
or “softgoals”, suchas CustomerBeHappyastProcessingand Profitable.A softgoal
is onewhich doesnot have a priori, clearcut criteria of satisfaction Although some
of thesecan be measuredand quantified,a qualitative approachcan be usedat the
stageof exploring the spaceof alternatves.Contributions to softgoalscanbe positive
or ngyative, andarejudgedto be adequat®r inadequateThetreatmenbf softgoalss
basednaframevork developedoy Chungfor dealingwith non-functionatequirements
in softwareengineering6].

By explicitly representingneans-endeelationshipsthe Stratgjic Rationalemodel
providesasystematiavayfor exploringthespaceof possibleredesignsGenericknowl-
edgein the form of methodsand rules can be usedto suggesinew solutionsandto
identify relatedgoals[14, 16] .

4 Modeling and Analyzing Organizational | ssues

The explicit modellingof stratgic relationshipsamongactorsoffers a systematiovay
for expressingand analyzingorganizationaissues Considera softwaredevelopment
organizationwhosemandateis to develop and deliver quality softwareon time and
on budget. While the operationsof the organizationcan be describedquite readily
in termsof actwities, entities,and input/outputflows, mary importantorganizational
issuescannotbe expressedn suchterms.Somequestionghat one might asksuchan
organizationrmayinclude:

— Isthesystenlikely to be deliveredon time andon budget?
— Are theneedof theenduserdikely to bemet?
— Istheprojectteamstructureconducie to high quality software?

Thesequestionsarehardto answermsingcornventionalenterprisenodels.

Figure 4 shows the stratgic relationshipsamongthe customerthe end-userthe
projectmanagerandthe generaimanagein a hypotheticakoftwareprojectorganiza-
tion. The generalmanagerdepend®n the projectmanagemnot to overrunthe project
budgetandschedule This dependengcis likely to succeedecausehe project man-
agercritically dependsn the generalmanagerfor recognitionof achiezements.The
customers dependenconthe projectmanagefor quick delivery of the systemis also
likely to succeedEventhoughthe projectmanagethasno directdependengc on the
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Fig. 4. Exampleof loop analysis

customerthereis anindirectdependencdueto the projectmanages dependencon
thegeneraimanagefor recognitionandthegeneraimanages dependenconthecus-
tomerfor paymentandfor goodrelations.Ontheotherhand theend-uses desirefor a
userfriendly andhigh performanceystemmaynotbemetif thereareno dependencies
from the projectmanageto the end-user

Onecouldcall thiskind of analysisloop analysis” to determinevhetherthereare
reciprocaldependencieamongactors,eitherdirect or indirect. A formal analysisof
the dependenc networkmay not in itself offer useful conclusionssincethe relative
weightsof thedependencieseedto betakeninto accountin theabsencef numerical
weights,aqualitatvereasonin@pproacttouldbeusedo supportsystematiceasoning
[6].

Figure 5 shavs someof the stratgic dependeng relationshipsnvolving design
engineersand quality assurancengineersn this hypotheticalorganization Here,we
distinguishamongagents, roles, andpositions. Agentsoccupy positionsandplay roles.
A positionusuallycoversanumberof roles.Actor is thegenericconcepbf whichagent,
role,andpositionarespecializations.

Agents are physically embodiedsocial actorsor systemssuchas Jackand Jill.
In this example, Jackis an instanceof the agentclassDesign Specialist.Jill is an
instanceof QA Specialist.Distinguishirg amongagents roles, and positionsallows
theenterprisamodellerto identify andexpressrelationship@amongthem.For example,
whena designspecialistis hired and placedinto the position of designengineerthe
former(theagent)hasanexpectationor desirethatthelatter (theposition)will provide
opportunitesto docreatve, state-of-the-adesign However, thereis alsoadependengc
from the Monitoring Progressrole of the project manageron the Design Engineer
positionnot to addfang featuregno “gold-plating”). Thesetwo dependenciearein
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conflict,suggestinghatoneor the othermayhave to give way, or thatsomenegotiated
resolutionmaybenecessary

In contrastthe QA specialists desireto upholdprofessionaQA standardss syn-
emistic with the QA manages dependenconthe QA engineetto assuremaintainable
software.Sothesetwo dependenciearelikely to be viable throughmutualreinforce-
ment.In theseexampleswe areanalyzingtheinteractionsamongdependencieasthey
converge on anodein thedependencgraph.

A softwaretool is being developedto supportz* modelling and reasoning.The
tool assistsheuserin assessintheviability of goalsanddependenciedy propagating
contributionsamonggoalsandotherintentonalelement$9]. Thepropagatioralgorithm
for softgoalsis basedon the qualitative reasoningframevork for dealingwith non-
functionalrequirementén softwareengineering1].

5 Conclusion

Thez* framavork for modellingstrat@ic actorrelationship®utlinedin thispaperoffers
awayfor explicitly modellingorganizationalssuesandfor analyzinghem.Thiskind of
modellingandanalysiscanbeof considerabléelpin identifying enterprisentegration
solutionsthat canaddresgshe needsof organizationghat have complex technicaland
humanorganizationakrvironments.

The modellingof stratgic actorrelationshipss complementaryo mary existing
enterprisamodellingtechniqueg?]. Efforts areunderway to relatethe 2* framework



to othermodels[10Q], andin particulat to agent-orientedpecificationanguagesand
processimulationlanguage$15, 17].
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