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Abstract

Thoughtheremaybemillions of professionalsvorldwide actingasa designerarchitect,or engineer
in the design realisationandimplementatiorof informationsystemsthereis notyetawell established
andclearlyidentifiedbody of knowledgethatcanbe saidto definethe profession.

In this article,we presentheideaof developinganinformationsystemsengineeringody of knowl-
edge. Sucha body of knowledge could play a pivotal role in the further professionalisatiorof our
discipline. The approachwe take is an organicapproachin which we first aim to gathera library with
significantknonvledge,demarcatinghefield, andthenmove on to integratethisinto a consistenbody of
knowledge.

We alsorealisethat this effort can not be donein isolation. This article shouldthereforealso be
regardedasaninvitation for additionalparticipants.

1 Intr oduction

Eventhoughtheremaybe millions of professionalsvorldwidewho actasadesignerarchitect,or engineer
in the design,realisation,and implementationof information systemsthe field of information systems
engineeringhasnot yet reachedthe full statusof a recognisedprofession. With the term information
systemgngineeringve actuallyreferto all actiitiesinvolvedin thedesign realisatiorandimplementation
of information systems.This essentiallyrangesfrom the high level designof a portfolio of information
systemganinformationarchitecturejo thedesignandrealisationof a specificinformationsystem.
The Software EngineeringBody of Knowledge (SWEBOK) project[12] startedout from a similar

obsenationonthefield of softwareengineeringln [12] thefollowing motivationof the SWEBOK project
is provided:

In otherengineeringlisciplinestheaccreditatiorof universitycurriculaandthelicensingand
certificationof practicingprofessionals@retaken very seriously Theseactvities areseenas
critical to the constanupgradingof professionalsind,hence theimprovementof thelevel of
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professionapractice. Recognizinga core body of knowledgeis pivotal to the development
andaccreditatiorof universitycurriculaandthelicensingandcertificationof professionals.

It is our belief thatthis motivationnot only appliesto softwareengineeringbut equallywell appliesto the
field of informationsystemengineeringThereasorbeingthatthefield of informationsystemsngineering
is a field thatis still underdevelopment,andis slowly gainingthe appreciationt deseresasa distinct
discipline.
Two key differencedetweerinformationsystemsengineeringandsoftwareengineeringare:
¢ Informationsystemsengineeringexclusively focuseson systemshandlinginformation, while soft-
wareengineerindhasa broaderfocusin this sense.

¢ Softwareengineeringocuseson software,andassuch,limits itself to computerisedinformation)
systemsonly. Information systemsengineerings thereforebroaderin the sensehatit is not only
focussedn computerisedystemsbut includesmanualaspect®f informationprocessingiswell.
For informationsystemsengineeringthebusinesscultural,humanandorganisationatontext is just
asimportantasthe automategartsof aninformationsystem.

The latter differencemakesit alsomuchharderto clearly demarcatehe informationsystemsengineering

field in comparisorto softwareengineering.
Wefeelthatthedevelopmenbf anexplicit andacceptedodyof knowledgefor theinformationsystems
engineeringprofessionwould, for example:

¢ Allow Universitiesandtraininginstitutesto tunetheir curriculato awell definedbody of knowledge
acceptedy bothindustryandacademia.

¢ Allow for theidentificationof distinctrolesin theinformationsystemengineeringprocesandrelated
formsof certification.

¢ Allow manager®f informationsystemsengineeringprojectsto constituteprojectteamswith pro-
fessionalsvho sharea commonterminologyandunderstandingf the profession.

¢ Allow client organisationgo organisesecondopinion reviews amongprovidersof informationsys-
temengineering.

¢ Allow for re-useof experiencemndmaterialshetweerpractitionerspreventingthemfrom having to
re-inventthe wheeloverandover.

In line with [12], we definethe body of knowledgefor information systemsengineeringto be an all-
inclusive termthatdescribeshe sumof knowledgewithin the professiorof informationsystemsngineer
ing.

Threeotherexamplesof, ICT related bodiesof knowledgewith ensuingstandardisatiorgertification
andtrainingactiities are:

1. ThelT Infrastructure_ibrary (ITIL) for IT infrastructuremanagemeri].
2. TheProjectManagemenBody of Knowledge(PMBOK) for projectmanagemerftLQ].
3. ThelnformationServicesProcurementibrary (ISPL) for procuremenbf informationserviceq13].

We mentiontheseexamplegto illustratetheimportanceof having suchabody of knowledge.ITIL, atleast
in the Dutch context, hasevolvedinto a well-known standardvork on IT infrastructuremanagementThe
projectmanagemenibody of knowledgemay not be that well-known in the ICT communities however,
it appearsto be a well-acceptedstandardfor project managementertificationin the United Statesof
America. ISPL hasnot yet reachedthe samestatusasITIL alreadyhas, althoughthe intention of the
EuropearJnion (the main sponsorof the projectleadingto ISPL), is to make it into a standardoody of
knowledgefor procuremenbof informationservices.

In our opinion, having an”Information System<£EngineeringBody of Knowledge(ISEBOK)”, would
addto the maturity of our profession.In this paperwe reporton a projectin progresscurrentlyinvolving
Ordinaandthe University of Nijmegen,thataimsto developaninitial andmodestorm of sucha body of
knowledgein termsof alibrary.



2 Towards an information systemsengineeringbody of knowledge

To developanISEBOK onefirst needdo demarcatehe discipline.In otherwords,sooneror laterwe will
have to identify clearly whatis consideredo be part of the disciplineandwhat is part of neighbouring
disciplines.It will, however, beextremelyhardto demarcate¢his emegingdisciplinebeforehandlt is well
known thatnonICT aspectssuchas:

e husiness,

staleholdemanagement,

projectmanagement,

procurement,

humanresourcananagement,
e changemanagement,

needto betakeninto accountwhenengineeringnformationsystems.In the presentstateof this field, it
will thereforebe nearlyimpossibleto identify clearly whatshouldbe partof the coreandwhatshouldbe
partof its neighbouringields of study

2.1 A library-based approach

Given the unclearboundariesof the information systemsengineeringfield, we proposeto usea more
organicapproacho the developmentof an ISEBOK. Organicin the sensethat we will not put a strong
restrictionon the thematicalscopeof the contentsof the body of knowledgebeforehandbut ratherlet the
scopeemege empirically from the contentsasmoreis added.Addedto this comesthe fact that most of
the availableknowledgeon informationsystemsengineerings still in a case-basetbrm. In otherwords,
theknowledgeis very muchtied to experiencegleanedrom specificcasedrom industrialpractice.

The only deliberateandexplicit demarcationtherefore lies in the groupof professionalsesponsible
for providing the contents:thosepeoplewho considerthemselesto be information systemsengineers.
Thebottomline, then,lies with thedefinition of informationsystemwhich, in line with [9], we take to be
thefollowing:

An informationsystenis asub-systenof anorganisationasystemcomprisinghecommunication-
andinformation-orientedspect®f the organisatiorsystem.

It is alsonotourinitial goalto developafully integratedandcompletelyconsistenbody of knowledge
for informationsystemsengineeringQOurfirstaimis amorehumbleone. Initially, we ‘simply’ aimto com-
pile andstructurea library filled with a collectionof significant,andloosely coupled,’knowledgeitems’
consideredusefulto projectmembersof aninformation systemsengineeringoroject. Theseknowledge-
itemswill consistof focusseddenotationof knowledgepertainingto information systemsengineering.
More specifically thelibrary will contain:

e Knowledgethatwill aid projectactorsinvolvedin aninformationsystemsengineeringrojectin the
planningandexecutionof this project.
Examplesof thiskind of knowledgée would be:

— Projectstratayies.
— Casestudieg(bothsuccesseandfailures)
— Descriptionsof methodstechniquesndtools.

1Someof thesdtemsmayactuallyberegardednformationratherthanknowledge.However, in this articlewe shalluseknovledge
asacollectve termfor ary informationor knowledgethatis relevantto aninformationsystemsengineeringroject.



— Referencenodelsandframeaworks.
— Heuristicsonthe useof projectstratgyies,methodstechniquesetc.

— Heuristicsandguidelineswith regardsto designdecisionsthe useof referencenodels,archi-
tectureprinciples,etc.

Theknowledgeitself maybecommunicatedn differentforms. For example:

— Referencematerial.
— (Self-)studymaterial.
— Teachingmaterial.

¢ A classificatiorof the availableknowledgein termsof somesuitablecharacterisatiomechanism.

e Guidelinesto selectrelevantknowledgesourcesfrom the library, givena specificprojectsituation
andtaskathand.

The intendedaudienceof the library includesmanagersarchitectsdesignersengineersetc. In the next
sectionwewill seehow we intendto dissecthis knowledgeinto focussedknowledgeitems.

Oncesuchalooselycoupledibrary of knowledgeitemshasbeengatheredye shouldbeableto better
demarcat¢hefield of informationsystemsngineeringndstartwith the developmenbof anintegratedand
consistenbody of knowledge.

2.2 Purposeof the library

Eventhoughthelibrary senesthe longerterm purposeasa baseto derive an information systemsengi-
neeringbody of knowledge the library will in its initial form alreadybe usefulto projectmembersof an
information systemsengineeringproject. Projectmembersshouldbe ableto usethe library to find the
answetto suchquestionsas:

e Which actiities, techniquesandtools are most appropriategiven a specific project situationand
task?

o Whatreferencemodelsarerelevantin a situationwherethe businesshasselected’customerinti-
magy” [14] astheir stratgjic focus?

e Whatarerelevantdesignoptionsin a givensituation?

e Whatmaterialis availableto teachsomeone giventechniqueor method?

2.3 Relatedwork

Somerelatedwork maybefoundin e.g.[2] and[9]. In [2], amodelcurriculumis describedor undegradu-
atedegreeprogramsn informationsystemsand,assuch,alsocontainsa definitionof abodyof knowledge
for information systemsengineering. The Framevork for Information SystemsConcepts(FRISCO)as
reportedin [9] aimsto give thefield of information systemsa conceptualinderpinningoy introducinga
unifiedframework of conceptsWhatbothof theseapproachekackis thepracticalsidein termsof concrete
work practicestechniquesndtoolsto be used etc.

Anotherfield thatis of relevanceis thefield of methodengineerind1, 6]. Theapproachakenin this
field, however, tendsto dissectmethodsto the level of distinct conceptsandtheir relationships.For the
moment,we considerthis to befar too detailedfor our effort of gatheringandstructuringa representatie
library of relevantknowledgeitems. However, the theoriesprovided by methodengineeringareusefulin
disectingmethodologicaknowledgeinto moreelementarytems(seethe next section)andwill beof even
moreusewhendevelopinganactualconsistenbody of methodologicaknowledgeoncewe have gathered
a significantcollectionof knowledgeitemsinto our library.



3 Contentsof the library

The contentsof thelibrary will mainly be of a methodologicahature. This makesit worthwhile to take a
closerlook atthestructureof amethod,asthe methodologicaknowledgeasit will bestoredasknowledge
itemsin thelibrary maybedissectediccordingto this structure.

3.1 The structure of a method

In literature on methodengineering framewvorks may be found that basicallyprovide an anatomyof a
method([3, 15]. For our purposesof building a library of methodologicaknowledgefor information
systemsengineeringwe have madea combinationof thetwo framewvorksasreportedn [3, 15].

This hasled to thefollowing structureof amethod:

e An executionplan focuseson the what and whenissuesof a method. It mainly dealswith the
manageriahspect®f informationsystemsngineeringandincludessuchaspectashumanresource
managementyuality and progresscontrol, resourceplanning,contractmanagementevaluationof
plans,etcetergsee[8] and[11]).

Typical elementsn anexecutionplanare:

— ldentificationof actiities/stepseeded.
— Actor typesandrelatedskills/disciplines.
— Deliverablespecificationandassociateglanning.
e The howandwhatwith questionsof a methodarethe focusof the setof tools & techniquesto be
usedto producethedeliverablesasspecifiedn the executionplan.
Typical sub-componentare:

— Notationspecification.

— Taskdescriptions.

— Designartefacts.

— Toolssupportingthe differentnotationsandexecutionof tasks.

The notationspecificatiorbasicallydefinesan abstraclanguagen which to expressmodelsandis
usuallyprovidedasanabstractescriptionof the underlyingmodellingconceptsogethemwith their
interrelationshipgndpropertieslt structureshe modelswhich canbe usedin informationsystems
engineeringi.e. it providesanabstractanguagen which to expressthe models.

The task descriptionsstructurethe way in which aninformationsystemis to be engineered.They

definethe possibletasks,including sub-tasksandorderingof tasks,to be performedaspart of the
engineeringrocessThey furthermoreprovide guidelinesandsuggestiongheuristics)on how these
tasksshouldbe performed.

Designartefactsreferto ready-to-us@esignelementssuchasreferencanodels templatesetc.

3.2 Specifyingmethodologicalknowledge

As theintentionis to fill the library with methodologicaknowledge,this knowledgeneedsto be made
explicit. At themomentwewill mainlyrely onnaturallanguageo expresghisknowledge.We donot(yet)
have theambitionto modelthis knowledgein termsof someformal knowledgerepresentatiofanguage.

Whenspecifyingmethodologicaknowledge,onemay actuallydo this at differentlevels of concrete-
ness.For example,thefollowing heuristic:

If the compleity of the informationto be stored in an informationsystemis high, thenit is
advisableto usea natural language basedapproach for informationmodelling



is of a higherlevel of abstractionthan the precisedescriptionof the tasksinvolved in doing a natural
languagéasednformationanalysissuchasmaybefoundin e.qg.[5]:

e Stepl: Fromexamplegto elementaryacts.
e Step2: Draw facttypes,andpopulate.
e Step3: Trim schemanotebasicderivations.

In our view, thereare two extremelevels of concretenesat which methodologicaknowledge may be
described:

e Stratgic

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

e Operational

Specific,precisetaskdescriptionsmeta-model®f notationsgtc. concerninghe operationakideof
theproject. For example:modellingsteps completenesandquality checks.

We now have two axesalongwhich we couldroughly positionmethodologicaknowledgein thelibrary:
1. themethodologicahspectst pertaingo,
2. theconcreteneskevel atwhichit is described.

Theseaxeshave beendepictedn figure 1. Notethatstrategic andoperationalareusedhereasperspecties
ontheinformationsystemsengineeringrojectandnot on the (portfolio of) informationsystems

Execution plan Techniques & tools
(What & When)  (How & What with)

Strategic
A

\
Operational

Figurel: Two axesalongwhichto positionmethodologicaknowledge

4 Characterising methodologicalknowledge

A first way to characterizenethodologicaknowledgeis providedby the differentmethodologicabspects
asdiscussedn the previous section. However, methodologicaknowledge may be characterisedlong
otheraxesaswell. In this sectionwe discusssomeof the possibleadditionalaxes. At presentve arenot
yetcertainwhich axesarethe mostsuitableones.



¢ Communicatiorstyle

Whatis thecommunicatiorstyle usedin describinghe methodologicaknowledge?Someexamples
are:referencanaterial,studymaterialandteachingmaterial.

e Languajeused

Thelanguageausedto expressthe methodologicaknowledge. Examplesvould be: Dutch, English,
American,German Frisian,Gaelic,French etc.

e Levelof abstaction

What level of abstractionwith respectto the systemsunderconsiderationjs the methodological
knowledgefocussedat? Examplesderived from [4], would be: conceptualevel, logical level and
physicallevel.

e Systemscope

Whatis the scopeof the methodologicaknowledgein termsof the system(s)onsidered?Some
exampleswould be: portfolio of systemsfamily of systemsspecificsystemandspecificuse-case.

e Systemidocus

What systemis the methodologicaknowledgefocussedat? Somepossiblesystemsare: organisa-
tional systemjnformationsystemcomputerisednformationsystemjnfrastructuralsystem.

e Systemi@aspect

In [16], Zachmaridentifiesa numberof differentaspect®f a systempasedon the interrogatvesof
the EnglishlanguageThis leadsto aspectsuchas:what, how, when,why andwhere.

5 Discussion

The aim of this paperwasto presentthe idea of developing an information systemsengineeringoody
of knowledge. We have discussedur motivations,our initial goalsin termsof a library, aswell asa
preliminarystructurefor thelibrary.

As this project constitutesa collaborationbetweenOrdina and the University of Nijmegen, we are
currentlyin the processof gatheringinformation systemsengineeringknowledgewithin the context of
Ordina. However, we would lik e to stresghefactthatthis article shouldalsobe regardedasaninvitation
for additionalparticipantdo join oureffort in gatheringandstructuringaninformationsystemsngineering
body of knowledge. An effort thatcanonly be donein collaborationwith mary colleaguesrom industry
andacademia.
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