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1. Introduction

Few researchareashave receivedso much interestfrom the softwareengineering
communityduring the pastdecadeas the softwareproductionprocesgCurtis 92].
The main objectiveof this increasen interestis to improve softwareproductionin
terms of increased product quality, reduced costs and reduced time-to-market.

The SoftwareEngineeringcommunityseemgo agreethat a fruitful way to support
the software production processis through the application of process models
Extensive literatureon the issueis available,andfor a comprehensivéstate-of-the-
art”, see[Promoter94]. However,the SE communityis not the only onefocusingon
process technology as a means to improve work. This gapsents brief overview
of othercommunitiesdoing softwareprocesgechnologyrelatedresearchand points
out some main similarities and differences between the research areas.

2. Dimensionsfor Comparison of Research Areas

Thereare at leastthreedimensionghat can be usedfor comparisonof the various
research areas: Business domaitentandprocesslementsBy businessiomainis

meantthe main businessareaof the organizationghat are modeled.The business
domain greatly influencesthe requirementsto processtechnologyin each area.
Busnessareasnclude softwareproduction,manufacturingjnsuranceetc. By intent

is meantthe primary objectivesof applying procesdechnologyto a specificbusiness
domain.The purposeof processmodelingrangesfrom individual understandingf

the processto full enactment.Last, processmodeling within disparatebusiness
domains and with different intent requires focus on different aspects(process
element3, such as objectives, activities, artifacts, roles, actors, tools etc.

3. Some Research Areas Utilizing Process Technology
Presentatiorof eachrelevantresearchareais very brief due to the natureof this
paper.

3.1 Software Engineering (SE)

SoftwareEngineeringis “the establishmenand useof soundengineeringorinciples
in orderto obtaineconomicallysoftwarethatis reliableandworks efficiently on real



machines”[Naur 69]. The field of SoftwareProcesdModeling can be considereda
subdomain of Software Engineering.

Obviously,the businessiomainof SE is softwareproduction.The intent of applying
processtechnologyrangesfrom understandingand visualizationof the processto
partly automatedenactmentProcesselementsnclude activities, artifacts,roles,and
tools. Artifacts are usually not modeledin depth,i.e., thereis no datamodelingin
the traditional sense.

Both the actualproductionprocessandthe metaprocesss modeled.By metaprocess
is meantthe building and maintenancef a processanodelandits relatedactivities.
Handling the metaprocesss importantin SE, as the production processchanges
frequentlyandthe procesamodelsshouldevolvelikewise. To date,emphasison the
importance of the metaprocess is particular to SE.

3.2 Information Systems Engineering (I SE)

Information Systemg&ngineeringcanbe definedasapplicationof a setof systematic
engineeringapproacheo developinformation systemsAn informationsystemis a

system of computer components, software components, and human and

organiational componentghat are developedtrained and assembledo fulfill the

information processing requirements of a probl@walvberg 93]

The businessdomainis usually information services,like bankingand insurance.
The intent is understandinganalysisand communicationof domainknowledgein
orderto constructthe information system.Monitoring, measuringand enactmenbf
the processis not in focus. Processelements are as for SE, exceptthat ISE
traditionally has incorporatedmore of businessrules and humanactorsinto their
models than SE. ISE also models the artefacts in more detail (data modeling).

3.3 EnterpriseModeling (EM)

EnterpriseModelingis a termthathasemergediuring the pastfew years.Theterm
hasbeengiven variousdefinitions, but onethat seemgo be representativéor most
applications says that “Enterprise Modeling is the processof understandinga
complex social organizationby constructingmodels”’[Rumba93]. Hence,the main
focusseemdo be on modelingasa processand not on the modelasthe important
outcome.

EM is domainfree meaningthat it is not constrainedo any particular business
domain.Intentis mainly to gain understandin@ndto discussthe processProcess
elements include objectives, business rules, activities, artifacts and roles.

3.4 Business Process Reengineering (BPR)

BusinessProcessReengineeringis defined as “the fundamentalrethinking and
radcal redesignof businesgprocesse$o achievedramaticimprovementsn critical,
contemporarymeasuref performancesuch as cost, quality, service,and speed”
[Hammer93]. BPR is thus concernedwith completelyrethinking how a serviceis



provided or a product manufacturedirom scratch,without being constrainedby
current processes or organization.

As for EM, BPR is domainfree. Any kind of businesscan be reengineeredThe
intent of using processtechnologyis mainly understandingf the currentprocess,
and communicationand analysisof the future processProcesslementsare often
just activities and roles.

3.5 Organizational Design (OD)

Organizational Design is the study of organizationalperformanceusing process
modelsand computers.Given a businessproblem (e.g., “How will attendanceo
projectmeetingsinfluencethe productquality?”), a processmodel of a hypothetical
organization is built. The expected performance of this organization is then predicted
based on computer simulations on the model. OD makes extensive use of
organizationaltheoryin orderto build modelsthat resultin accuratepredictions.

Two major effortswithin this areaarethe Virtual DesignTeamprojectat University

of Stanford[Christ 93]and the Process Handbook je at MIT[Malone 92]

OD is, asBPR and EM, domainfree. The main intentsof building processmodels
are understandingand simulation. This requiresmore formal and detailedmodels
thanwithin e.g.,EM andBPR.Proces®lementsareactivities,artifacts,roles,actors
andtools. A notabledifferencefrom SE is the often detailedmodeling of human
actors,and their capabilities. The similarity to BPR is prominent, however, OD
seems to put much more emphasis on computer simulation than the others.

3.6 Workflow Management (WM)

Workflow can be defined as "the sequenceor stepsusedin businessprocesses"
[Marshak91]. Marshakalso requiresthat more than one personis involved in the

process,and that the workflow consistsof both sequentialand parallel steps.
Workflow Managemernis supporting and controlling the workflow.

An importantobjectivein Workflow Managements to automaticallyroute artifacts
(documents}hrough a network to actorshaving predefinedroles. The routing is
doneaccordingto a setof predefinedrules,andis often controlledby the stateof the
artifact (e.g.,the price). This approachrequiresa relatively stablebusinessprocess,
as the rules are not meant to be changed on the fly.

The businesglomainof WM is informationservicesasfor ISE. The intentof using
processtechnologywithin WM equalsthe onesfor SE, i.e., the full range from
understandingo automation Proces®lementsn focusarebusinessules,activities,
artifacts and roles. Business rules are particularly important for routing of artifacts.

3.7 Concurrent Engineering (CE)

The mostfrequentlyreferencedlefinition of ConcurrentEngineeringis providedin
[Winner 88]. “CE is a systematicapproachto the integratedconcurrentdesignof
productsand their related processesincluding manufacturingand support. This



approachis intendedto causethe developers,from the outset,to consider all
elements of the product life cycle from conceptionthrough disposal, including
quality, cost, schedule, and user requirements.”

The mainideaof CE is to be ableto run more activitiesin paralel with the aid of
information technologyand organizationalrestructuring.In addition, a life-cycle
perspectiveon the productis encouragedin orderto reducethe overall costs.Main
benefitsof a successfuimplementatiorof CE arereducedime-to-marketjmproved
product quality and increased productivity, leading to lower ¢Gsteer 92]

CE is in principle domain free. The intent is to focus on understanding,
commurcation, and analysisof the currentprocessn orderto developa new and
improved one. The main process elements are activities, roles, and artifacts.

3.8 Computer Integrated Manufacturing (CIM)

ComputerintegratedManufacturingis definedby [Rembold 93] as follows: “CIM
conveysthe conceptof a semi-or totally automatedactory in which all processes
leading to the manufacture of a product are integrated and controlled by computer.”

The businessiomainof CIM is manufacturingHowever,CIM focuseson processes
that facereplication risks as opposedo SE, that face designrisks [Bollinger 91].
The intent is simulation, planning, measurementand automation.Main process
elementsare activities, artifactsand tools. A notabledifferencebetweenCIM and
other disciplines is the lack of focus on human actors.

4. Concluding Remarks

Our brief comparisorof researchareasshowsthat all fields havemuchin common
with Software Engineering concerning application of process technologynfEims
and process elements overlap more or less, even if the business domains differ.

One main finding is that the disciplinesthat are mostfocusedin their business
domain (like SE and CIM) haveintentionsof using procesgechnologyto a further
degreethan the disciplines that are domain free. They may also benefit the most.

Another main finding is that all areasintend to supportapplicationsof process
technology that does not require formal models while only a few support
applications that do require formal models(SE, WM, CIM). Formal treatmentof
models may pose extra requirements, like model completeness and consistency.

SE may learn mogtom otherdisciplinesconcerninghow to developprocessnodels

that are intuitively understandabléor humanbeings(as focusedby EM), andin a

way that facilitate worker cooperationand motivation for organizationalchanges

(like required for BPR). SE may also use more of the organizational theory that is the
foundation of especially OD.

Particular to Software Engineering is the focus on metaproteés®bviousthatthis
shouldbe presentin otherareasaswell, asreflectionon the way procesgechnology
is applied is of utmost importance for improvement.
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