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Abstract

Thoughtheremaybemillions of professionalsworldwideactingasa designer, architect,or engineer
in thedesign,realisation,andimplementationof informationsystems,thereis not yet a well established
andclearlyidentifiedbodyof knowledgethatcanbesaidto definetheprofession.

In this article,we presenttheideaof developinganinformationsystemsengineeringbodyof knowl-
edge. Sucha body of knowledgecould play a pivotal role in the further professionalisationof our
discipline. Theapproachwe take is anorganicapproachin which we first aim to gathera library with
significantknowledge,demarcatingthefield, andthenmoveon to integratethis into aconsistentbodyof
knowledge.

We also realisethat this effort can not be donein isolation. This article shouldthereforealsobe
regardedasaninvitation for additionalparticipants.

1 Intr oduction

Eventhoughtheremaybemillions of professionalsworldwidewhoactasadesigner, architect,or engineer
in the design,realisation,and implementationof informationsystems,the field of informationsystems
engineeringhasnot yet reachedthe full statusof a recognisedprofession. With the term information
systemsengineeringweactuallyreferto all activitiesinvolvedin thedesign,realisationandimplementation
of informationsystems.This essentiallyrangesfrom the high level designof a portfolio of information
systems(aninformationarchitecture)to thedesignandrealisationof aspecificinformationsystem.

The Software EngineeringBody of Knowledge(SWEBOK) project [12] startedout from a similar
observationon thefield of softwareengineering.In [12] thefollowing motivationof theSWEBOKproject
is provided:

In otherengineeringdisciplines,theaccreditationof universitycurriculaandthelicensingand
certificationof practicingprofessionalsaretaken very seriously. Theseactivities areseenas
critical to theconstantupgradingof professionalsand,hence,theimprovementof thelevel of
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professionalpractice. Recognizinga corebody of knowledgeis pivotal to the development
andaccreditationof universitycurriculaandthelicensingandcertificationof professionals.

It is ourbelief thatthis motivationnot only appliesto softwareengineering,but equallywell appliesto the
field of informationsystemengineering.Thereasonbeingthatthefield of informationsystemsengineering
is a field that is still underdevelopment,and is slowly gainingthe appreciationit deservesasa distinct
discipline.

Two key differencesbetweeninformationsystemsengineeringandsoftwareengineeringare:
� Informationsystemsengineeringexclusively focuseson systemshandlinginformation,while soft-

wareengineeringhasa broaderfocusin thissense.
� Softwareengineeringfocuseson software,andassuch,limits itself to computerised(information)

systemsonly. Informationsystemsengineeringis thereforebroaderin the sensethat it is not only
focussedin computerisedsystems,but includesmanualaspectsof informationprocessingaswell.

For informationsystemsengineering,thebusiness,cultural,humanandorganisationalcontext is just
asimportantastheautomatedpartsof aninformationsystem.

Thelatterdifferencemakesit alsomuchharderto clearlydemarcatethe informationsystemsengineering
field in comparisonto softwareengineering.

Wefeelthatthedevelopmentof anexplicit andacceptedbodyof knowledgefor theinformationsystems
engineeringprofessionwould, for example:

� Allow Universitiesandtraininginstitutesto tunetheircurriculato awell definedbodyof knowledge
acceptedby bothindustryandacademia.

� Allow for theidentificationof distinctrolesin theinformationsystemengineeringprocessandrelated
formsof certification.

� Allow managersof informationsystemsengineeringprojectsto constituteprojectteamswith pro-
fessionalswhosharea commonterminologyandunderstandingof theprofession.

� Allow client organisationsto organisesecondopinionreviewsamongprovidersof informationsys-
temengineering.

� Allow for re-useof experiencesandmaterialsbetweenpractitioners,preventingthemfrom having to
re-inventthewheeloverandover.

In line with [12], we definethe body of knowledgefor information systemsengineeringto be an all-
inclusivetermthatdescribesthesumof knowledgewithin theprofessionof informationsystemsengineer-
ing.

Threeotherexamplesof, ICT related,bodiesof knowledgewith ensuingstandardisation,certification
andtrainingactivitiesare:

1. TheIT InfrastructureLibrary (ITIL) for IT infrastructuremanagement[7].

2. TheProjectManagementBodyof Knowledge(PMBOK) for projectmanagement[10].

3. TheInformationServicesProcurementLibrary (ISPL) for procurementof informationservices[13].

Wementiontheseexamplesto illustratetheimportanceof having suchabodyof knowledge.ITIL, at least
in theDutchcontext, hasevolvedinto a well-known standardwork on IT infrastructuremanagement.The
projectmanagementbody of knowledgemay not be that well-known in the ICT communities,however,
it appearsto be a well-acceptedstandardfor project managementcertification in the United Statesof
America. ISPL hasnot yet reachedthe samestatusas ITIL alreadyhas,althoughthe intention of the
EuropeanUnion (the main sponsorof the projectleadingto ISPL), is to make it into a standardbody of
knowledgefor procurementof informationservices.

In our opinion,having an”Information SystemsEngineeringBody of Knowledge(ISEBOK)”, would
addto thematurityof our profession.In this paperwe reporton a projectin progress,currentlyinvolving
OrdinaandtheUniversityof Nijmegen,thataimsto developaninitial andmodestform of sucha bodyof
knowledgein termsof a library.
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2 Towards an information systemsengineeringbody of knowledge

To developanISEBOK onefirst needsto demarcatethediscipline.In otherwords,sooneror laterwe will
have to identify clearly what is consideredto be part of the disciplineandwhat is part of neighbouring
disciplines.It will, however, beextremelyhardto demarcatethisemergingdisciplinebeforehand.It is well
known thatnonICT aspects,suchas:

� business,

� stakeholdermanagement,

� projectmanagement,

� procurement,

� humanresourcemanagement,

� changemanagement,

� . . .

needto be taken into accountwhenengineeringinformationsystems.In the presentstateof this field, it
will thereforebenearlyimpossibleto identify clearlywhatshouldbepartof thecoreandwhatshouldbe
partof its neighbouringfieldsof study.

2.1 A library-based approach

Given the unclearboundariesof the information systemsengineeringfield, we proposeto usea more
organicapproachto the developmentof an ISEBOK. Organicin the sensethat we will not put a strong
restrictionon thethematicalscopeof thecontentsof thebodyof knowledgebeforehand,but ratherlet the
scopeemergeempirically from the contentsasmoreis added.Addedto this comesthe fact thatmostof
theavailableknowledgeon informationsystemsengineeringis still in a case-basedform. In otherwords,
theknowledgeis verymuchtied to experiencesgleanedfrom specificcasesfrom industrialpractice.

Theonly deliberateandexplicit demarcation,therefore,lies in thegroupof professionalsresponsible
for providing the contents:thosepeoplewho considerthemselvesto be informationsystemsengineers.
Thebottomline, then,lies with thedefinitionof informationsystem, which, in line with [9], we take to be
thefollowing:

An informationsystemisasub-systemof anorganisationalsystem,comprisingthecommunication-
andinformation-orientedaspectsof theorganisationsystem.

It is alsonot our initial goalto developa fully integratedandcompletelyconsistentbodyof knowledge
for informationsystemsengineering.Ourfirst aimis amorehumbleone.Initially, we‘simply’ aimto com-
pile andstructurea library filled with a collectionof significant,andlooselycoupled,‘knowledgeitems’
consideredusefulto projectmembersof an informationsystemsengineeringproject. Theseknowledge-
itemswill consistof focusseddenotationsof knowledgepertainingto informationsystemsengineering.
More specifically, thelibrary will contain:

� Knowledgethatwill aidprojectactorsinvolvedin aninformationsystemsengineeringprojectin the
planningandexecutionof this project.

Examplesof thiskind of knowledge1 wouldbe:

– Projectstrategies.

– Casestudies(bothsuccessesandfailures)

– Descriptionsof methods,techniquesandtools.
1Someof theseitemsmayactuallyberegardedinformationratherthanknowledge.However, in thisarticleweshalluseknowledge

asacollective termfor any informationor knowledgethatis relevant to aninformationsystemsengineeringproject.
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– Referencemodelsandframeworks.

– Heuristicson theuseof projectstrategies,methods,techniques,etc.

– Heuristicsandguidelineswith regardsto designdecisions,theuseof referencemodels,archi-
tectureprinciples,etc.

Theknowledgeitself maybecommunicatedin differentforms.For example:

– Referencematerial.

– (Self-)studymaterial.

– Teachingmaterial.

� A classificationof theavailableknowledgein termsof somesuitablecharacterisationmechanism.

� Guidelinesto selectrelevant knowledgesourcesfrom the library, givena specificprojectsituation
andtaskathand.

The intendedaudienceof the library includesmanagers,architects,designers,engineers,etc. In thenext
section,wewill seehow we intendto dissectthisknowledgeinto focussedknowledgeitems.

Oncesucha looselycoupledlibrary of knowledgeitemshasbeengathered,weshouldbeableto better
demarcatethefield of informationsystemsengineeringandstartwith thedevelopmentof anintegratedand
consistentbodyof knowledge.

2.2 Purposeof the library

Even thoughthe library servesthe longerterm purposeasa baseto derive an informationsystemsengi-
neeringbodyof knowledge,the library will in its initial form alreadybeusefulto projectmembersof an
informationsystemsengineeringproject. Projectmembersshouldbe able to usethe library to find the
answerto suchquestionsas:

� Which activities, techniquesand tools aremost appropriategiven a specificprojectsituationand
task?

� What referencemodelsarerelevant in a situationwherethe businesshasselected”customerinti-
macy” [14] astheir strategic focus?

� Whatarerelevantdesignoptionsin a givensituation?

� Whatmaterialis availableto teachsomeonea giventechniqueor method?

2.3 Relatedwork

Somerelatedwork maybefoundin e.g.[2] and[9]. In [2], amodelcurriculumis describedfor undergradu-
atedegreeprogramsin informationsystemsand,assuch,alsocontainsadefinitionof abodyof knowledge
for informationsystemsengineering.The Framework for Information SystemsConcepts(FRISCO)as
reportedin [9] aimsto give the field of informationsystemsa conceptualunderpinningby introducinga
unifiedframeworkof concepts.Whatbothof theseapproacheslackis thepracticalsidein termsof concrete
work practices,techniquesandtoolsto beused,etc.

Anotherfield that is of relevanceis thefield of methodengineering[1, 6]. Theapproachtakenin this
field, however, tendsto dissectmethodsto the level of distinct conceptsandtheir relationships.For the
moment,we considerthis to befar too detailedfor our effort of gatheringandstructuringa representative
library of relevantknowledgeitems. However, thetheoriesprovidedby methodengineeringareusefulin
disectingmethodologicalknowledgeinto moreelementaryitems(seethenext section)andwill beof even
moreusewhendevelopinganactualconsistentbodyof methodologicalknowledgeoncewehavegathered
a significantcollectionof knowledgeitemsinto our library.
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3 Contentsof the library

Thecontentsof thelibrary will mainly beof a methodologicalnature.This makesit worthwhileto take a
closerlook at thestructureof amethod,asthemethodologicalknowledgeasit will bestoredasknowledge
itemsin thelibrary maybedissectedaccordingto thisstructure.

3.1 The structure of a method

In literatureon methodengineering,frameworks may be found that basicallyprovide an anatomyof a
method[3, 15]. For our purposesof building a library of methodologicalknowledgefor information
systemsengineering,we havemadeacombinationof thetwo frameworksasreportedin [3, 15].

Thishasled to thefollowing structureof amethod:

� An executionplan focuseson the what and when issuesof a method. It mainly dealswith the
managerialaspectsof informationsystemsengineeringandincludessuchaspectsashumanresource
management,quality andprogresscontrol, resourceplanning,contractmanagement,evaluationof
plans,etcetera(see[8] and[11]).

Typicalelementsin anexecutionplanare:

– Identificationof activities/stepsneeded.

– Actor typesandrelatedskills/disciplines.

– Deliverablespecificationsandassociatedplanning.

� The how andwhat with questionsof a methodarethe focusof the setof tools & techniquesto be
usedto producethedeliverablesasspecifiedin theexecutionplan.

Typical sub-componentsare:

– Notationspecification.

– Taskdescriptions.

– Designartefacts.

– Toolssupportingthedifferentnotationsandexecutionof tasks.

Thenotationspecificationbasicallydefinesanabstractlanguagein which to expressmodelsandis
usuallyprovidedasanabstractdescriptionof theunderlyingmodellingconceptstogetherwith their
interrelationshipsandproperties.It structuresthemodelswhich canbeusedin informationsystems
engineering,i.e. it providesanabstractlanguagein which to expressthemodels.

The taskdescriptionsstructurethe way in which an informationsystemis to be engineered.They
definethepossibletasks,includingsub-tasks,andorderingof tasks,to beperformedaspartof the
engineeringprocess.They furthermoreprovideguidelinesandsuggestions(heuristics)onhow these
tasksshouldbeperformed.

Designartefactsreferto ready-to-usedesignelements,suchasreferencemodels,templates,etc.

3.2 Specifyingmethodologicalknowledge

As the intention is to fill the library with methodologicalknowledge,this knowledgeneedsto be made
explicit. At themomentwewill mainlyrely onnaturallanguageto expressthisknowledge.Wedonot(yet)
have theambitionto modelthis knowledgein termsof someformal knowledgerepresentationlanguage.

Whenspecifyingmethodologicalknowledge,onemayactuallydo this at differentlevelsof concrete-
ness.For example,thefollowing heuristic:

If the complexity of the informationto be stored in an informationsystemis high, then it is
advisableto usea natural languagebasedapproach for informationmodelling.
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is of a higher level of abstractionthan the precisedescriptionof the tasksinvolved in doing a natural
languagebasedinformationanalysissuchasmaybefoundin e.g.[5]:

� Step1: Fromexamplesto elementaryfacts.

� Step2: Draw facttypes,andpopulate.

� Step3: Trim schema;notebasicderivations.

� ..

In our view, thereare two extremelevels of concretenessat which methodologicalknowledgemay be
described:

� Strategic

High-level, strategic heuristics,guidelines,architectureprinciples,etc. concerningthe execution
plan.For example:linearversusevolutionaryapproach,level of userparticipation.

� Operational

Specific,precisetaskdescriptions,meta-modelsof notations,etc.concerningtheoperationalsideof
theproject.For example:modellingsteps,completenessandquality checks.

We now have two axesalongwhich we couldroughlypositionmethodologicalknowledgein thelibrary:

1. themethodologicalaspectsit pertainsto,

2. theconcretenesslevel at which it is described.

Theseaxeshavebeendepictedin figure1. Notethatstrategic andoperationalareusedhereasperspectives
on theinformationsystemsengineeringprojectandnot on the(portfolio of) informationsystems.

Execution plan

(What & When)


Techniques & tools

�
(How & What with)


Strategic

�

Operational


Figure1: Two axesalongwhich to positionmethodologicalknowledge

4 Characterising methodologicalknowledge

A first way to characterizemethodologicalknowledgeis providedby thedifferentmethodologicalaspects
as discussedin the previous section. However, methodologicalknowledgemay be characterisedalong
otheraxesaswell. In this sectionwe discusssomeof thepossibleadditionalaxes. At presentwe arenot
yet certainwhich axesarethemostsuitableones.
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� Communicationstyle.

Whatis thecommunicationstyleusedin describingthemethodologicalknowledge?Someexamples
are:referencematerial,studymaterialandteachingmaterial.

� Languageused.

Thelanguageusedto expressthemethodologicalknowledge.Exampleswould be: Dutch,English,
American,German,Frisian,Gaelic,French,etc.

� Levelof abstraction.

What level of abstraction,with respectto the systemsunderconsideration,is the methodological
knowledgefocussedat? Examples,derivedfrom [4], would be: conceptuallevel, logical level and
physicallevel.

� Systemsscope.

What is the scopeof the methodologicalknowledgein termsof the system(s)considered?Some
exampleswouldbe: portfolio of systems,family of systems,specificsystemandspecificuse-case.

� Systemicfocus.

Whatsystemis themethodologicalknowledgefocussedat? Somepossiblesystemsare: organisa-
tionalsystem,informationsystem,computerisedinformationsystem,infrastructuralsystem.

� Systemicaspect.

In [16], Zachmanidentifiesa numberof differentaspectsof a system,basedon theinterrogativesof
theEnglishlanguage.This leadsto aspectssuchas:what,how, when,why andwhere.

5 Discussion

The aim of this paperwas to presentthe idea of developingan information systemsengineeringbody
of knowledge. We have discussedour motivations,our initial goalsin termsof a library, as well as a
preliminarystructurefor thelibrary.

As this project constitutesa collaborationbetweenOrdina and the University of Nijmegen, we are
currently in the processof gatheringinformation systemsengineeringknowledgewithin the context of
Ordina.However, we would like to stressthefact that this articleshouldalsoberegardedasaninvitation
for additionalparticipantsto join oureffort in gatheringandstructuringaninformationsystemsengineering
bodyof knowledge.An effort thatcanonly bedonein collaborationwith many colleaguesfrom industry
andacademia.
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