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..feci quod potuli, faciant meliora potentes..

We are like dwarfs sitting on the shoulders of giants. We see more,
and things that are more distant, than they did, not because our sight
Is superior or because we are taller than they, but because they raise
us up, and by their great stature add to ours.

Johnof Salisbury



ABSTRACT

Evidence of the interest im&erprise architecture (EA) is seen in the number of enterprise architecture
frameworks (EAF) in existence. An EAF is responsible for thessan of an EAand therefore acts

as a container for the terminology of EA. The lack of acceptance of terms and defindgigried with

the phenomenon of the large number of EARdicate a silo type understanding of what EAnkich

leads to a lack of clarity in éhconceptual foundationsf EA. By following a design science research
(DSR) approacha conceptual artefact (an enterprise architectonic (EAtYe@mtedo address the lack

of clarity in theconceptual foundationsf EA thinking and practice. The EAtrses as a conceptual
device to represent the fundamental understanding of EA in terms of concepts and their relationships.
The content of the EAt is derivdidom applying a structured interpretation method (SIM) to three
prominent EAFs (The Open Group Aidtture Framework, the Department of Defense Architecture
Framework and th@achman Framework or Ent er pri se Ar chiateendEAur e) .
understanding that consisif anEA claim:

EAis similar in intent to the enterprise as a worldviewoighe world.
It is supported byis EA propositions:

1 Proposition 1EA® anderlyingtheoretical knowledgis in a presuppositional state

9 Proposition 2EA is a description of the structure of the systems of an enterprise.

1 Proposition 3EA representshe enterprise in timeriented architectures such as ansaso-
beand hasbeenarchitecture.

1 Proposition 4:EA translates the values/strategy of the enterprise into operational systems
appropriate to the information society.

1 Proposition 5:EA providesa means to manage decisions abbet IT/IS management and
implementatiorin the enterprise

1 Proposition 6EA captures a representation of the enterprise in the form of a model or set of
models

The $x EA propositions are analysed through the lens ofletgier's equipment analysis produce a
set of architectonic elements. These elements are arranged in the EAt to create a conceptual device to
support the fundamental understanding of EA.

Key words: Enterprise architecture, design science research, hermeneutics, Heidegger, artifact,
Zachman Framework, TOGAF, DoDAF, Enterprise architecture framework, architectonics,
foundational knowledge, enterprise architectonic, interpretation method
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PREFACE

Two papers were published as a result of the reseasstribedn this thesis. The first paper discussed

the development of the Structured Interpretation Method (SIM) in detail. The SIM was demonstrated
by applying it to a comparisobetweenpractitioner and researcher enterprise architecture (EA)
definitions The réerence to the paper is as follows:

MENTZ, J., KOTZE, P. & VAN DER MERWE, A. 2012. A comparison of practitioner and researcher
definitions of enterprise architecture using an interpretation metAoldances in Enterprise
Information Systems II: Proceedingbthe Fifth International Conference on Research and Practical
Issues of Enterprise Information Systems (CONFENIS 2011), Aalborg, Denmark, Octdige206 1.
CRC Press.

The second paper discussed the application of the Séstailishingan understaridg of EA. The SIM

was used to analyse two enterprise architecture frameworks namely the Zachman Framework and
TOGAF Version9.1. The result of the EA understanding discussedeis¢gicongbaper consisted of an

EA claim supported by seven EA propositi@nsl was a precursor to the results discussed in Chapter

4. The EA understanding as reported in Chapter 4 (seetibr8.5and Table 4.11) represents a
refinement by reducing the seven EA propositions to six. The reference to the research paper is as
follows:

MENTZ, J. C., KOTZE, P. & VAN DER MERWE, A. Propositions that Desctiteelntended Meaning

of Enterprise Architecture. Proceedings of the Southern African Institute for Computer Scientist and
Information Technologists Annual Conference 2014 on SAICSIT 2014 Empowered by Technology,
2014. ACM, 304.
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1.1 INTRODUCTION

This thesis reports on tlievelopmenand demonstration of an Enterprise Architectonic (EAt). The
primary aim of the EAts to promote clarity in the fundamental understanding of the EA conicept
terms of concepts and their relationshipbe EAtis a conceptual artefactesigned to contaian
understandingf the fundamental meaning of the EA concept. Eeunderstandings achieved by

the application of a structured interpretation method (StMhe key documents of three prominent
enterprise architecture frameworks (EAF). Given the extensive use of information systems (IS) in
modern businesghe examination of the meaning of EA, in this thesis, is executed from an information
systems researgierspective.

Enterprise architectureds ( EA) (Boocharas ¢tal.u281@) descr i
theZachman Frameworlor Enterprise ArchitectureZachman FramewojKZachman, 1987; Sowa &
Zachman, 1992; Zachman, 1996he development of tools, frameworks and methigted in reports
generated by technology research companies such as Gartner Ré€¥éitsoh & Short, 2010)
indicates that EA, as an industry, operates on a global scale. In pr&&idée positioned between
business strategy and information technology (R9ss et al., 2006)vhere itbears theesponsibity

to align the implementation of technologyndthe strategy of the busine@Shorafas, 2001)Such a
castingof EA in the role of aligning IT and the busingseeates interest in the value of B the IT
practitioner and academic researchiéce (Kappelman et al., 2008)n the context ofesearchnterest

in EA, Schdenherf2009)repors an absence of standardised terminology among researchers as well as
practitionersand calls foma commonEA terminology.More recently Simon etal. (2013b)reiteraes

the lack of a universally accepted EA definition and terminology.

The background to the research problem is discussselctionl.2, followed by he description and
motivated statement of theain research problein sectionl.3. Theresearch questiorae stated in
sectionl.4. The research rationale, seognd delineatioarestated irsectionsl.5and1.6, respectively

The researchpproachs summagedin sectionl.7, followed by a discussion on reaech contributions
in sectionl.8. The organgation of the thesis shownin section1.9. The chapter concludeis section

1.10

1.2 BACKGROUND TO THE RESEARCH PROBLEM

Banerjee (20103ummarsed a popular debatmthe topic of the death &A, by claiming thatéEA is

deadis apropodgtion that was widely acceptdry EA practitionersAllega (2010)in turn, emphassed

that Gartnerds 2010 ent er (Buriors& Allega, 2010)ridieatetl @ar e hy p
increase irbusiness interest iIBA. The blog postingthatapr k ed t he debate was bas:s
clarification (Zachman, 2009apf the statement thadenterprise architecture is relatde In his

clarification Zachman expressed dissatisfaction with the arbitrary use and ownership, by practitioners,

1 The response from Zachman was made to correct a misquotation by Roger Sessions on the issue.
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of theEA term by exclaimingthat"this is what is kling enterprise architectuteZachman furthermore
argued that EA is absolyte the sense that its meanirggiot open to arbitrary interpretation.

The pronouncement of the demise of EWght be prematuravhen the activities of defining EAre
consideredThe Open GroupThe Open Group, 2011ahd Gartner Resear¢Gartner, 2011are two
examples gection2.3.2.) of organgations initiatingformal efforts toestablishan EA definition. An
informal EA definition effortwas also initiatedn the LinkedIn (LinkedIn Corporation, 201430ocial
network sitg(section2.3.2.3. In theworld of acadenma, researchers such Bsinkova (2009)Buckl et
al. (2010) Lapalme (2012)Kotzé et al. (202), Mentz et al. (2012andKorhonen and Poutanen (2013)
havepublished results that relate to the effort of finding the meaning ob&®i¢n2.3.1).

Theefficacyof theseefforts to createraEA definitionis affected by the number of people involved in
the process. Gartner demonstsafieapkin, 2006; Lapia et al., 2008) for example, thah clear EA
definition can be reached in a relatively short period of tiseet{on2.3.2.), whereas cases of multiple
participants such asor example The Open Groupshow the opposite state of affaise¢tion2.3.2.3.
Each of theEA definitioninitiatives generated amderstandig of EA that is specific to each group.
Eac h gr oup 6 s, fithernobre, freprasentddcalised understanding of EAN the case of the
LinkedIn challengegection2.3.2.3, for example, the EA definition is a synthesis of all the proposals
from the participantsvho participatedn the challenge.

The search for an EA definition is worthwhileut a definition (even if universally accepted) in itself
does notepresenthe complete set of terms neededapturethe meaning of EA. According 8hah
and Kourdi (2007)an EAF provides theset of common terminology in the developmeraoEA. The
EAF serves as a communication neb{Schekkerman, 2006 he imporance of an EAF tohe EA
researcher is emphasisedSiynon et al. (2013bjvho list EAFs amongthree ley EAresearch streams
T the other two beinthe design and operations of EA management, and EA conceptianaahelling
Numerous EAB are available to thesearcher angractitioner tasked with starting an EA practice
(section 2.4.1). Schekkerman (20063tates that the practitioner can either adapt an existing EAF
according to the needs of the enterpri@ecompletely invent a new EAIEiimatainen et b (2007)
report trat the worldwide trendamonggovernmentss to develop new EAE for their national EA
initiatives. In the South African contexthe Governmen®Vide Enterprise Architecture (GWEA)
framework(Needham, 2010} a case in poinf he issue of set#ing or adapting EAB to facilitate the
development oEA is a nontrivial problem and of ongoing concern to EA researclaard practitioners
(Cameron & McMillan, 2013)

The pliablenature of an EAFand the reasation aspec{Namkyu et al., 2009pf the EAEAF
relationslip, suggest that a locaéd EA definition finds its way into the EAF. Each initiative to describe
enterprise architectureor to synthese various descriptionsleads to a situation where the
understanding of enterprise architecture is local to the group that initiated the definition activity. This
localised understanding leads to a knowledge silo that potentially inhibits an acaderdiamenrork
discussionand creates practitioner challenges for Hfitamework migrations in business. In other



words themultitude of EAFS means gariationin the understanding of EA. What is unclaad implicit
in EA and EAFresearch and practicis the underlying foundaihal meaning oEA. The area that is
therefore underesearchedy theacademicommunityspecifically, is the foundations of EA in terms
of its conceptual meaning

1.3 RESEARCH PROBLEM

According toBernard (19414defining a concept is a process that simplifies, formulates and brings
precisionto thedescription osomehing. A definition fulfils the formal function of scientific analysis
and serves as a tool to communicate and preserve know(@dgeasheff, 1947) Definitions,
furthermore, answer the question of what somethingnd provide a answer that is concise, precise
andallows for clear communication.

The multitude of EAE and their proposed definitigres well as the diversity in the wording of EA
definitions demand a measure of interpretation on the part of an interested pmactiiioresearcher
(section2.3). Thepressur®n the interpreteo find an EA definitionleads to the occurrence of multiple
interpretations, which in turn could lead to differences in the understanding of the meahing@Eose

of EA. The differencesin the interpretation of EApay inhibit agreement, among those interested in
EA, on a universatonceptualinderstanding of EA.

Toformulatethe research problem and related research questisnt)esis takessthestarting poing
thephenomenon of the implicit fundamentaincepts of EA as described iection 1.2 What follows

is a discussion on thmckground of the research problienterms of a) the science of asking questions
and b) the conceptual understandifidgeA.

1.3.1 TheNature of OWhat | s6 Questions

The formulation of questions serves the purpose of inquiring into the meaning or nature of the
phenomenominder examination. As such question exhibits an intent embedded in the question itself
(Bérci & Griffith, 2005) that in turn suggests the direction for a possible ansiterclassification
schemeproposed byillon (1984)identifieswhat isquestions as of theibstance/definitiotype, where

the three aspects pature, namingndmeaningof athingunderexplorationis examined. For example,
given that the entity under examination is caledhen the nature d? is explored by askingvhat
makes P be P?he naming of P is asked whether P names RPand finally, in terms ofP 6nseaning

the questionwhat does P mean® asked. All of these questions are subsumed under the broader
category of exploring the substance or definition of P by inquiringwvhst P is In philosophical terms

the aspectdiscussed aboveharactese the beingof a thing, andre described byacdonald (2005)
astheontologicalstudy ofathing. Ontologyis rooted in the philosophical domain of metaphysics.

1.3.2 What Enterprise Architecture Is

Approaching the question afhat is EAfrom the background of the discussion so far, an ontologically
oriented research question can be derived. The applicatitve fshmework for scientific questioning
4



(Dillon, 1984)to the questin of thebeingof EA, results in an expression that reads as follows: in order
to answerwhat enterprise architecture ,ist must be explored in terms of its natumehét makes
enterprise architecture, be enterprise architectyreét® name qoes the ternenterprise architecture
name enterprise architecturgand, finally, its meaningwhat does enterprise architecture mean?
The assumptions under EAidahkind offhindg thabiapassubstanbesofmsemei s
sort or b) something that can be defin&gctionl.3.2.1lexplores EA as something that is defined as a
concepirather tharasa substance.

1.3.2.1 The Nature of Enterprise Architecture

The nature of a thing speaks of its qualities and attrib{@eswther, 1989)and is expressed as
descriptions in théorm of statements. The LinkedIn definitiose¢tion2.3.2.3, for example, describes
EA as a kind of thing thagénablesthe enterprise t@lo somethingi for exampé, to reake the
ent er pri s e 6 ssection3i2d suppor@ thisdeaby aalling EA a process thanslates
vision into changeand includes irits scopepeople, processes, information and technoligpkin,
2006) Da n k o v a @ssctiothe3fl)j on thd other handuggests thdEA represents, describes,
defines and synchrosds various aspects of the enterprié@ankova, 2009) The Open Group
ArchitectureFramework (TOGAF)(section 2.3.2.9 describes architecture asdascription of the
structural organgation of the enterpris¢ The Open Group, 2009@nd proposes the Architecture
Development Method (ADM}The Open Group, 2009hs a means to creata EA The nature oEA
can therefore be described asype of thing that is amctivity thatenables represents, describes,
defines and synchraggisaspects of the enterprise.

The active nature of E# focusedon the creation foartefacts such amodels, processesdtools as
suggested by the LinkedIn definitiose€tion 2.3.2.3. TOGAF is more explicit in stating that the
objectsof architecture consist of a repository of documentation that results from the execution of the
ADM (The Open Group, 2009bfEA, thereforejs not the kind of thing that holds substance like a
physical objectbut, by way of activitiescreate artefacts such as models, descriptions and documents.

1.3.2.2 The Term 'Enterprise Architecture’

Definitions in themselves are insufficient to explore whether the term in question (EA) adequately
describes th&undations of theoncept that it defines (EA). Thasfficulty ariseswhentheunderlying
conceptual foundations &A areassumedor takenas implicit) during the process of defining EA as

a term Thevalueof the EA definitionis thereforeuncertain in that a clear answer cannot be given

the question of whathe meaning of the term E&. At face value the two words enterpriseand
architecturesuggest that the established understanding of each word (for exaropleecture as used

in software engineering, computer science and the built environment) plays a part in the definition of
the EA termFurthermorethetermarchitectureshouldhave a universal meaning across its domains of
usage so that the EA term can simply be understaodhe light of anenterprisethat relates to

t



architecture If this was the casé¢hen the issuef defining the term EA should be more easily settled.
The discussion isection 1.2though points towards a diversity rather than a unity.

1.3.2.3 The Meaning of Enterprise Architecture

Each definition of EAwhen considered separatedxhibits a specific meamig of EA (section2.3). In

the case of the LinkedIn definitiagffort (section2.3.2.3, the meaning oEA is that itenables the
enterprise to achieve various aspects of being an enterf@iseth, 2010b) For Gatner (section

2.3.2.2, EA is avisionto-change translation procegtapkin, 2006; Lapkin et al., 2008f OGAF

(section 2.3.2.3 emphasises the creation of safghitectures talescribe the orgasation of the
element®f an enterprise. SimilaryD a n k o seetidng.3.] definition indicates the meaning BA

asrepresenting, describing, defining and synchsong various aspects of the enterprid@ankova,
2009) All of these definitionsin combinationstrongly suggest th&A is anactivity, with its focus on
thestructure and behaviour of the enterprise

The issue of meaning, however, is problematicce meaning itself depends on an interpretation of
what is under consideration. Such an interpretation in turn depends on the viewpoint and conceptual
foundations bthe interpreter. Thefforts todefine the meaningf EA (section2.3) do notexplicitly
stateeither the viewpoint or conceptual foundasai the interpreterThe lack of clarityin defining

EA has a direct impact on the universal acceptance of a shatestanding of the conceptual meaning

of EA.

1.3.2.4 DiscussionSummary

The discussion so faoald create the impression that the definitions of EA in themselvés titte
contribution to the knowledge of EA as a research field. The reality, though, is that EA is individually
understood by the group or orgsation engaged in its definition. €hresults of each definition
initiative represent a local understandimgthe creators of the definitipandare captured iran EAF
associated with that group. That the question of definisectipn2.3) is still raisedis evidence of an

active interest in refining the understanding of those interested in making use of EA. What is lacking in
the definitions is a clearly stated basis on which EA must sfaedntinue to enjoy such active research
interest.

The lack ofauniversally agreetheoretical basis makes it difficult for practitioners and researchers to
engage in inteframework discussions, since the understanding of EA is treated as belonging to the
EAF enlisted for EA work. For exampl# an organgation ains to make use of TOGAHhe Open
Group, 2009bjor its EA development, then thasis ofunderstanding EAs The Open Group.df the

same eterprise wants to change its EA to another framework at a lateristagexample by using
Gartnerdés consultants, then i t, buhatsawdclhangsim theverg o t
understanding of EA.
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What the preceding examination shows is that the theoretical and philosophical &agigsofot
explicit in the definitions proposed. €mbsence of an explicit foundatiorakes a crosBamework
discussion hard to folloyor even begin. Furthermqré Adimplicit foundationreates the problem
of EAF selectiongection2.5.]). Stating the case in another wiymeans thathe history of EAshows
thatthe exploration and explanation of EA definitiomanifest asa localised understanding by the
creators of definitions and frameworks. The aspect that remains unexplorefbisidtetionameaning
of EA i1 the problem being that theniversalunderstading of EA in terms of its foundationss
assumegdand not yet explored in a scientific manres illustratedrigure1.1.

—\

[7p]

C

S
S n
el a]| e
) S S
= b} =
— | 2 Q c =
< | /) e jel [
= © = =

L I = )
< || O < g 2
SH HSEH & R_H %

— < |
= o
o o <

—/

Implicit Conceptual Foundation

Figure 1.1: The Research Problem: Implicit Conceptual Foundation

The vertical blocks in théigure represent different understandings of B84 reflected either by an
effort at definition or as encapsulated by an EAF. Each of these understaofdiftysests or stands
on aconceptual foundatiothat serves to unite aspects of the understanding of EA.cbheptual
foundationis assumeddueto the fact that the thing that binds the various understastbiggther is
the term EA itself. Aconceptual grounthat is leftimplicit is open to assumptiowhich leads to the
phenomenon of a localised (that iilsside the communityrepresented by wertical rectangle in the
figure) understanding of whdA is. The problemtherefore, thais addressedh this researchis the
lack of clarity on the conceptual foundationf EA thinking and practiceThe research problem is
formally expressed as foll@awv

The implicit conceptual foundatiof enterprise architecture thinking and practice
leads to a lack of universal agreement on EA terms and definitions



1.4 THE RESEARCH QUESTION AND OBJECTIVES

The absence ofraexplicitly describedheoretical and conceptuddundationfor EA, enableghe
formulation of a research question that explores the meaning of EA as whét miotsonly as a
conceptual terprbut also inanontological sense. The framework for scientific inquiry as develbped
Dillon (1984) serves as a point of departure for this formal formulation. As indicatsgttionl.3.1,

the intentof thewhat isquestion is to understdnwhat EA is in terms of itsature nameandmeaning

These aspects will guide the process of creating a primary research questwerable by resolving

a set of sulguestions. The temptation of simply wording the questiorwhat is enterprise
architecture? is tempered by the reality of the scope of such an endeavour. What is more, such a
wording from the perspective of doctoral researbblds little interestsince it has already been
answeredsection2.3). A formal refinement and understanding of a research question on the academic
level of doctoral researcls needed. To facilitate this refinemetwto elements are requiredamelyi

1 A plainly stated set of goals for the research as a whole
1 An approach to the formulation of research questions.

1.4.1 The Goals of the Research

The analyses igection1.3.2.4concluded that the theoretical basis for making claims about what EA

is, remainsgmplicit in the EA debate on definitions and ternhs order tochange from an implicit EA
conceptuafoundation to an explicit EAonceptuafoundation the theoretidaunderpinnings of EA

have to beexplored to uncover itfoundational conceptuddasis. The result of such an exploration
provides an understanding of EA that contribsite the process of synthesising the meaningAfAn

EAF realizes the EA and therefopresents a source of data for the exploration of the meaning of EA.
And architectonic on the other hand provides a conceptual structuring mechanism to organize the
fundamental EA concepts and their realtionships.

The goals of the research as it reldtethe research problemrethereforethreefold:

1. Describe the theoretical backgroundesk research in terms dA definition efforts and the
difficulties with EAF selection.

2. Determine the meaning of EA by interpreting tleg kvorks of three promineBAFs.
Construct an enterprise architecto(fitAt) to structure the core concepts of HA terms of
fundamental conceptsia theirrelationships

In order b achieve these goatbe researchpproachgectionl.7) focuses attention on thequiry into
theunderstandingf EA. The quest for understanding the conceAfalls within the social domajn
as it takes into account that the EA conceptpsogluct of human thought and action. In partictlae
enterpriseas it is founded in the world of business a unique human expression of@ueration
towards a shared goal. Likewjsechitectureas a product of human creativitg regarded as paof



the sciences of the artifici@&imon, 1996) Due to the social nature of these giansd the focus on
meaninga qualitative approach to the research is t§kemzin & Lincoln, 2005)

1.4.2 The Formulation of the Research Question

Mantzoukas (2008¥efines the characteristics and elements of a “feethed qualitative research

guestion in terms ofontent, coherence and structuiiéhe content of a qualitativesearchguestion

reveals the researcler ar ea of interest. The egthersdrdnn ds co
theoretical and philosophical underpinnings. Finalfye structure of a qualitative research question

conveys information about the topic, participants, context, timing and method of the study. Following

these guidelineghe research question foretthesids developedn Tablel.1:

Table 1.1: Characteristics of a Qualitative Research Question

Characteristics of a qualitative Aspect of research problem
research question
Content (area of interest) Conceptuameaning of EA
Coherence (theoretical and Ontologicalunderstanding anphenomenological interpretation
philosophical underpinnings)
Structure topic Construction of an architectonic
participants EA authors and EAF texts
context The enterprise
timing n/a
method Interpretation

The research questipaccording taCormack and Benton (200@an be in the form of a declarative or

an interrogative statement. The interrogative format of a research question identifies a knowledge gap
in the field of studywhile the declarative format defines the purpose of the study. In the istefest
scientific clarity the purpose of this study is indicated by the declarative stateméoitows:

The purpose of this research is to explore the meaning of enterprise anaigitbgt
using the results of a structured interpretation method (SIM) to construct an enterprise
architectonic (EAt) to orgasé the foundational understanding of enterprise
architecture in terms of concepts and relationships.

The interrogative format of ih statement shows the knowledge galiressed in this thesisnd is
worded as follows:

In what way can architectonics contribute to a foundational understanding of
enterprise architecture?

1.4.3 The Research bjectives

In order to guide the executian the researchprocessa set of research objectives is established to
indicate how each of the three research g@atgtion1.4.]) ismet The objectives of this researserve

to focus the activities of theesearchexecution and as suchare associated with the main research
guestion



1 Research Objective Describe the theoretical background of EA researclierms of EA
definition efforts as well as issues in EAF selection.

1 Research Objective Determine the meaning of EA by interpreting the key works of three
prominent EAFs.

1 Research Objective 8rganse the concepts derived from the interpreted meawirgA, in
an EAt.

These research objectives aehieved byreaching aset of subobjectivesassociated with each
objective Research Objective 1 is the first step in the research praseisdescribes the theoretical
backgroundor the studyasawhgla n d ac hi e wfrsd goalimamely to previdesadheoretical
background to EA. Theubobjectivesassociated with Research Objective 1 are as follows:

9 Describethe historical development of EA
9 Discuss thattemptghathave been made to cligrithe EA concept
9 Identify the three prominent EAFdted in the academic literature.

Thedata sources utided to achieve Research Objective 1theefollowing

Peer reviewed conference and journal papers on EA andheFy
Reports on EAF comparisatudies.

Peer reviewed conference and journal literature review on EA.
EAF official literature such as manuals and guides.

= =4 -4 A A

Reports on attempts to define EA.

The research method utilised to reach Research Objective 1 is a review of the literature, ireported
Chapter 2.

ResearchObjective 2 aims todetermine an understanding BA as proposed by the authors of three
prominent EAFs. This objective addresses the second goal of the &émekis achieved by employing
hermeneutics in the design of a structuiaterpretation methodSIM), to get access tona
understanding of EAThesub-objectivesassociated with Research Objectare as follows:

1 Design and implement an interpretatioethodto establistan understanding of EA
1 Record theesults of applyingn interpretation method to three prominent EAFs

Thedata sources utded to achieve Research Objective 2agdollows

1 Hermeneutic theory literature.
1 Primary literature of three prominent EAFs.
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The research method employed to achieve Research Objéttiy based on th®esign Science
ResearcliDSR)modeldescribed by aishnaviand Kuechler (2013Y he results of Research Objective
2 arereported in Chapter 4.

Research Objective 3 addresses the third goal of the thetisit it organses the EA understanding
whichis the result of the application of the SIM in terms of concepts and their relation&iégsib
objectivesassociated with Research Objective 3 are as follows:

1 Describe the meaning afchitectonicsanddiscuss its role in thetructuing of the concetual
understading of EA.

1 Derive the core concepts of EM sucha way that the conceptxan be arranged in an
architectonic.

1 Describethe context of the modern enterprisaldtsrelaionshipto IT/IS and complexity
Thedata sources utded to achieve &search Objective 3 aas follows

T Hei de gquipmebtanalysiss described in Being and Tirtteeidegger, 2000)

9 Literature sources thatstiuss and explain architectonic theasy a knowledge structuring
concept.

9 Literature that discussthe nature of the enterpriga terms of the role of IT/IS in enterprise
complexity.

The research method employed to achieve Research Objectiveb&sed on th®esign Science
ResearcliDSR)modeldescribed byaishnavi and Kuechler (2013Jjhe results of Research Objective
3 arereported in Chapter 5.

1.5 RESEARCH RATIONALE

As was pointed out in the background to this chgjseation1.2), universal agreement on the meaning
of EA has not been achievetdhe evidence contained in various attemptEAtdefinition, and the
commercial interest EA enjoysupport the claim thaA enjoys attention from both practitioners and
researchersThe knowledge gap liga the conceptual levelvhere tie abundance of EAFHproduce a
number of definitions that describe potentially unrelated concepts. In a, §%ss whatever its
practitioners say it is. This conceptually relative situation is indicatiedaxk of a universally agreed
on theoretical foundation. Likewisthe doing ofEA work is at risk of the same conceptual relativism
which hinders its devepment as a discipline.

The conceptualelativism isovercomeby examining the understanding A as expressed by its key

authors. Theaspecto f agr eement among t hot BAefornasthe lasisad® unde
generaldescription of EA fundamenta&oncepts. Th set of fundamental concepts arrangadan
architectonic answers thehat iSEA questionand serves as iexplicit theoretical foundation. Where
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there is agreemeion what EA is, manifold definitionarewelcomed since they represent tivaried
perspectives of EA practitioners. The rationale for this researtheieforefo establish a theoretical
basis for EA by interpreting its main texts for an understanding of what it is. In other, thegdssearch
is an attempt to find the comgts that bind EA together on the fundamental level.

1.6 RESEARCH SCOPE AND DELINEATION

The scope of the research is determined by the way the main research purpose is fulfilled. The main
purpose of this research is to reach a foundational understandingasf&éoncept. The methods used

to achieve this purpose are on the conceptual,lbaeked by an interpretive philosophical foundation.

In order to ensure that the research is geted within a reasonable tinfimme the research design
must,of necessitybe well organized structuredand executed in a systematic way. The scope of the
research is therefore limited to the following aspects:

1 Aninterpretation of EA as proposed by thuthors of three prominent E&F he interpretation
is conducted by wayf@ SIM that is developed according td&R model The design of the
SIM incorporatesiermeneutics as a science of understanding.

i The EAFs used in this study are selected on the basis of their academic impatawedl as
their practical use by enterprise architects. The list includes the Zachman Enterprise
Architecture FrameworkZachman FramewojkZachman,1987; Sowa & Zachman, 1992;
Zachman, 2002)The Open Group Architecture Framew®&rsion 9.(TOGAF) (The Open
Group, 2011c) and the Department of Defence Architecture Framewsdeksion 2.02
(DoDAF) (DoD Chief Information Officer, 2009)Section 2.4.1describes the section process
of the three EAFs.

T An examimation of EA as a phenomenon in its own righih other wordsas it describes itself.
This excludes approaching EA from another disciplswech asfor example systems thinking
and enterprise engineering.

The main purpose of this research is to develop an EA thegprgrgansing the conceptual
understanding of EA fundamentéls an architectonic. The scope of this purpose is expressed as
follows:

1 Adopt the meaning of architectonias described ithefield of architecturgbuilt environment)
research.

T Apply Hei de ggkasiesévenimalsey of éqeipme(itieidegger, 2000jo the
results from the interpretation tife EAFs

In summarythe scopef the research is described as the design, implementation and demonatration
an EAt, to organse the understanding that results from a structured interpretation of the phenomenon
of EA as revealed by the descriptions of three prominent EAFs.

12



1.7 RESEARCH APPROACH

To facilitate the achievement of the research object{gestion1.4.3, a design science research
approacl{Figurel.2) is selected. The artificial nature®A (sectionl1.3.2.4 places particular emphasis

on its norphysical existence. This artificiality (in other words, made by human beings) of EA guides
the research approach in that it is appropriate to studgskarch object (EA) by making use of theories
and methods created for the study of artificial things. The kind of knowledge that results from these
theories and methods is characedi asknowing by makingVaishnavi & Kuechler, 2013)and is

rooted in the qualitative tradition of scientific research.

The qualitative research tradition indes interpretive research methods that are used to systematically
enga@ in the interpretation of tektased data sources. The task of qualitative methods in this
engagement is to identify the nature of data, the identification of data s@nddke mans to interpret

the data towards a meaningful result. The contribution of this research is to structure the interpretation
of the meaning of EA in an architectoyiic such a way as to be the starting point for further research

in the fundamental undersiding of EA.
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Problem
—

Y

Y

Knowledge

Contribution Step 2
Suggestion

~——

Y
. - ( )
Circumscription
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Development

Y

Circumscription .
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Y

Operational Principles
L and Design Theories Step 5:

Conclusion

Figure 1.2: Design Science Research Model

1.7.1 The Research Design

The researcHesignis based oasubtle realisparadigmandapplies thelesign science researddSR)
model described byaishnavi and Kudder (2013) (section3.3). The DSRmodelis applied in the
development of two key artefactsamely:
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1 A Structurednterpretation Method (SIMwhichprovides an interpreted understanding of EA
fundamental concepts the form ofanEA claim and aet of EA propositionsiable4.11).

1 An Enterprise Architectonic (EAthatis designed to reflect the fundamental understanding of
EA in terms of concepts and their relationshipgre5.11).

The research design is illustratedrigure1.3.

1.7.2 Data Sources

The data soursearedrawn from the workof authorswho are regarded as the founders and main
contributors to the body of knowledge BA. The main criteria for the selection @fithors on such a
list is dependent on the frequency, over time, of their work being cited in resaarafell as the
accessibility of their work to the academic community. The natuthexdata is textualin that the
original writings of the authorsnahe list will be analysed.

1.8 RESEARCH CONTRIBUTIONS

The results of the research contribute to the domain of EA researalell aghat ofIS research. The
research contributions are described in Chapter 6, but for introductory purposes will be ovkrviewe
here.

1.8.1 A Structured Interpretation Method (SIM)

Hermeneutics provides a way to understand written text (or text equivalent) by managing the
interpretation procesgBarrett et al.,, 2011)Hermeneutics has its origins in the interpretation of
difficult-to-understand religious textand has developeinto a science of understandifidemeterio,

2001) A key feature of this science is the hermeneutic circle, which is a way to describe the basic nature
of understanding any text. In making sense of g é&xth word must be understood for the text to make
sensebut the words onlhiave meaning in the context of the whole text. There is thus a movement from
words to the textand from the text to words. This movement in the hermeneutic circle is not a method
of understandingbut rather the essential feature of how humans intetpeeititten word as well as
phenomena in the world. Science provides formal methods that identify, gather and interpret data
associated with phenomena. By combining the principles of hermeneutics and the formality of a
scientific methogan interpretation method is formulated that is used to understand the phenomenon of
enterprise architecture.
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1.8.2 The Enterprise Architectonic (EAt)

An architectonic is described as a structure that csgausicientific knowledgélrhe American Heritage

Dictionary, 2009) Manchester (2003 escr i bes Lambertés work on ar
purposeful whole out of a mere inventory of concepts. During the historical developrightrofny

concepts have been proposadd taken into the body of knowledd@wever, after almost thirtyeyars

of activity, there is still no agreement on issues as basic and fundamental as definifioiss. E
representative of such an inventory of concepts with no defined relationship between them. The
execution of the interpretation method describeseiction 1.8.1will add to the understanding &fA,

but unless it is orgased in an architectonjchis knowledgetoo, will simply become part of the

inventory of concpts.

1.9 ORGANISATION OF THE THESIS

The rest of tethesis is laid out as follows:

1 Chapter I Background andintroduction:
This chapter provides the background to the reseaschvellasa description of the research
problem, the research questiamd reseah approach.

1 Chapter 2 The Problenwith Understandindenteiprise Architecture
This chapter provides the theoretical background to the thasis culminates in the
establishment of an awareness of the design problem addressed in this thesis.

1 Chapter 3 Reseach Design
The details of the research stratemye discussed inChapter3. The researchapproach is
gualitative indesign based on aubtle realisphilosophical paradigm. The research strategy
employs a design science researabdal describedby Vaishnavi and Kuechler (2013
design, implement and demonstrate two key artefaatamely a Structured Interpretation
Method (SIM and an Enterprise Architectonic (EAt).

9 Chapter 4i A Structured Interpretation Method (SIM):
This chapter idcusses the detail diedevelopment and evaluatiohthe SIM. The chapter is
structured according to the main phases of the design science research moblel.therst
problem and proposed solution are reviewed. Sdgoritie theory employed in the
dewelopmentof the SIMis discussedThirdly, theS | Mdegelopment is described in detail
Finally, the evaluation of the SIMsiexpressed in terms of an EA understanding. The EA
understanding consists of an EA claim supported by a set BAspropositions

1 Chapter 5 An Enterprise Architectonic (EAt):
This chapter discusses the detail ofdegelopment andemonstratiof the EAt. The chapter
is alsostructured according to the main phases of the design science researchTinedel.
problem and proposealsition arereviewed followed bya discussionfahe theoryemployed
in the development ofthe EAt The theoretical discussion emphses thecontext of EA in
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terms of therole of IT/IS in the complexity of the enterprisas well as an overview of
architectonic theory The developmentof the EAt is escribed in terms oHei degger 0s
equipment analysiapplied to the EA understanding orderto determine the architectonic
elemens and their relationship&inally, thedemonstration of the EA$ discussed

1 Chapter @ The Researchd@htributions:
This chapter provides a reflection on the contributions of the research results reported in this
thesis. The contributions are structured according to the contributions to theory of qualitative
IS research as well as EA theory. The contributions of tleareisareanalysed in accordance
with the stated research problem and research objectives.

1 Chapter 7 Conclusion and Further @vk:
The thesis concludes with a summary of the main research results and their link to the research
objectives. The final answeto the research question is discussed. A criticdiecgbn
highlights the potential weaknessand shortcomings of the resegrahd furthemesearchis
also discussed.

Figurel.4 shows a graphical illustration of the layout of the thesis.
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Figure 1.4: Thesis Layout
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1.10 CONCLUSION

The importance afesearching the foundations of EA should not be underestimated. For the pragctitioner
EA has developed into a multibillion dollar industwith multiple frameworks, tools and consulting
organgations. The researcher responds to the problems faced yAhrelustry and also provides
intellectual leadership in shaping liody of knowledge. The argument presented in Sectigrafid®

the evidence discussed in Chaptgordve that there is something that binds EA together in such a way
that an EA debate a@onversation is possible. There is therefore clearly an EA conceptual foundation.
The current implicit nature of this foundation makes productive conversation and debate hard to
determine.

According toSimon et al. (2013h)TOGAF is the most popular EAF in academic reseaaod the
Zachman Frameworis still regarded as the first formal EAF. The IEEE #QQEEE, 2011)standard
provides the potential for bringing about a standard way to dedtwarchitectural aspect of the
enterprise. Associated fields sueéEA managemeniSimon et al., 2013a; WilRotzki & Sonnenberger,
2012)and enterprise engineerifigoogervorst, 200%epend on EA sonceptual existencéut also
depend on the clarity of the meaning of Ee continual absence of an explicit formulatiorthuf
conceptual foundations of EA will leave it open to interpretat@md potentially hinder its academic
development in the future. In the spirit of a DSR research apprttecimext chapter establishes an
awareness of the problem with EA, after whitle thesis willreport on theproposl, design and
demonstrabn of a solution in the form of a conceptual artefact called an enterprise architectonic (EAt).
The main aim is to explicitly state the fundamental concepts and relationships, ebBhat the
foundational and perhaps universal understanding of EA might become possible.
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2.1 INTRODUCTION

The problem that thEA practitioner face(sectionl.3) relates directly to the choice and application of
an EAF appropriate to the needs of the EA initiative in a specific contexicHdiceis complicated
sincethe EA practitioner must decide in favour of a specific EAF among many opéindgs then
faced with the issue of adapting the chosen EAF to a planned EA projeatoiiiplexity isamplified

by the absence of a universaligopted and accept&d\ definition andterminologyi an absence that
leads to multiple answers to the questwhat is EA?

Theresearcher, by applying the DSR mo¢febure2.7), creates an awareness of th&F selection
problem and then proposes an artefactaesolution. The main purpose of this chaptén support of
creating problem awarenessto examire the literature for solutions to the problexhEAF choice.

Thec h a p pugposéssachieved by reaching a numioérobjectives. The first objective is to provide

an integrated review of the EA literature as it pertains to the issue of definition and terms (section 2.3
and 2.4)the second objectivis tomake a selection of prominent EAFs by analysing the literature for
the most referenced EAFsnce selectedhese arsummarsed (section 2.5)the third objective is to

create awareness of the design problem (sectionah@)the fourth objectie is to propose a solution
(section 2.7) to the problem.

2.2 AREVIEW OF ENTERPRISE ARCHITECTURE LITERATURE

The purpose of a literature review is defined as the creation of a firm foundation for advancing
knowledge(Webster & Watson, 2003)y treating the literature as evidence for the argument of a thesis
(Metcalfe, 2003)Torraco (2005esignates an integrative literature review as appropriate for mature

as well as immature reseh fields. In the case of an immature research topic sufr agample EA,

an integrative literature review can produce a holistic concegdtialh and synthesis of the topic's
literature. The benefit of a holistic conceptsatiion of EA relates déctly to the awareness of EA
research problembecause the problems will either be stated explicitly in the extant literatuve

implicit, and thereforbee vi dent as a gap i fdorracé(?065)ds wall gdeyf kno wl
and Ellis (2006)describehe process of conducting a literature review as a disciplined and structured
process that includes the stepddeitify, analyse, synthesi andreport These stepguided by the
objectives of the literature reviewre used to construct the method used in conducting the literature
review in this chapter. The general steps of the process followed in this chapter are described as follows:

9 Identify and collect appropriate literature sources
1 Analyse selected sources to find main concepts
1 Synthesse to find meaning

1 Report on the problem found

By following the four general stepthe EA literature review aims to provide amerview of the
academic literature thag¢ports orthe questions oEA definition and terminology
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A set of guiding questions to represent an interrogative line of ingsiimged @ guide the overview of
EA, namelyi

1 What does the literature say abthe definition of the term EA?
1 What EA terms are specified in the literatuaed how are they defined?

2.2.1 Data Sources

The literature selected for analysis is limited to the English languhgeto the large volume of
available publications among Englispeaking scholargln cases where an English paper referred to
other languages such,der example German it was translated through Goodlgeanslate). A total
numberof 19 papersspecifically designated as literature reviewsre used in the analyses well as

a total of19 papers that reported on EAF comparison research. These papers span a period from 2004
to 2013. Additional theoretical papers from the same period were also used in the afalyses

relation to the tpic of EA definition anl terms.

2.2.2 Data Analysis and Synthesis of Results

The importance of stating the definition of ténalogy and concepts in the understanding pfeceof
researchis discussed isection 1.3. The analysis &A terminology, definitions and related concepts
is discussed in terms of the conceptual description gfasAound in EAF comparisoas well as EA
literature reviews.

2.2.2.1 The Conceptual Description ofEA According to Framework Comparisons

The EA academic literature that discesEAF comparisons directlgddresssthe issue of terms and
definitions and spama wide spectrum of topic3hese topics range frothe consistency irusage of
EA terms(Tang etal., 2004; Ohren, 2005; Abdallah & Gakatleen, 2006; Greefhorst et al., 2006;
Namkyu et al., 2009; Herden & Zenner, 2Q1the integration of EAE (McCarthy, 2006; Zarvic &
Wieringa, 2006; Adenuga & Kekwaletswe, 2018)e selection process of EARSessions, 2007,
Odongo et al., 2010; Cameron & McMillan, 20,18)d theapplication of EA in the enterprig&ozina,
2006; Leist & Zellner, 2006; Urbaczewski Birdalj, 2006; Franke et al., 2009; Alghamdi, 2010;
Magoulas et al., 2012)

In terms of the specific definition given testribe EAthe results are equally varied. From the earliest
academic paper to the most receasearchers are in agreement on the lack of universally accepted
definitions.Tang et al. (2004groups EA under the broad category of architecture framewwoHere
theidea of a framework is designated agihg a specific underlying goaEA therefore would be the
goal of a specific architectural framework. By using the IEEE Standard-Z20fX definition of
architecture as a reference poifng et al. (2004propose a range @bmmon goals for architecture
frameworks of which one in particular is of importance to this sectioh namely Architecture
Definition and UnderstandingTang et al. (2004jllustrate the early association of EA with the
development of enterprise softwéran asociation that started as early as Zachmédmo titled his first
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published papers on the top& Framework for Information Systems Architect(@achman, 1987)

and Extending and Formalizing the Framework for Information Systems Archite(Bowa &
Zachman, 1992)0hren (2005)in turn, proposes an architecture framework based ontology to enable
framework comparisonand defines an architecture framework as a set of rules, guidelines and patterns
for describing the architecture of systemAbdallah and GalaEdeen (2006%pecifically focus their
research on the comparisons of EfAlnd afine EA asa coherent whole of principles, methods and
models that are used in the design of an enterprise's agafgmnal structure, business processes,
information systems and infrastructurdlthough Abdallah and GalaEdeen (2006broadenedhe
scope of the EA definitigrihe link with information systems is still evideifitbelink between EA and
ISisrecognsed byGreefhorst et al. (2008)y regardng the ANSI/IEEE Std 14712000 standard as an
important milestone in the field of architecture descripti@ysanalysinga number of existingAFs,
giventhis standardGreefhorst et al. (2006hake six observations:

EAFs make use of different terms for similar aspects, and similar terms for different aspects.
EAFs often define terms informallynaking it difficult to demarcate boundaries clearly.
EAFs often do not name dimensions explicitBaving their interpretation up to the reader.

= =4 4 -

EAFs sometimes do not distinguish clear values within the dimensions, hindering effective
communication.

E ]

EAFs often have slightly different sets of values for particular dimensions
1 EAFs sometimes havdimensions with values that do not have a clear relationship, which
makes it hard to understand the dimension altogether

Frameworksare, in essencean attemptby their creator to enable the clustering of architectural
information in a way that suits antiaular context and goal.

Kozina (2006points out that the association of EA with devdopmentis due to the rapid development

of the concept of enterpriseide information technolog{lT) architectureEA is specifically defined

as a structured framework that captures and manages the complexity of modesatogaritAFs

in turn, present a conceptual map necessary for building an integral businesssoputated by the
relevantlS. The relationship between EA and EAF as highlightedKkmzina (2006) andis made

explicit by McCarthy (2006)who states thaA is implemented by using EAFMcCarthy also points

out that to date (2006)no single universal definition for EA has been adopEs#ks according to
Urbaczwski and Mrdalj (2006 )differ in terms of their approach and level of detail. Some EAffs
example are proposed guidelines, whereas others have specific methodologies and aspects to follow
when creating an EAThey also claim that the majority dfe frameworks (up to 2006) are abstract
formulations and due to their generality in defining terms, ralimguestion of the validityor even the

ability, to do accurate work within that framewoilto conclude the discussion of comparison research
published during 200&arvic and Wieringa (2006)old that the concept of EA is defined by various
sources as the structure of the IT systems of an enterprise, or even of the entire enterprise, or sometimes
as an analysis and documentation of this stractather than the structure itsélfamkyu et al. (2009)
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describe EA as an injeated model or representation of the enterprideereasan EAF describes the
fundamental elements of an EA and the relationship between them. Bbsidelassification of EAF
scope Namkyu et al. (2009lso introduce the aspect of the architecartefactas a product of EAF
work.

2.2.2.2 The Conceptual Description ofEA According to Published Literature Reviews

A number of literature reviews addressing various aspects of izAleen published over the period
2004 to 2013. Among these publicatipresearchers point to the lack of commonality in defining EA
terms and conceptBor example Schéenherr (2009escribsthe situation as ‘éhorrible mess while

Simon et al. (2013bgharactese t he | ack of commonality as an ind
Literature reviewauthors apart from pointing duyproblems, also propose a number of explanations and
solutionsLangenberg and Wegmann (20@éhclude their review with a fiveategory framework for

the classification of EA topicspamely overview, usagemodelling frameworkand design and
principles Goethals (2005)in turn, points out that even though the terms and definitions associated
with EA aretechnically correct, researchers might not be using these terms in their technically correct
sense. This chige is supported biappelman et al. (2008Who regard the lack of agreement on
common terms as a division between an understanding of thés tenterprise and architecture.
Schdéenherr (2009)roposes that the EA research community focus attention on thinking about EA in
terms of a common structyrand developing an EA core theory. If the lack of commonality problem

is not resolvedit will result in an inhibition in he development of EA as a research discipline
(Boucharas et al., 201,(s wdl as raising the entrance barrier for young scholars in the §igide the

core literature is unknown or undefin@dykhashchuk et al., 2011)

2.2.3 Summary and Discussion

The year 2006 was a productive year for EA and EAF comparison publicattihes2010 was known

for literature review publications. The resuitsm the above analysiadicate that the concept of EA
was at first strongly associated witiormation systems developmeénfior exampleTang et al. (2004)

and laterAbdallah and GalaEdeen (2006and Greefhorst et al. (2006and developed into research
discussing EA as a concept in itself. The EAF was charssteds the mechanism that led to the
realisation of EA(Kozina, 2006; McCarthy, 2006and seleting an appropriate EAF for this task in

the orgarsation is a complex question to ansiamkyu et al., 2009; Cameron & McMillan, 2013)
That said, throughout the EAF comparison literatilme consensusavas that thereis no universal
adoption of a definition of EAalthough there are underlying characteristics that enable the pogsibili
of creating classification schemes (for examgiamkyu et al., 2009)and ontologies @r example
(Ohren, 2009)that suggest unifying elements implicit in the EA concept. One such unifying aspect is
the reglarity in reference tothe IEEE 14210 00 6 s def i ni t{Winteneta.f2018)r c hi t ect

The discussion on commonality of terms and definitions is not limited to literae¢wrew and
framework comparison research. A number of opinions on the matter have been proposed and
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published.Johnson et al. (2004)escribed EA as a tool to manage the evolution of entenpitelS,

a taskwhich isone of the maimesponsibilitieof the chief information ficer. Lillehagen and Karlsen
(2005) widered the scope of EA by emphasig it as adecisionmaking mechanism for business
managers in genetalince EA providd a better understanding of the assets that the enterprise owns,
operates and produces. This improvement in understamdisimade possible by the creation of an EA
model that, according #/inter and Fischre(2006) is a representation of as-is or to-be architecture

of an actual corporation or government agency.

2.3 AREVIEW OF THE REPORTED EFFORTS TO DEFINE
ENTERPRISE ARCHITECTURE

The literature contains a number of published accounts on attempts andaisao address the issue
of thelack ofauniversalEA definition andermnology. Thereviewedpublications represent the efforts
of the academic researcher as wellhase ofthe EApractitioner

2.3.1 Academic Approaches

Dankova (2009¥escribe the purpose of EA as a task tletresponsible for ensuring the successful
execution of all processes in the enterpgseahat its efficiency is increased. As a resultey principle

in EA design is the synchraaition of IT with the mission, vision and goals of the orgatnon.
Dankova (2009jurthermoe proposd a classification schentbat consists of four groupingsr EA
definitions(Table2.1):

Table 2.1: EA definition classification scheme Dankova (2009)

Group View
1 EA represents a summsed conceptual plan, describing the structure of an csgidom, with its
separate components and interrelations between them. The main goal of EA is considere
finding the most efficient way in which the enterprise can reach its goals.
2 EA is treated as a set of principles, rules, and models upon whidetbe®opment and
implementation of organization structure, business processes, information systems, appli
and technical structure in an organization, are based.
3 The emphasis is on a system approach to organization, according to which Bwitteals
understanding and explanation of the different components of the enterprise, the interrela|
between them, and the principles of their design and development.
4 EA as an approach to the achievement of business goals through the best possiat@apli
IT. EA is considered a framework used to synchronize business goals and processes with
documenting existing information systems, their interrelations, and the way in which they
interact to fulfil the enterprise mission.

Buckl et al. (2010pmphasse the importance of the creation of an EA model as a design activity that
can only be successful if the stakeholders agrempoeeptsThis agreement arranges stakeholders into
alinguistic community &group of people who agree on shared concegai@ns). In order to promote

the development of an Egpecific linguistic communityBuckl et al. (2010proposel a set of key EA
terms with definitionsTable2.2):
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Table 2.2: Key EA terms (Buckl et al. (2010)

Key term Definition

EA vision A distant target representing an ideal state, i.e. an implicit model and
understanding of a target stateanf EA

EA principle Theconstrais and guidesf the design of the EA and may in turn provide
justification for decisiormaking throughout an EA

EA strategy Outlines a series of means (activities) to pursue a desired end, i.e. a dedic
target state of aBA.

Conformance to EA visior| Describes an intuitive understanding for the degree to which the current or
planned state of the EA matchbg EA vision

Lapalme (2012)ocatedcommon agreement in the minds of the EA practitioner and created asschool
of EA thought classification scheme&able2.3):

Table 2.3: Schools of EA thought(Lapalme, 2012)

School Description
Enterprise IT Architectingl For t hi s school, enterprise archi
(through strategydesign, and management) to effectively execute the busin
strategy and various operatiousing the proper IT capdities.
Enterprise Integrating For this school, enterprise architecture is about designing all facets of the
enterprise. Thegoalistox ecut e t he ent er psngtlee 6
overall coherency betweet of its facet§ including IT.
Enterprise Ecological For this school, enterprise architecture is about fostering cegeomal learning
Adaptation by designing all facets dfie enterpris@ including its relationship to its
environmend to enable innovation and systamenvironment adaptation

Kotzé et al. (2012propose the application of the pattern approach to facilitate the development of EA
pattern languages. The Pattern Framework for Enterprise Architecture (PF4EA) aims to facilitate the
application of patterns to the creation of Befactsaand is structured acating to five construct layers
(Table2.4) and eleven componentbable2.5).

Table 2.4: PF4EA construct layers(Kotzé et al. (2012)

Construct Layer Description
Theoreticalcontext | The theoretical context and best practices of both patterns and pattern languagej
enterprise architecture, providing the theoretical foundation for PF4EA.
Contextspecific Determining and specifying the specific best deas, rules and properties related tg
rules and propertieq patterns and pattern languages, which will be used in the patterns and pattern la
to be developed, the specific enterprise architecture aspects for which the patter
pattern languagareto be developed, arttie specific enterprise architecture
framework(s) that will be supported by the patterns and pattern language to be
developed in PF4EA.
Contextspecific Specifying the contexdpecific pattern relationships that will apply to pedtern

pattern language under development, including the generic pattern relationships,-the EA

relationships specific pattern relationships and the related EA framewp#dcific pattern
relationships.

Pattern search/ Searching/creating individual patterns to suppleetaspects identified in the pattern

creation context specific rules and propertiesaking use of the EA processes and

methodologies and EA framework rules and properties.
Pattern language | Applying the contexspecific pattern relationships to the set of standalone patterns
creation created to develop a pattern language based on coherent principles. The output
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target pattern language for the specific enterprise architecture aspect under
consideration.

Table 2.5: PF4EA componentgKotzé et al. (2012)

Component

Description

Component 1: Patterns,
patten languages and bes
practices

This component represents the theoretical foundation and best practices rg
to patterns and pattern languages in general. It represents the generic patf
concepts to be considered for the composition of patterns foartelthe
pattern languages for EA.

Component 2EA
processes, methodologieg
frameworks and best
practices

This component represents the theoretical foundation and the best practicg
related to EAcovering the generic concepts of EA processes, methods]ogis
frameworks and related best practices. It represents the generic EA conce
be considered for the composition of patterns for EA and the pattern langu
for EA. Both general EA concepts and EA framework detail are incorporate
this componentisnce t he EA framework in u
methods to be followed in developing and EA or maintaining it.

Component 3: Pattern ang
pattern language rules an
properties

This component provides the framework with selected costgatific pattern
rules and properties to govern the creation of patterns and their relationshi
the pattern language to be developed. These rules and properties provide
with functionality to formalée the creation of patterns in a consistent reann
through enforcement of specific rules, characteristic and properties of patte
and pattern relationships.

Component 4: EA
processes and
methodologies

This entails the detailed specification of the specific aspect of EA to be coV
by the resultingpattern language. It specifies the conceptual foundeadiaeh
specific methodologieselated to the selected EA aspect to be considered.

Component 5: EA
framework rules and
properties.

This component provides for all the rules and properties aklegant EA
framework(s) that will be supported by the resulting pattern language. EA
frameworks provide the ground rules on the validity of connecting any two
patterns in a pattern language.

Component 6: Generic
pattern relationships

This component prodies the valid generic pattern relationships by whbich
pattern can be associated wathother in the resulting pattern language and v
the nature of such a connection is. These pattern relationships are the ess
aspects of producing pattern langaaonstructs.

Component 7: EA
specificpattern
relationships.

This component defines EA, or domain specific, pattern relationships. It
specifies how a particular EA pattern may be linked to another through vali
contextspecific pattern relationships.

Componen8: EA
framework relationships

This component defines specific relationship semantics to support the sele
EA framework(s). It thus provides for framewesgecific context relationships
in the resulting pattern language.

Component 9: Patterrfier
EA processes and
methodologies

This component involves the creation of, or searching for, relevant individu
patterns to support the EA concept under consideration.

Componentl0: Pattern
language constructs

This component involves identifying the agbnships that exists between the
individual patterns (identified in Component 9), using the generic pattern
relationships (Component 6), the Bfsecific pattern relationships (Componer
7), and the EA framework relationships (Component 8). This crdaes t
individual pattern language pieces thathen combinegdform the pattern
language for EA

Component 11: Pattern
language foEA processes
and methodologies

This component integrates all of the pattearsl the relationships that exist
between therinto a pattern language, and identifies any orphan patterns a
gaps that may require the development of additional patterns or pattern
relationships.tlalso includes a description of the overall context of the patte
languageand provide a problem/stution summary and glossary.
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Korhonen and Poutanen (201Bscribe EA as a relatively young discipline that is lacking a shared
vocabulary and a consensus on definition. The definitions of EA rangedrfmous onlT-based
configuration management to bijgcture enterprise design and management. In order to deal with this
situation Korhonen and Poutanen (2018ppose a conceptual framewaork that consistkreitdistinct

yet interlinked architecture$ namely atechnical (AT), socigdechnical (AS),and ecosystemic
architecture (AE) Each of thesetypes of architecture is based on different ontological and
epistemological assumptions, has its own verticalescapd requires its own distinct methods and tools.

The efforts illustrated above serve to indicate the variation in approaches to establish agreement in EA
definition and termsThese #empts include a classification of existing EA definitiqixankova,

2009) the development of linguisttmmmunitiegBuckl et al., 201Q)description of schools of thought
(Lapalme, 2012)application of a pattern approa@otzé et al., 2012)and the development of a
conceptual frameworiorhonen & Poutanen, 2013)

2.3.2 Practitioner Approaches

The EA practitioner is responsible fdre implemenation of the ideas and concepts of EA time

enterprise During the execution of the EA implementation tatsle practitioner igequired to make
decisionsn the absence of established terms and definitions. The following sections ssarthvae
efforts thatare eaclan example of thimtention ofpractitioners to understand what EA is.

2.3.2.1 GartnerRe s e a r c DedintionE A

Gartner ResearcliGartner Inc, 2012)s a resource of Gartner Incorporatethd speciaes in
technologyr el at ed i ns i g hdecisioemakingptocesdes The acquisiiior of théd Meta
Group was a significant contributor to the develepmof the Gartner Enterprise Architecture
Framework(James et al., 2005Yhe clarification effort of the definition dEA was basd on the

e xi st enc e definitionsfer enteaprisg ardhitecture as there are enterprise arsteqikin,
2009:2) This effort resulted in three significant pulliions that relate tan EAdefinition:

1 Gartner definethe term 'Enterprise Architectui@&apkin, 2006) The process of defing EA
resulted in a sharas well as comprehensiwgefinition. Gartner structured their effort on four
EA dimensionsnamely: WhaEA is, scope, result and benefit. The definition team also studied
the IEEE 14712000 standarchs well as the definition from TOGAFThe short version of the
Gartner EAdefinition is said to encompass most of the imporEtconceptsand reads as
follows:

Enterprise architecture is the process of translating business vision and
strategy into effctive enterprise change by creating, communicating and

2 The specific version of TOGAF is not mentioned in the report. The published version in 2006 was TOGAF 8.1.1.
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improving the key principles and models that describe the enterprise's future
state and enable its evolutig¢bhapkin, 2006:3)

1 Gartner Clarifies the Definition of the Term 'Enterprise Architectiuagkin et al., 2008)This
report spelled out important concepts of the Gartner definition in more detail. The explanations
emphassed the importance aof
o] Thinking of enterprise architecture as a process ratheat#set ofartefacts
o] Understanding the role of the enterprise architsct facilitator in a team
context with the strategicdecisioamaking power residing with those in the
enterprisehat cary this responsibility.
o] The actionable nature of enterprise architecture as aiming at solving problems
and not creating useless artefacts
o] The outputs of the enterprise architecture process as inclydimging,
management, executimisciplines and governance.
o] Understandinghat the most important deliverable of enterprise architecture is
change.

The report closgwith the concession that different enterprises might ddfifeén different
ways, since ts business value is rooted in the culture, strategic maturity and strategy of the
enterprise.

1 Myth Busting: What Enterprise Architecture Is Nbapkin & Burton, 2008) Gartner lists 12
aspects that intersect wiA, but which in itself is noEA. These findings are summsed in
Table2.6:

Table 2.6: Gartner's list of aspects thatintersect with EA (Lapkin & Burton, 2008)

Enterprise area of Enterprise architecture intersection point (excerpt from report)
concern

Business strategy | The architecture team needs to work with business and senior executives to help
articulate the strategy in an actionable way. Business and senior executives shoy
the lead, but EA must support and help these effortsulimeate decision rights on
the business strategy and business plans are with business leadersaand seni
executives, not the EA team

IT strategic EA teams should serve as an advisor in IT strategic planning, along with the chie
planning technology offcer, senior IT staff, and business leaders and users. The IT strateg
planning team leverages critical architecture artefacts, including the common
requirements vision, the futustate view of the enterprise, and the gap analysis an
road map that defindhe migration from the current state to the desired fidtate

IT governance The IT governance strategy is developed from the articulation of the business str
in the common requirements vision, ensuring alignment with strategic goals. The
mgp and the principles, standards and guidelines provide the decision criteria thal
governanceies to make investment decisions

Program EA is responsible for defining the future state of the enterprise, analysing the gap
management between the curresstate and the future state, and developing the standards and
guidelines that support the resaliion of the future state. Part of the discipline of
program management is to make sure that the projects are executed in a way thd
adheres to the standardsjdelines and principles that are created as part of the E4
effort.
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Portfolio Portfolio management takes its strategic guidelines from the common vision of th

management business strategy articulated during the EA process, and it uses the road mage|
standards and guidelines as part of the criteria for portfolio decisihile balancing
between strategic and tactical needs

Process EA provides the analysis of the strategy and identifies the most critical strategic

management imperatives. EA ao provides the higlevel process topology and the principles tha
guide the design and implementatiorpobcesses

Performance EA teams must participate in performance management efforts relating to critical

management business processes and functidltss will allow them to track key business metrics

that demonstrate the business value that EA is delivering. In addition, any efforts
define key performance management metrics should leverage the artefacts of EA
specifically, any change metrics anedirect metrics associated with EA principles.
Last, EA should leverage the discipline of performance metrics to define metrics
respect to the business value and impact of EA efforts and investments

Implementation

EA provides the foundationgkinciples, guidelines, standards and constraints that
enable implementation teams to make better decisions

Technology or

EA is a much broader process that is directly reflecting the business vision and

application strategy, and it representsqple, processes, orgsaation, information and technology

inventory (including applications) that are critical to the business strategy. EA provides
actionable, prescriptive guidance for projstel decisionmaking consistent with
executing a transition plan tand a described futwstate architecture that aligns witH
the business strategy

Change EA provides the strategic context for the change through the common requireme

management vision or some similar vehicle, and it provides the view of the futute 8tam a
process, orgasgition, information and technology perspective. This gives everyong
coherent view of the strategic drivers for the change, as well as a clear picture of
target state

Standardssetting Standards are the result of@mplete businessiriven EA effort, and they are

exercise guidelines for reaching the future state. Any defined standards should evolve with
business strategy and thus the enterprise architecture. &tiams should incorporate
the process of revaluating ad updatingstandards into the EA process

Enforcement EA and architects must be viewed as helping, supporting, advising and guiding th

organgation to achieve its business stratéigrough a futurestate vision

Ga r t e and darifieation efforfmrethesresultdfahie impartance of
EA to their clients. Th importance of EA is consistentigscribed in the Gartner Hype Cycle reports
(Burton & Allega, 2010; 2011; 2012; 2018)here the renewed busb®interest ifEA is described as

a move away fronfiT and closer to business.

I n summary,

2.3.2.2 The Open Group EA Definition Initiative

The Open Group is known for The Open Group Architecture Framework (TQ@A#)is a global
consortium that consists of more than 350 member aations(The Open Group, 2011a)OGAF is
based on the Technical Architectunefework for Information Management (TAFIN)osey, 2009)
and is in its ninthversion. The development of TOGAF is a commuiitiven effort with more than
200 participard (Josey, 2009n its architecture forum.

The official documentation for TOGAH he Open Group, 2009b3ts two definitions for architecture
that implies an association with the enterpri3aring the Glasgow Enterprise Architecture Conference

3TOGAF 9 was released in 2009 with an update selddOGAF Version 9.1) in 2011. Regardless of the 9.1
update TOGAF is still referred to as TOGAF 9.
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(The Open Group, 2008a) was reported that Fehskemasleading an ativity to defineEA as a term.
The EA definitioninitiative aimed at creating state of the ardefinition for the TOGAF \érsion 9

releasg¢Fehskens, 2008) T h e

resul t of the initi.i

ative was

hosted in the city of Boston in the United States of Amgfite Open Group, 2010Progress on the
project was conveyed during various Open Group Confergfites Open Group2008b; 2009a)

Amongst the 18 definitions proposed by the participants of the architecture forunvefieselected
for the final phase of the definition procésghskens, 2009y able2.7):

Table 2.7: The Open Group Architecture Forum top 5 definitions

Definition author

Definition

Terry Blevins (Forum
Member)

The fundamental orgagdition of an enterprise embodiedii® components, their
relationships to each other, and to the environment, and the principles guiding
design and evolution. An enterprise architecture should provide perspectives g
mission, resources (people, information, service, applicationsgahddlogy) and
how it allocates and applies resources to accomftlis mission of the enterprise

Easwaran Nadhan
(Forum Member)

Enterprise architecture is a discipline, methodology and practice for translating
business vision and strategy into the fumeatal structures and dynamics of an
enterprise at various levels of abstraction. The models, principles, guidelines 4
policies focus the creativity of the orgaationon areas that need innovatj@and
away from areathat have already been resolved

William Sheleg
(Forum Member)

Enterprise architecture is a management discipline concerned with describing t
components of an enterprise and the inédaitionships between those componentg
necessary to achi eve t hEAisHastrelamingfa e
the Enterprise. EA can refer to both the discipline anavidré product of the
discipline

Len Fehskens (Forun
Member and project
initiator)

Enterprise architecture is the architecture of an enterpiisethose properties of a
enterprise, its mission, and their environment, that are essential for the enterpri
be fit for purpose for its mission in that environment, so as to ensure continuou

alignment of the

e nt e with itsinsssioh and strategg t

Paul Van der Merwe
(Forum Member on
behalf of the EA

Research Forum)

Enterprise architecture is the continuous practice of describing the essential elg
of a sociotechnical orgasaition, their relationships to each other and to the
environment, in ordr to understand complexity and manage change

FehskengThe Open Group, 201Qeported that arnntegrated definitionrwas selected as the top

definition, but it is not cleafrom the literaturavhat this definition is. The definition initiative process
was conclded after the release of TOGAFRKion 9 butthe integrated definitiowasnot included in
its documentation. Whatever the final integrated definition is, the process has shown that the question

of definingEA is of interest to multiple participan@nd as a resuldifficult to estabish and finalée.

2323 The

Enterprise

A r OdfinitioreCGhallengee

Net wor kods

A member of the Enterprise Architecture Network group hosted on LinKedikedln Corporation,

2014) posted a challenge to its members to describe the purpose of EA in eoleat&bter message

(Smith, 2010a) The aim of this challenge was to explore an explanation of enterprise architecture
concise enough to communicate effectively. The results of this effort indicated participation by 308

members of the groyvith postings rangingdém 1 to 85 comments per particip&8mith, 2010c)
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The submissions were syntheesl into a definition that describes the purposeAfis exisng to'

Enable an enterprise to realize itssion through the execution of itsigeion, whilst
enabling it to respond to change and increasing its effectiveness, profitability, customer
satisfaction, competitive edge, growth, stability, value, durabiliffficiency and
quality while reducing costs and risks by strategic planningchdecture and
governance supported by a decisiapgort framework in the context of aligning all
parts of the enterprise using models, guidance, processesala{Smith, 2010b:44)

2.4 OVERVIEW OF ENTERPRISE ARCHITECTURE FRAMEWORK S

The discussion on an EA definition would be incomplete if niest prominentEAFs were not
considerecaind summased The process to decide which of the EAFs are prominent in the practitioner

and research literature is discussed in this section. Due to scoping limjtatess important to keep

the list as shortsapossible with the resultthat three EAFs namely theZachman Frameworkor

Enterprise ArchitectureZachman Framewo)kThe Department of Deferfsarchitecture Framework

(DoDAF) and the Open Group Architecture Framework (TOG/MEYe selected for analgs Thetask

of capturing the essence of edtAiF is focused on a broad description of the characterising features of

each framework, the description of important definiticersd their relationship tone another. The

EAF summarieslo not aim at being a complete representation of each framgiwoskich a referenge

the reader is encouraged to examine each framewgc

2.4.1 Enterprise Architecture Framework Selection

Given that a multitude OEAFs have been createald that the literaturéLiimatainen et al., 2007)
indicates theontinualdevelopment ohew frameworksit is possible thataps listingeAFs and their
dependenciemight growfastr than it has to daterigure2.1 shows an EAF map developed Bgnst

and Matthes (2009and shows the list of EAFs and their evolution over time up to.Zl0@volume

of differentEAFs is testimony tde flexide application othe concept oEA in different contexts. The
analysis problem faced by researchirsed with a lack of time and limited access to research sQurces
is that a complete analysis of every possible framework would be untenal#¢éectios) based on
popularity, shouldthus be madeSuch a selection, in order to satisfy the demands for scientifiarrigo
and to ensure the quality of conclusions based on the research, cannot be of an arbitrary pature. Th
following sectionsliscuss thenotivation and reasoning for the selection of EAR@sed on popularity

to besummarised ansubmitted for deeper analysis.

“Note that the American spelling for 6defenced is ado
States of Amer i c a6 shisiapppoach is talkeemtd ensufe teChaidalecorreatness if the usage
of the DoDAF framework name.
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2.4.1.1 Selection Criteria

The framework mam Figure2.1 showsEAF activity as recent as 2009 and as early as 1984. This time
span essentially represents the historical timeline of the fidid\pand allows critical analysis on the
grounds of a kown and documented evolution of its developm#farious other EAF maps are
available for study, such &chekkerman (2006ndISO/IEC/IEEE 42010 Users Group (201But
proved to be either outdatédchekkerman, 2008y too compleXISO/IEC/IEEE 42010 Users Group,
2013) The first selection criterigocus attention on the caaits of the EAF map, in the sense that a
selectecEAF must have a clearly distinguishable and traceable historpe considered as potentially
popular.

Theopenness and availability oésearchiesultsis a key aspect thagénable the researclendeavouto
solve theproblemsof a field of study.Accessibilityto an EAF is an important part of the popularity
analysis, sinceraobscurde AF will not represent popular opinion. More importantly, sktectecEAF
should beopen for examination by the academmmmunity without undue financial investments
Finally, the EAF should ideallyalready be under examinatibmshow academic interest. Additionally,
academic interest provides a body of knowledgerable otheresearcherto build upon what is
already kiown. These factors are captured in a set of criteria suatsakectedEAF must be widely
referenced in the research literatua@da selectedEAF must be open for evaluation by the academic
community
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Finally, to provide validity in the results of academic resegacil promote the possibility of making
generalsed conclusiongt is important that theelected BF beactive in terms of its own development
and in its implementation by practitionerfi€Taspect of an evolving EAFaapturel in thefinal set of

criteriai namely that aelectedeAF must be actively under developnemdused for actuaEAwork. 0

Thefinal set ofselection criterigrescribes that selectedEAF musti

1 Bereferenced in the academic literature

1 Haveatraceable history

1 Beup to date and actively under development

1 Haveaccessible descriptiofis.e. not commercially closed to academic examination
1 Bein use for actual architecture work in industaind not only for academic research

These criteria serve as the selection gtiddetermine the popularity &AFs useal by the EA research
community

2.4.1.2 Applying the Selection Criteria

In keeping with the criteria of openness and accessibility types of sources will be consulted in
determining a short list &@AFs These are academic research reports based on sanveyg®mparison
articles published in journals and academic conference proceedings.

2.4.1.2.1 EA Surveys

Three surveys reported on in the research literature were selected as a starting point for the framework

shortlist. These are projects managed by the InstimteEhterprise Architecture Developments
(IFEAD®), the Finnish Ministry of Finance (FEAR Proj9aind an Enterprise Architecture survey from
students of the Copenhagen Business S¢hbbése are summaeid as follows:

1 IFEAD survey Trends in Enterprise &hitecture 200%Schekkerman, 2005)

The purpos of the research was to meastire progress of EA usagedaimplementations in
several orgamsations across the world. The survey was executed as an onlinbaset
mechanisnmwith the participants taking part on a voluntary basis. In,i25adjuestioa covered,

among others, aspects such as geography, EA implementations and methodologies. The survey

results are of interesfue the direct questioning relating to the usageAfsi namely what
kind of Enterprise Architecture Framework does your orgaion use?l’heanswerto which
has direct bearing on setting a shortlist of frameworks. Out of 79 respgrtterfteameworks

listed wereZachman Framework (25%), Orgaait i onds own (22 %) , DoDAF

(11%) and E2AF (9%)

5 Accessible ahttp://www.enterprisarchitecture.info/index.htm
5 Accessible ahttps://www.jyu.fifit/laitokset/titu/projektit/kaynnissa/fear/in_english

" Accessible ahttp://www.easurvey.org/
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FEAR project(Liimatainen et al., 2007)

The FEAR projectas sponsored by the Finnish Ministry of Finares as its goal the support

of the development of the Finnish state IT functiparticularly in terms of the enterprise
architecture work of public admirtration. The project made use of a fiveewpoint evaluation
framework to compare enterprise work in 15 different countries. thind viewpoint of
architecture frameworks and methodologiesf interest to this research project. The results
indicated that not all governments explicitly stated the frameworks used in their respective
enterprise architecture work. From what could be discerheas learned that theachman
Frameworkwas used Y the Danish governmerand ina simplified form by the Netherlands.
Germany made use of tRM-ODP standargdwhile Switzerland made us# TOGAF Finally,

the USA listed various frameworks suchTé@GAF, FEAF and FEA

Copenhagen Business School sur{legszkowski & Mortensen, 2008)

This survey was managed by studeimtsupport of heirma s t @egréestudies in business.

The purpose of thsurveywas to gather information from government participaintsrder to
establish a maturity rating for enterprise architecture work in government. The results from the
13 governments that ganipated in the survey showed that t@chman Frameworlas well

asE A F , E2 AF, EAG a nwre Gedaafoemmalibasis fdrdocated\flamework
formulations.

In summarytheEAFsidentified by the various participants in the above reseaddo féne first shortlist

of frameworksas follows

1
1
1
1
1
1
1

)l

TheZachman Frameworor EnterpriseArchitecture (Zachman Framework)
The Department of Defense Architecture FramewB&XAF).

The Open Group Architecture FramewofliOGAF).

The Extended Enterprigerchitecture FrameworkE2AF).

The Federal Enterprise Architect(EA).

The Federal Enterprise Architecture Framewdi&AF).

The Reference Model for Open Distributed Procesdtig-ODP).

C a p g e nmtegratéd $ArcHitecture FrameworkH).

To conclude, research companies such as Gartner and Forrester resaliecht their business to be

informed about the frameworks most used by industrfEfawork. However, since thieresults are

available as a paid service to clients, the criteria oflability to the academic community were not

met and these results were thus excluded.

2.4.1.2.2 EAF Comparison Articles
The purposes of comparison articles are to facilitate an understandibdy iof the context of the

newness of the research figtthd the promaon of EA interoperability. As a resyla number of EAF

comparison papers have been publistiesl a period ranging from 20@d 2013. For the purposes of
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shortlistingEAF, 19 publishedresearch articles wefeund (seeAppendix A). The approach followed
to refine the EAF selection shortlisas to identify the most referenced frameworks in tipesdished
papersin combinatia with the EAF mapKigure2.1). Table2.8 shows the results of the analysas

well as theexpanded=AF shortlist. The combined score for each framework is an indication of the

amount of times it was refareed relative to the selected research articles. For exatm@e&achman

Framework was selected fimes for examination in the list oBpapers

Table 2.8: Shortlist of EAFs

Framework Based on Combined score
ZachmarFramework None 15
TOGAF TAFIM 16
DoDAF C4ISR 10
FEAF EAP, NIST EA 9
Kruchten 4+1 Not on map 4
E2AF CapGemini IAF 3
RM-ODP Not on map 3
TEAF TISAF 4
MDA Not on map 2
GERAM CIMOSA, PERA, GRAI/GIM 2
GARTNER Not on map 1
ArchiMate Not on map 1

2.4.1.2.3 Selected Frameworks

The final step in the process was to measure each framework on the shortlist against the selection

criteria in order to present for examination a final listt&Fs. The final list(Appendix A)of EAFs,

based on popularitys Zachman Framework, TOGAF and DoDAF

2.4.2 The Zachman Framework for Enterprise Architecture

Zachman published a framework for Information Systems Architecture (ISA) in (@&hman,
2009b) with the aim & creaing a way to manage theomplexityinherent in creatindS (Zachman,
1987) The basi
manufactured system involved various role playeash needing their own kind of representatibn o
the system to be constructed. The framework consisted of columns spedifyee types of

descriptionsnamelydata, processandnetwork as well asows that described five levels of abstractions
that showed the movememtf

a

of Zachmanos

I SA framewor k

sdessriptommfi@rean abstract scope to an implemented system.

wa s

The matrixstyle arrangement intended to provide a taxonomy of architectural representations to

describe the information system. The ISA was extended in h9%®owaand Zachman (1992p
include three additional columnsamelypeople time and motivation of descriptions. The extended

framework also described a set of seven rules to govern the population of the cells in the matrix. After

Zachman formed a consultingnd training company, the ISA was formally named Enterprise
Architecture’ A Framework in 1993 although by then it was informally called tt&achman
Framework(Zachman, 2009b)A significantchange in the evolution of ttdachman Framewonkwas
the change from a thramlumn ISA to asix-column ISA during the early years of its existence. The
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developmert after this period wre marked by a series of refinements to Feehman Framework
graphic with the third versiorbeingpublished in 2011Ross, 2011)The most significant changes in
the latest version (version Bublished in 2011garethe inclusion of the degnationthe Enterprise
Ontologyas part of th&Zachman Frameworttle (Figure2.2), the inclusion of lines between the cells
of the graphisening to show relationisips between architectural primitives and their combination into
compositesand the refinement of terms in the graphic.

The unique purpose of théachman Frameworks to provide a means toreate and arrange
comprehensive set of architectural primitivbst describe the enterprise in as complete a way as
possible (Zachman, 2008)As such it is a schemabecause it contains the answers to the six
interrogatives (what, how, where, whehen and why) arranged on a reificatiomtiouum of six
audience perspectivésxecutive, business management, architect, engineer, technician and epterprise
Each of the cells (intersection between interrogative and reification level) in this schema then comprises
an architectural primitivemodelthat, when combined with other primitives, createsaitectural
compositanodelthat enables the complete description of a comphaineeringartefact.Both these

terms seem to be the most difficult aspect of the Zachman Framework to undekstanchiectural
primitive is defined a$

A model that is located in a single framework cell, in other words from a single
abstraction level (row) and from a single perspective (column).

Another way to think of the architectural primitive is that thenponents in a cell are all of the same

& i nwdhde r e isdéscribed it terms of reification level (row) and perspective (col(@achman,

2002) An architectural composite is defined as a model that is composed of models from more than
one architectural primitiv&Zachman, 2002)
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The Zachman Framework does not include a definitioeAfas suchthe reasorbeingthat the
Zachman Framework, once populated, is the definition of an enterpoisstated differentlyit is the
ontology of the eterprise(Zachman, 2008)Zachman (1997ajescribes the Zachman Framework as
@ comprehensive, logical structure for descriptive representations of any compled ¢higds
summarsed inTable2.9:

Table 2.9: Characterisation of Zachman Framework for Enterprise Architecture

Description Explanation
Simple Zachman Frameworis easy to understand,; it is not technical, but purely logic
Zachman Framework addresses the enterprise in its entirety. Any enterprise
Comprehensive related issue can be mapped against it, to understand where it fits within the

context of the enterjse as a whole.

Zachman Framework aids in the thinking about complex concepts, and

Alanguage communicates them precisely, with few, Aechnical words.

Zachman Framework facilitates improved decisions, as the decigtBr never
A planning tool makes choices in a vacuum. The decigimakers can position issues in the
context of the enterprise, and see a total range of alternatives.

Zachman Framework enables the practitioner to work with abstractions, to
A problemsolving tool | simplify, and to $olate simple variables, without losing sense of the complexi
the enterprise as a whole.

Zachman Framework is defined totally independently of tools or methodolog
Neutral and therefore any tool or any methodology can be mapped against it to unde
their implicit tradeoffs.

Zachman (1997kdefines architecture ité conéxt of the enterprise s

That set of descriptive representations (models) that are relevant for describing an
enterprise such that it can be produced to m
maintained over the period of its useful life (change).

EA is defined as the set of primitive, descriptive artefacts that constitute the knowledge infrastructure
of the enterpris¢Zachman, 2000)The use of th&achmanFramework is governed by a set of rules
(seeTable2.10) (Zachman, 2002)

Table 2.10: Rules Governing the e of Zachman Framework for Enterprise Architecture

Rule Description
1 Do not add rows or columns to the framework.
Each column has a simple generic model.
Each cellmodel specisi s it s columnés generic model
Thelevel of detail is a function of a cell, not a column
No metaconcept can be classified into more than one cell.
Do not create diagonal relationships between cells.
Do not change the names of the rows or columns.

The logic is generic and recursive.

0[N0~ W[N

The popularity of the Zachman Framework is undispudad many EA toolsas well as EAFsither
base their own EAF on the Zachman Framewarknake use dheZachman Framework as a structure
to organse the artefacts of the EA practidéhe combination ofhe Zachman Framework usage ryles
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as well as theschema itselfsupports the reatition relationship between an EAF and B#. The
elegance othe Zachman Framework is furthermore enhanced by a lack of complex methods and
terminology (with perhaps the exception of the idea of an architeptimative). What counts against

it is the lack of a dedicated Zachman Framework methodology that can be used by Zachman Framework
practitionersas well as a Zachman Framework based modelling language that makes the creation of
primitives easier. Zachmamternational manages a td@vel certification programe to educate
practitionesin the application of the Zachman Framewgi&chman, 2012)

2.4.3 Department of Defense Architecture Framework (DoDAF)

The information in this séion is a summary of the DoDAF Versiégh(2 volume 1:introduction,

overview, andconceptsnanager'guide(DoD Chief Information Officer, 20091 heCIO of the United

States of Americab6s Department of Defense (DoD)
Architecture Frameworkersion 2.0ADoDAF Version 2.02. The dacription of the DoDAFR/ersion
202consists of three volumes and a DoDAF journal
architecture concept s, vol ume 2 (neodetdroupgsandt 6 s gu
vol ume 3 ( devel ceptbddDodAF nptanodegphysidal exchammgd specification. The

DoDAF journal, in turn, is intended to serve as a forum to submit future changes as well as relevant
how-to information.

The DoDAF is formally definedDoD Chief Information Officer, 2009si

The structure for organizing architecture concepts, principles, assumptions, and
terminology about operations and solutions into meaningful patterns to satisfy specific
DoD purposes.

DoDAF Version 2.02 (published in 2010) is the result of improvements and changes made by the
DoDAF EA community(Department of Defense, 201@oDAF Version 2.0 (publised in 2009) of

the framework is an expansion of v1.5 (published in 2Qdlif)ed at providing additional guidance on

how to reflect net centric concepts in architectural descriptions. Version 1.5 of the framework served as
a transitional evolution of veisn 1.Q which was based on the Command, Control, Communications,
Computers, and Intelligence, Surveillance and Reconnaissance (C4ISR) Architecture Framework
Version 2.0 published in 2003).
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DoDAF Version 2.0Z2mphasies the development and use of architectural data to provide an expanded

Figure 2.3: DoDAF Viewpoints

range of graphical representations that can be used to support analylesiaimhmaking As a result

of this approachthe DoDAFVersion 2.0ds structured around the amepts of dta, models and views

Views are custonsable and used to communicate architectural data to stakeholders. Each view is based

on a model that is populated with architectural data. The Do&®ion 2.02provides an extensive

list of example viewpointd{gure2.3), as well as DoDAF described models.

In order to facilitate the development of architectural descriptidaBAF provides a set of practical

guidelinesas folows (Table2.11):

Table 2.11: DoDAF Guidelines

Guidelines

Description

Architectural
Descriptions should
clearlysupport the
stated objective(s)
(AFor-Rur pose

The framework offers generairdction in the development of architectural
descriptionsso that they can support critical decisions within key DoD
management and change management processes. While DoDAF V2.0 descr
number of models, based on collected data, diligent scoping of a project and
guiding regulations, instructions, or stmd procedures will determine the speci
visualisation requirements for a particular architectural effort.

Architectural
Descriptions should be
simple and
straightforward, but
still achieve their statec
purpose

Architectural descriptions should reftebe level of complexity defined by the
purpose for their creation. Scopinfja project, as described in section 7.0
methodologies, will ensure that the resulting architectural data and derived
information, and the views createate consistent with theoriginal purpose.

Architectural
descriptions should
facilitate, not impede,
communications in
decision processes anc

execution.

Creation ofarchitecturaldescriptions is meant to support decision processes ar
facilitate improvement of procedures andiechnology in the enterprise.
Collection of architectural data and creation of views supportddbisiormaking
process, and provides a record to explain critical choices to technical and nor
technical managerial staff.
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Architectural
descriptionshould be
relatable, comparable,
and capable of
facilitating cross
architecture analysis.

Most architecturaldescriptions, except perhaps those at the highest leviie of
DoD or an orgamation, relate on their boundaries to other external processes
operations. When several processes and/or operations are evaluated, compa
crossreferenced, it should be clear how, where and why data passes among
similar form.

Architectural
descriptions should
articulate how data
interoperability is
achieved among
federated architectural
descriptions.

To enable federation, the framework will provide structures to ensure that
horizontal touckpoints can be compared for consistency across Architectural
Description boundaries. Other mechanisms will ensurehigher tiers have acces
to data from lower tiers in a form that supports their decision needs. DoDAF
utilises the DM2, and ptcularly the PES described imlme 3, as a resource fo
interoperability. A key element in ensuriirderoperability is theffort to plan for
integration of d&a across viewsrchitectural @scription boundaries, and
consisteny between tiers.

Architectural
descriptions should be
data centric and toel
agnostic.

The framework assists in the design of structures that mesgfispeeds
depending on the priorities of individual orgsations. In particular, the framewoi
calls for the development of integrated, searchable, structured architectural d
sets that support analysis targeted to critical decisions. To that eltig)emu
toolsets, with varying internal rules, techniques, notations and methods may [
used, consistent with the PES.

Architectural data
should be orgaséd,
reusable, and
decomposed
sufficiently for use by
architectural
development teams an|
decision suport
analysis teams.

Collecting and orgasing architectural data for use in decision processes shou
not be Othavigthedlepth andl breadth of data collected should be
sufficient to capture the major processegions, and not be so broad that the
original intent of the architecture project becomes clouded. Whepessible,
data common to other architecturalsdriptions should be used. New data shoul
be createdutilising the structures described in Volungand 3 so that when
stored in the DoDnetadataegistry (DMR), it becomes discoverable to others w
similar requirements.

Development of
architectural
descriptions should be
guided by the principles
and practices of net
centricity to facilitate
andsupport the net
centric strategy of the

department.

Development of architectural descriptions should ensure that architectural
descriptionghatare developed adhere to foentric principles, as outlined in the
netcentric strategy, and clearly delinedga that must be shared across and
between systems or services described in the architectural description.

In addition to the abovethe DoDAF Version 2.02also includes a generic sgtep architectar

development proceg&igure2.4). Table2.12 presents a summary of a description of each step in the

DoDAF architecture development process

Table 2.12. DoDAF architecture development process

Steps

Description

Step 1: Determine
intended use of
architecture.

Defines the purpose and intended use of the architecture; how the architectur
description effort will be conducted; the methods to be used in architecture
development; the data categories needed; the potential impact on othgetise and
process by which success of the effort will be measured in terms of performari
and customer satisfaction. This information is generally provided by the proce
owner, to support architecture development describing some aspect of their ar|
responiility (process, activity, etc.).

Step 2: Determine
scope of architecture.

The scope defines the boundaries that establish the depth and breadth of the
architectural description and est af
its context anddefines the level of detail required for the architectural content.
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Step 3: Determine datd
required to support
architecture
development.

The required level of detail to be captured for each of the data entities and att
is determined through thenalysis of the process undergoing reviesnducted
during the scoping in Step 2. This includes the data identified as needed for
execution of the process, and other data required to effect change in the currg
process (e.g. administrative data requitgdhe orgarsation to document the
architectural description effort). These considerations establish the type of dat
collected in Step 4, which relat® the architectural structure, and the depth of
detail required.

Step 4: Collect,
organse, correla¢ and
store architectural datg

Architects typically collect and orgasei data through the use of architecture
techniques designed to use views (e.g. activity, process, satjanj and data
models as views) for presentation atatisionmakingpurposesThe architectural
data should be stored in a recagii commercial or government architecture too
Terms and definitions recorded are related to elements of the (DM2).

Step 5: Conduct
analyses in support of
architecture objectives

Architectural data argsis determines the level of adherence to process owner
requirements. This step may also identify additional process steps and data
collection requirements needed to complete the architectural description and
facilitate its intended use. Validati@pplies the guiding principles, goals and
objectives to the process requirengat defined by the process owner, along w,
the published performance measures (metrics), to determine the achieved lev
success in the architectural description effGdmpletion of this step prepares thg
architectural description for approval by the process owner. Changes required
the validation process result in iteration of the architecture process (repeat ste
through 5 as necessary).

Step 6: Document
resuts in accordance
with decisioamaker
needs.

The final step in the architecture development process involves creation of
architectural views based on queries of the underlying data. Presenting the
architectural data to varied audiences requires transfortméngrchitectural data
into meaningful presentations for decisimakers. This is facilitated by the data
requirements determined in Step 3, and the data collection methods employe

during Step 4.

To facilitate the development of architecture vieldsDAF Version 2.02also describes techniques fo
developing architecture view§he comprehensive nature of the DoD¥€rsion 2.02s apparent in
the structuring of the three volumes of its description. As drivethdi.S6 s | egi slaadt i ve f
given tha the U.S.Department oDeferse is a considerable organisation in terms of its scope and
purposeit should come as no surprise thajraat deabf effort is placed on its EA development and
maintenance. The DoDAF set of documents does exemplify theH2obut, as an approacht can be

used to achieve the development of any EA.
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Figure 2.4: DoDAF Architecture Development Process
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2.4.4 The Open Group Architecture Framework (TOGAF)

The first official version of The Open Groupchitecture Framework was published in 19B&ller,

2009) andwashbased onthe S Depar t ment of Defensebs Technical
Information Managemer(fTAFIM). Since thenit has grow to its latest publication asevsion 9.1

(The Open Group, 2011d)he framework is owned by The Open Group as a formalatdmleveloped

by Open Group members within the context of the Architecture F@iasey, 2009)The main vision

of the Open Groujs the creation of a boundatgss infornation fow by achieving access to integrated
information to support business procesprovementgThe Open Group, 2011a)his vision is reatied

bythe Architecture For um@lse OgeA Group,\2@lB)op ment acti vit

Needs of the business shape
Non-architectural aspects of business operation

TOGAF Capability Framework
Informs the size , structure and Architecture Set targets , KPIs, Plans and
culture of the capability > Capability budgets for architecture roles
P Framework g
- (Part VII ) <
E_ffectlve operatf(_)n ofthe Business capability drives the need
Architecture Capability ensures for Architecture Capability Maturity
realization of the Business Vision
The architecture capability operates a
. . method
Business need feeds into
the method , identifying
problems to be addressed
> The method delivers new
The method refines business solutions o
Business nderstanding of busin T i i
Visi understanding of business ADM Guidelines Business
isionand | need d Techni Capabilities
Drivers < an ecnniques P

(Part 11l )

The method produces
content to be stored in the Architect
Repository , classified renitecture

according to the Enterprise Content TSR A & ComEn

Continuum Framework (Part Framework
\2)
The Enterprise :
Continuum and Er_1terpr|se Operational changes
Repository inform the Continuum and update the Enterprise
business of current Tools (Part V) Continuum and

state Repository

TOGAF Reference
Models (Part VI)

A

TOGAF Enterprise Continuum and Tools

Learning from business operation creates
new business need

Figure 2.5: The TOGAF Capability Framework

The formal description of OGAF Version 9.1states that it is a framewovkhich includes a detailed
method as well as a set of togler the development of an EfXhe Open Group, 20.d) TheTOGAF
Version 9.1documentation is arranged in seven sectiaimed at reflecting the structure and content
of an architecture capability (s€egure2.5 for illustration andTable2.13 for overview of sections)
Each section of the TOGAF document is sumsealin Table2.13;
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Table 2.13: TOGAF document layout

Part Description
I T introduction This part provides a higlevel introduction to the key conceptsenfterprise
architecture andn particular the TOGAF approach. It contains the definitions of
terms used throughout TOGA&Nd release notes detailing the changes between
version and the previous version of TOGAF
I T Architecture This part is the core of TOGAF. It describes the TOGAF Architecture Developn
DevelopmeniMethod | Method (ADM)1 a stepby-step approach to developing an enterprise architectu
(ADM)
Il T ADM guidelines | This part contains a collection of guideliree®d techniques available for use in

and techniques applying TOGAF and the TOGAF ADM.

IV T Architecture This part describes the TOGAF content framework, including a structured metg

Content Framework | model for architectural artefacts, the use efisable architeare building blocks,

(ACF) and an overview of typical architecture deliverables.

Vi Enterprise This part discusses appropriate taxonomies and tools to categod store the

Continuum and Tools| outputs of architecture activity within an enterprise

VI T TOGAF This part provides a selection of architectural reference models, which includes

reference models TOGAF Foundation Architecture and the Integrated Information Infrastructure
Reference Model (HRM).

VII i Architecture This part discusses the orgaaiion, processes, skills, roles and responsibilities

Capability Framework required to establish and operate an architecture function within an enterprise.

TOGAF proposes the Architecture Development Method (ADM) as a process to create the fadr distin
types of architectures identified by TOGARamely business architecture, information systems
architectures (data and application) and technology architg€tignare2.6).

Each phase of the ADM is described in terms of its objectives, an approach, specific steps, inputs to the
phase, and the outputs of the phase. The ADM cycle starts with a preliminaryydfexsghe important
guestions (where, what, why, who and how) that guide the architecture inittatesked and
answered. The architecture development process is then continued in the light of a description that
entails the existing EA capability ingrenterprisgas well as important business information such as

for examplebusiness drivers for the EA initiative. The ADM can be modified or adapted to work in an
iterative fashionin order to suit the requirements of the architecture request for imaakdition to the

ADM, TOGAF also defines the Enterprise Continuum and Repository (ECR). The ECR sets the context
for the architect against which generic solutions can be spgedddir a given enterprise.

The TOGAF documentation provides a range ¢dited descriptions and definitions of the terms used
by the standard. The terms most directly associated withsbiéh as framework, enterprise and
architectureare defined as follows:

1 Framework A structure for content or process that can be usedoms ® tstructure thinking,
ensuring consistency and completeness.

9 Architecture FramewotkA conceptual structure used to develop, implement and sustain an
architecture

1 Enterprise The highest level (typically) of description of an orgation, and typically covers
all missions and functions. An enterprise will often span multiple csgthomns
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1 Architecture defined in two senses
o A formal description of a system, or a detailed plan of the system at component level,
to guide its implemanation (based on ISO/IEC 42010:2007).
0 The structure of components, their intetationships, and the principles and
guidelines governing their design and evolution over time.

An interesting feature of the TOGAFersion9.1 standard is the avoidance ofeaplicit EA definition
and the reader (or TOGAF practitioner) is left with understanding the two terms as sépacitsely
related. The emphasis for TOGAF is on the architecture afp#ctnderstood within the context of an
enterprise.

Preliminary

A.
Architecture
Vision

H.
Architecture
Change
Management

B.
Business
Architecture

ch
Information
Systems
Architecture

G.
Implementation
Governance

Requirements
Management

D.
Technology
Architecture

=5
Migration
Planning

E.
Opportunities
and Solutions

Figure 2.6: The TOGAF Architecture Development Method

2.4.5 Summary and Discussion

The discussion in the previous sectidlisstratesthat EA as approached by three very distinct
frameworks is using terms and definitions in different ways. Rbe Zachman Framewarkhe

emphasis is on architectural primitives tt@ice combined to form architectural composites and

will describetheenterr i se coherent !l y. ZZaachmandmarbesvoik conspletet e nc e
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and not in need of expansids worded as a guiding rule in the use of Zaehman Framewor{Rule

1, seeTable2.10). The inclusion of the phras&he enterprise ontologyn the title of theZachman

Frameworki s an i ndication of the mathmaniFtayewalnd Zac h ma
makes a declarative statement about the intetfieadfachman Framewortio describe the enterprise in

simple and straightforward primitives (or models). How the practitioner of EA populatéa¢hean

Frameworkis left openand thereiriesits power since the case can be made that any method capable

of understanding the concept of a complete description of an enterprise in terms of prioutiicebe

used to populate the cells in thachman Frameworgchema.

Frameworks such as DoDAFersion 2.02andTOGAF Version 9.Jrovide more detail in terms of the
approach to the creatiarfian EA either as an architectural description (DoDAgfsion 2.02, or as an
architecture capabilityflOGAF Version 9.1 In the context of each framewdfkOGAF and DoDAF,
theZachman Framewolik recognéed as a structure for artefact repositories. The DoBéfsion 2.02
bases its description and identification of stakeho)@erd their communication needs theZachman
Frameworkwhile TOGAF Version 9.kharactegesthe Zachman Framewor&s a content framework
that can be used in conjunction with the ADM.

2.5 DESIGN SCIENCE RESEARCH MODEL

The design science research (DSR) model is discussed in detail in the research design chapter (section
3.2.2. In order to provide a context for creating awareness of the research prableverview of the

DSR model is provided in this sectiofhe general process of design science research (BSR)
proposed byaishnavi and Kuechler (201,33onsists of a sequence of stgpigure2.7). The first
stepbs pur pawareness af a pirabletitat carabe solved with the creation of an artefact.

The importance of théirst step in the design science research process cannot be ovewsaited
essentially provides the starting point of understanding the research problem. The degree to which the
researcher understands the problem impacts directly on the type ofrspltimsed andiltimately,

the design of the artefadthe awareness of the problem is followesliggestiorof a possible solution.

After this solution is suggestetthe model moves to treevelopmenof the artefact. The effectiveness

of the artefact irsolving the problem is tested in thealuationstep and the process concludes with a
communicatiorstep. During the execution of the steps in the DSR mtesslonsarelearnedhat lead

to the awareness of problenos constitute a contribution to the body of knowledge.
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Figure 2.7: The Design Science Research Model

2.5.1 Awareness of the Problem

The clarityinherent in each EAFRZachman FrameworkDoDAF Version 2.02and TOGAF Version

9.1) strongly suggest that eaffameworkis capablein their own right of creaing architectures for

the enterprise. As suckhey might be in competition with one another when it comes to an EA
practitioner making a framework decision. This is the core of the research pstatethin sectioth.3

and sectior2.1, namely on what basis ian EAF selectionlecision madeFurthermorewhich of the

EAFs discussedsection2.4) is more suited to the specific task or need of the EA initiative? What
makes the question troublesome to the researcher is the seeming absence of an EA ground on which to
stand when entarg a debate on EA choicAt this point the DSR modelKigure2.7) is entered by

creating an awareness of the existence of a proMaishnavi & Kuechler, 2013)n order tofacilitate
theawarenessreation the following points need to be taken into account:

1. The academic literature states that no univexgedement on Eferms existin fact, the issue
of terms and definibns is regarded d=eing in a disorganized stalhe absence of agreement
on univesal termdndicates a lack of clarity of the conceptual foundations of EA (important to
note that these foundations are not regarded as completely,absmnsuch a state would have
prevented an EA industry and discipline to develop and grow)

2. Various dtempts at creating a univerahccepted EA definition ended as either an academic

exerciseor were to date not completely resolved.
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3. The delineations andtiernal meanings of existing EARuggest the development of a type of
EA silo, since a separafeeld of inquiry is needed to integrate or even migrate EAs tleagw
realised bya specific EAF.

4. The adaptability of EAFs to the needs of an EA initigtleads to thecreation of new and
unique EAFsbut using existing EA§ as reference or baselinerfreworks. This adaptability
suggests that somemmon ground is embodied in E&Buch thathe frameworkgontain the
implicit theoretical foundationf EA.

5. The volume ofwvailableEAFs suggests th#teinherent meaning of EAas a representation of
the enterpriseessentially allowdor the creation of unique EAFE This point is made in the
consideration that the EAF resds an EA and that a specific context would necessitate a
unique approacltdue to a localised (to the enprise) understanding of the meaning of, A
combination with localised (to the enterprise) needs.

These five points indicate a problem that is the result of the diversity in the acceptance of the meaning
of EA as a concepas well as the number of EARsailable to reate an EA. Thigroblemimpacts
and creates theroblem ofEAF selection The problenis formally stated as follows:

The conceptual foundation of EA isplicit and as a result preventsiniversal
agreement oterms and definitions

2.5.2 Suggested Solution

Once the problem awareness is achiewedolution to the problem can be suggestéduie 2.7)
(Vaishnavi & Kuechler, 2013Yarious solutions to the problestatedn sectior2.5.1, can be proposed
and put forth for examination. In order to be effective in this discussion of possible sqlthi®ns
conceptual nature of the fnlem shouldbe recogrsed so that theproposal of asolution can be
approached in a likewise conceptual manner. This recognition is acliigvWedusing theliscussion

of proposing asolution on the role of EAterms and definitionsin addressinghe essatial or
foundational or core concepts BAA. The solutionto a conceptual problertherefoe calls for the
creation of an artefact that aids in the understanding of concepts. Three caralielateggestet
namelyontologies standards antheoreticaknowledgestructures (also known as an architectonic). Of
these three optionan architectonic holds the most promise as a conceptual artefact that can provide a
basis for holdingxplicit foundational EA knowledge. The reasons for this claim are sesdaliews:

1 Ontologies are difficult to construct andviealready been attemptéidang etal., 2009; Ohren,
2005; Kappelman & Zachman, 2018)ith no reported impact on the problem described.

9 Standards also reqgei a great dealof effort and time to develgpand once accepted as
standardsmust be owned by a standards body for maintenance and continual development.
This type of ownership can make the enforcement of the standard complthe idea of
complianceto the standard suggests a specific need (regulative or economic). The history of
computing has shown that popularity can lead to the creation ofactiestandard (such as
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was the case with the IBM personal compuytangd in terms of EA§, TOGAF is perlaps the
most likely candidate for a dacto EA standard. The risk with this approach is that the essential
or foundation knowledge would be thahich is entailed by TOGAFand not necessarily
representative of the field of study. Some eghe® of EAoriented standardsodexist see for
example|[EEE42010(IEEE, 2011andthe Generafied Enterprise Reference Architecture and
Methodology GERAM) (IFIP-IFAC Task Force, 1999)

1 Architectonic is defined as thecientific study of architecturéOxford Dictionaries)and
highlights the cocepts that describe architecture. In the case gfaEAarchitectonic that will
contain knowledgef EA concepts can be called Bnterprise Architectonic (Eh

The proposed solutigthereforgfor the EA selection probleris to design anamplementaconceptual
structure called aiAt, in such a way as to contain thendamentatonceptuaknowledge of EA as
proposed by the main authors and creators of TE&. EAt will then represent an explicit formulation
of the foundations of EAand as suchserves as a solution to the research problem.

2.5.3 Solution Development

The kind of knowledge stored in an architectonic ainectieveunderstandingf a topic of interesn

the way that knowledge or theory is structuledhe case of the EAthe aim of the artefact is to make

the foundational meaning of EA explicit in such a way that an understanding of the foundations of EA
is possible Examples of the agication of architectonics in informatiorystems research is found in

the work ofRichmond (2007andDel Rosso and Maccari (20070 construct the EAG key element

is an understanding of EA. An understanding of EA is contained in the &Afliscussed in section

2.4, but, as the background to the stated problem (se@iérl) emphasised, there is no universal
agreement onraunderstanding of EA in terms of terminology and definitions.

One direction that the solution design can take setectan EAF and usestcontentas a guide to
develop the EAtSuch a solution will thenhowever have a content that favours a spedgAF, and

this too will not solve the EAF selection problem. The DSR development phase seemimgdy is
stalemate position, since the contents needed to develop the EAt is at the heart of the EAF selection
problem. The DSR model does allow for suchaditing because of the circumscription exit during the
demonstration phase.

Vaishnavi and Kuechler (2018scribe circumscription as a process that generates understanding that

could only be gained from the act of construction. In the case of thel®Atinderstanding that has

been generated at this point is that the EAt dgmeénmt process cannot continue unless there is an
understanding of EA that is separate and distinct from an EAF. The DSR cycle therefonetlerzd

knowledge contribution that can feed into another cycle by creating awareness for a problem that must
besoWed before the EAt 6s(Figue?8.lAn ¢ssential part offlerEAtsont i n u e
therefore an understanding tdrm EA itself and for this task a secomsdlution that produces an EA
understandingneedto beproposed
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The literature shows that the issue of EA terms and definigdasfrom settled. Thiack of universally

agreed terms and definitions can result in the conclub@nEA researchers and practitioners do not

yet understand what EA iSuch a conclusigrthough, would ban ovesimplification of the issue

since a review of the literature also shows that individual attempts at defining EA and its terms are lucid

and understandab(section2.3). Theoverviewof prominent EAFs shows thdtom the perspective of

EAF, EA is very well understoadrurthermorethe level of detail contained iEAFS such asfor

example TOGAF, shows tlat the task ofloing EA is complex but cleafsection2.4). It follows,
therefoe, that EA is, in fact,understood by EA practitioners and researshéke. The poblem lies

with the implicit nature of this understandjrand is evidenced in the localised (per interest group or
EAF) understanding of EA.

The problem of a set of implicit assumptions and theoretical foundations to EA resolves in the questions
oOmahlkaegs t he EA
ground that EA starsb n ? 6

of

To

C 0 nv, P din difterent ero@ svihkalt e 26 drh e
a n s w and to atternps maging ¢he implicit loundations of

EA explicit, anEAt is proposed as a conceptual artefactwhthishow fundamental concepts and their

relationships. The purpose of this EAt is very nacrovthat it is designed to explain the minimum set

of conceps, so that the fundamental understanding of EA can be made exXpliCitapter 3a detailed

reseach strategybased on the DSR model, is discussegresent the plan fachiewng the design,

demonstration and evaluation of the EAt artefact.
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CHAPTER 3: RESEARCH DESIGN
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3.1 INTRODUCTION

Research is defined as the creation of new knowledge by making use of an appropriate process in order
to satisfy the needs of the users of the rese@deltes, 2006)The previous chapter discussed the
problem of the implicit common ground in the understanding of EArbgtitioners and researchers.
TheEA practtioner and researchegpresent théwo groupsof users ofEA research. The diversity in

the knowledge needs of these groups, namely the practical needs of the practitioner and the academic
discourse of the researcher,kea the creation of new knowledge by way of an appropriate pr@cess
complex undertaking. Desigeience researcl{DSR)provides a approach to address complexity

due to its focus on creating new knowledggea resulbf building artefact§Vaishnavi & Kuechler,

2013) The benefit to the practitioner resides in the artefact jisbife the EA researchdrenefitsfrom

the newknowledgethat is discovereduting the desigmrocessBecause of these benefiBSR was

selected as the methodology to create artefacts as solutions for the research question posed in Chapter
1. The aspectf what constitutes new knowledge is described in the context of a research paradigm
where the philosophy of the research effort is understood and categorised. The research paradigm for
this thesis fall under the category of a subtle realist positidnided by the research paradigmDSR
methodology i€mployed to design, implement and demonstrate thekdSIMconceptual artefast

The chapter is structured in two pariamely a discussion of the components of the research strategy
(section 3.2) andhe details of the research plaedtion 3.3). The subtle realist paradigm that guides
the research strategy is discussed in the first pduereas the DSR metholdgy is discussed ithe
second part

3.2 THE COMPONENTS OF A RESEARCH STRATEGY

A research design describes the reTeanwel2008)r 6s pl
proposs a research design framework that contains the key components of a researcmdesign,

the elements of inquiryapproaches to researadnd theresearch design processékhis framework,

illustrated inFigure3.1, shows the placement of the key elements of ingnagnelyknowledge claims,

strategies of inquinandresearch methodea s part of t he isadion pracess.fiteer 6 s c
element®f inquiry determindt he r esear c her 0,3nteans pfthe dedsionsthatwitl e s e ar
influence the execution of the research plan.
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Figure 3.1: Creswell's Elements of Inquiry

According toCrotty (1998)the componets of a research design follow a logical sequeRitpi(e3.2).

An epistemology informs a theoretical perspective that supports a research methodology that, in turn,

contairs a method or number of methods.

Informs

Epistemology

Supports Contains

Theoretical

Perspective Methodology

Methods

Figure 3.2: Crotty's Research Model

Each component is further explained®npotty (1998)as follows:

1 Epistemologys the theory of knowledgand serves as the philosophical context from which

the validiy of knowledge claimss justified.

1 Thetheoretical perspectiveepresersthe philosophical stance of the researchad informs

the methodology that will be followed whitloing the research

1 The methodologyis the strategy of the reseay@nd impactson the appropriate choice of

research methods

1 Methodsare the specific techniques or procedursed to gather and analyse the data for the

research project.

The quality of the research results is dependent on the unity between these four confpanerts

3.1). The theoretical perspectighouldb e

based on an

appropriate

epi

knowledge claims to be valid. The chosen research me#tamigd in turn, align with the resarch

methodology as well as the theoretical perspectiverder to guarantee useful scientific resulise

relationshiop

bet ween t he el ement s

of

i neui ry

illustrated by mapping the components of a resedesign as described Byotty (1998)Figure3.3),

to the elements of inquiry described Gyeswell (2003) The result othe mapping forms the basis of

the research desigand is shown ifrigure3.3:
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Figure 3.3: Creswell's Elements of Inquiry Mapped to Crotty's Model

Informs Supports Contains

In keeping with the definition of research, as put forttOages (2006)the new knowledge produced
by the research is grounded onphilosophical foundtion that includes an epistemologl and
theoretical perspective, whithe appropriate research process is designated by the spes#arch
processfollowed by the researchdFigure 3.4). The sections that follow discuss the philosophical
foundation of the research design used to answer the research question.

Methods

Alternative knowledge claims Strategies of enquiry

Informs i
Epistemology ;22;:253; Methodology

Philosophical Foundation Research Process

Supports Contains

Figure 3.4: The Thesis Research Framework

3.2.1 The Philosophical Foundation

A philosophical foundation consists of an epistemialalgas well as a theoretical perspectitég(re

3.4), and is understood as a research paradi#éuba (1990¥efines a paradigm as a basic set of beliefs
that guide action A paradigm includes t he researcher 6s
methodological position. Epistemology is described as the study of humanekiga{Mouton &
Marais, 1988)and consists of sentences that claim knowledge about reality. Reality, in turn, as far as
it speaks ot world and the things in it, is described by waywbntology(Scott & Marshall, 2009)
Hevner et al. (2004present designcgenceresearciDSR) asan appropriateresearch paradigm for
information systems researdtecausef the use of artefacts golving problemdlivari (2007)proposs

Kar | P o p pwerld énadel ashar basés to restruct an ontology foDSR researchin livarid s
ontology, informationd@chnology (IT) is viewed as the core artefact of information systems research.
InP o p p threedawrlds modg[1978) World 1 consists of physical bodieand is called the physical
world (another way to view this world to see it as theorld of everyday existence)Vorld 2 is called

the mental (or psychological) worldnd contains subjective human experienaad finally, World 3
contains the products of the human mifilde DSRoriented ontological perspective pased by livari

is summarsed inTable3.1:
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Table 3.1: i var i fligari,@Q007)ol ogy
World Explanation Research Examples
Phenomena
World 1 | Nature Artefacts +World 1 Evaluation of artefacts against natural
phenomena
World 2 | Consciousness and| Artefacts + World 2 | Evaluation of artefacts against perceptions,
mental states consciousness and mental states
World 3 | Institutions Artefacts + World 3 | Evaluation of orgamsational information systemg
institutions
Theories Artefacts + World 3 | New types of theories made possible by
theories information system artefacts
Artefacts Artefacts + World 3 | Evaluation of the performance of artefacts in th
artefacts context of other artefacts

March and Smith (1995reated a general typology of designartefacts that includesonstructs,
models, methodandinstantiations Better theoriesare listed as a fifth artefact in the list of design
research artefactsy Vaishnavi and Kuechler (2013Jable 3.2 shows a description of each artefact

type

Table 3.2: DSR artefact types(Vaishnavi & Kuechler, 2013)

Artefact type

Description

Constructs The conceptualocabulary of a domain

Models A set of propositions or statements expressing relationships between constructs
Methods A set of steps used to perform a taghowto knowledge

Instantiations Theoperationalizatiomf constructs, models and methods

Better theories
and abstraction

Artefact construction as analogous to experimental natural science, coupled with ref

livari (2007)also proposgean epistemology foDSRthat includes three types of knowlegdgamely
conceptual, descriptivandprescriptive Table 3.3 shows a summary of this epistemologyth each

of knowl edgeds

type

associ

ated research

Table 3.3: DSR epistemology(livari, 2007)

Type of knowledge

Research goal

Conceptuaknowledge (concepts, constructs,
classifications)

Identify essences in the research territory and thei
relationships

Descriptive knowledge (observational facts,
empirical regularities, theories and hypo#®gs

Describing, understanding and explaintmaw things
are

Prescriptive knowledge (design product knowledgs

design process knowledge)

Achieving the specified ends in an effective manng
in terms of low things could be

goal

Niehaves (2007)argues in favour of a pluralistic approach to using positivist and interpretivist

epi stemol ogi es

for de

sign science.

The

position

standpoint of a paradigm that a) accepts a reality outside the realmmain lwagnition (positivist
ontology) and b) regards knowledge as determined by the subject (interpretivist episteriidlogy)
accepting that objective knowledge of the world is not possiliis. paradigmatic position is descried
by Ritchie and Lewis (2003s asubtle ealistposition.
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As a theoretical perspectivihe science of the artificidSimon, 1996)Yrames the understanding of
artificial things (artefacts) as'nowing by making and is designated as foundational to the field of
desgnsciencaesearct{Baskerville et al., 2011Pesignin this contexis defined as the act ofeating
something new that does not exist in nafMaishnavi & Kuechler, 2013) DSR6s defining f
learning through building or learmig though artefact constructioly making use of design as a
research metho¢vaishnavi & Kuechler, 2013)The knowledge that is the result of this learning
processrelates to the pross of making the artefagas well as understanding the effectiveness of the
artefact in adhering to the purpose it is designed to achiexaer and Chatterjee (201€8pture this
relationship between knowledge, design and artefact askdarfental principle of desighnamely
knowledge and understanding of a design problem and its solution are acquired in the harilding
application of an artefact

The interpretivisepistemology, as illustrated figure3.5, informs a science of the artificial theoretical
perspective that is situated in Design Science Research. The knowledge claim of this research thesis is
therefore an understanding (interptietia) of what can be learned by making and using the artefact
(Science of the Artificial)where the artefact is understood to be the solution to the research question
(sectionl.4.2 posed in this thesis.

Philosophical Foundation
(Design Science Research ) (Knowing by Making )

Informs i Contains
Epistemology ;2?5;:253; Methodology Methods

Figure 3.5: The Thesis Philosophical Foundation

Supports

Research Process

3.2.2 The Research Process

The purpose of the research process is to actively eig#ye execution of the researamd includes

a methodology and methodBigure 3.5). Methodology is defing as the science of methaghere

method is understood as the procedure that is followed to gain knovil&glgsusek et al., 2003for

the purpose of this chapiéie specific meaning of methodology is based on the definitidvibgers

(2001) and is taken to mean the actual research method or methods used in a certain piece of research.
The aspects of a research project that a methodslumgyldaddress and descritae the identification

of appropriate data sourceise collection and analissof dataand the justification of conclusions based

on this analysis. The specifics of each research method in turn address aspects such as the collection of
data by way of interview®r the interpretation of results from atdgathering exercise. A methodology

may therefore contain and combine multiple methods or parts of methods. The most important role of
the methodology is that it should make logical seasel stay true to the philosophical principles
underlying each mbbd and ultimately, the study as a whole. In accordance with the artificial nature

of EA, the research proceisdhased on the design science research (DSR) model descriaidnyavi
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and Kuechler (2013'he DSR model consgsif five stepd namelyawareness of problem, suggestion,
development, evaluatiandconclusionThemeaning of ach step is briefly discussed as follows:

1 Awareness of problem
In this stepan interesting problem is identified for potential solutlmndeveloping an artefact.
The awareness of the problem is documented in a proposahéov research &irt.

I Suggestion
During this stepa tentative design for a solution is suggested. The suggestion step is essentially
creative in naturadue to the task of the researcher to envision a possible solution to the problem
stated in the research proposal.

1 Development
During the developmentthe tentative design of the suggestion step is enhanced and
implemented. A range of theories can be used to inform the design of the solution.

1 Evaluation
The developed solution is evaluated against a set of criteri@st its ability to solve the
problem. Anydeviation in expected performance of the solution is noted and explained. The
results of the evaluation step constitute the lessons leamédan lead to more cycles of the
DSR model.

1 Conclusion
The final sep in the process is used to consolidate and communicate the results of the DSR
cycle. The knowledge acquired during the execution of the DSR process informs the creation
of design theories that can be used in further DSR cye€igsre 3.6 illustrates the complete
DSR modeland indicates the knowledge flows as well as cognitive processes.

The core of the DSRiodelconsists ofive process stepshich produce outpund consume resources
during the execution @design cycle. Thprocess stepsf adesign cycle proceed froBtepl through

the rest of thesteps to Step, in a sequential manndgach of theprocess stepm a design cycle
produces outputs and consumes resoufides. development (Step 3) and evaluation (Step 4) produce
knowledge according to a circumscription process. The circumscription process is described by
Vaishnavi and Kuechler (2013)s a formal logical method that assumes the validity of knowledge
fragments as part of specifgituations. Furthermore, the applicability of knowledge can only be
determined by the analysis of contradictiofaishnavi & Kuechler, 2013)The usefulness of
circumscription to the DSR researcher, is that learning takes place when something does not work
according to theory (see sectidrb.3for an example of the circumscription process). Circumscription
allows the researcher fearn by making a process that is in keeping with the research process
described irFigure3.5.
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Knowledge Process Cognitive
Flows Steps Processes

Awareness of
Problem

Knowledge
Contribution

{ Suggestion Abduction

Circumscription (
h Development
> Deduction
Circumscription (
L Evaluation

> Reflection
Abstraction

Operational Principles
and Design Theories ( .
Conclusion
| J

Figure 3.6: The Complete DSR Model

Resources consumed by each activity in the design cycle cndvdedge, data, a theomyr an
artefact Activity 1, for example consumes knowledgaboutthe state of a problenas well as the
importance of a solution to a research problem. As illustiatEg@jure3.7, the design activities mostly
consume knowledge. When considering the link between data and knoyiléglgessible to establish
thedata collection and verification metheds well as the data sourcés each resource in the design
cycle Figure3.8). The knowledge about the state of the probleasproduced by a literature review
(section2.3), while the selection of a proposesblutionwasachieved by way of an argumesection
2.5.2. The data sourcassed to prepare tHiterature reviewin section2.3included the EA literature
associated with theesearclproblem. The evaluation resultsexfistingartefacs, suchas for example
the SIM (Table4.11) were used as a data soutceomplete the EAartefactFigure3.7 andFigure3.8
arecombined to produce a research map that will chart the process of the execution of the research plan
(Figure3.9):
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Resources

Artefacts )

(Knowledge / Data/ Theory /

Knowledge of the state of the
problem and the importance of its
solution

The Process Steps

Step 1

Knowledge of the state of problems
and current solutions

Problem Awareness

Output / Results

J A proposal to solve an identified

Step 2:

Knowledge of theory that can be
used to develop solution

Suggestion

| problem

Tentative design of solution  (for

Step 3:

Knowledge of how to use the
artefact to solve the problem

Development

example functionality or
objectives )

——

Step 4:

Appropriate empirical evidence or
logical proof

Evaluation

The artefact

——

1 Ability of artefact to solve

Step 5:

Conclusion

problem (results / evidence)

Efficacy of artefact 's ability to

solve problem (results / evidence)

——

Figure 3.7: The Research Design Cycle

Step 4 Step 3 Step 2 Step 1
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Theory
Artefact Evaluation Results

Data Collection and Verification
Methods
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Theory
Artefact Evaluation Results

Literature Review
] Argument

Resources (Knowledge / Data / Theory /

Artefacts )
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Literature Review

Literature
Theory
Artefact Evaluation Results

| Abductive argument

problem and the importance of
its solution

Knowledge of the state of

| Design theory or theory used in

Theory
Artefact

l design

problems and current solutions s
if any , and their efficacy

Knowledge of theory that can be

| Artefact usage instructions

Artefact Demonstration Results

] Problem instance

used to develop solution

| Knowledge of how to use the

| Argument

Qualitative and / or Quantitate
| methods

[ artifact to solve the problem

| Appropriate empirical evidence or
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Figure 3.8: Data Collection Methods and Data Sources
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Step 4 Step 3 Step 2 Step 1

Step 5

Data Sources

Data Collection and Verification
Methods

Literature
Theory
Artefact Evaluation Results

Literature Review
Argument

Resources (Knowledge / Data/ Theory /

Artefacts )

The Process Steps

Knowledge of the state of the
problem and the importance of
its solution

Step 1
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Output / Results

Literature
Theory
Artefact Evaluation Results

Literature Review
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Literature
Theory
Artefact Evaluation Results
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Step 3:
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Theory
Artefact
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Knowledge of how to use the
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Step 5:
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Efficacy of artifact 's ability to
solve problem (results / evidence)

Figure 3.9: Research Plan Template
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3.3 THE RESEARCH PLAN

In this sectionthe researckdesignframework(section3.2) is usedto createa detailed research plan
asequence of three stefuring the first stepthe research goatse specified in order to facilitate the
development$tep3 in Figure3.7) of the proposed solutigisection2.5.2. The second step discess
the execution of théive process stefa the DSRmodel by emphasiing the outputs of each activijty
as well as the resources needed to successfully complete an atkigithirdand finalstepconsists of
a discussiommboutassumptions, data sources and data analysis techmegedsd to produce the
resourcesdr each acvity. The section concludes with a detailed rffaigure3.15andFigure3.16) of
the research plato aid the navigatioof the research process

3.3.1 Step 1:ResearchGoals and Objectives

Three research goals were stated in Chapter 1 (secdob, andarerepeated here for the sake of
clarity in the research design discussion

1. Describe the theoretical background of EA research in terms of EA definition efforts and the
difficulties with EAF selection.
Determinean understandingf EA by interpréing the key works of three prominent EAFs.
Construct an enterprise architectonic (EAt) to structurautiteerstandingf EA, in terms of
fundamental concepts and their relationships.

The first research goal constitutes the theoretical background tosttaak problefrand culminates

in creating awareness of the research problem (seztiof). The second and third goals address the
proposed solutions to the identified research problem (sez#0d. According to the activities in the
research design cycl€&igure3.7), the first goal is associated with the first and second activities. The
discussion in Chapter 1 (secti@rB.1and sectiorl.8.2 and Chapte2 (section2.5.2 proposed two
artefacts (SIM and EAt) to address the research problem. Each of the aitefestsciated with a
separate and unique reseagadal as follows:

1. SIM: Determinean understandingf EA by interpreting the key works of three prominent
EAFs.

2. EAt: Structure theunderstandingof EA in terms of fundamental concepts and their
relationships.

The SIMartefactis amethodtype artefacts described bilarch and Smith (1995andthe EAtis a
conceptual artefachs described bBereiter (2002) Both theSIM and the EAtake into account that
EA exists as a concept the everyday world diuman activity In other wordsEA is not understood
as a physical objecin ontologicalterms the existenceof EA is expressed as a conceptated by the
human mindowards a purposthat issituated in, and deteined by theneeds of the businessorld.
The business world (also referred to as the enterprisgjdisrstoodhs the external realitylescribed
by Popper (1978xas World 1 (Table3.4).
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The knowledge that results from the demonstration oStieand EAtartefacts falls in the categories
of conceptuabnddescriptive asdescribed byivari (2007)and summarsed inTable3.4:

Table 3.4: Artefact relationship with knowledge

Artefact Knowledge Type (epistemology) Ontological Reality
Structurednterpretation Method | Conceptual knowledge World 17 world of business
(SIM)

Enterprise Architectoni¢EAL) Descriptive knowledge World 27 world of practitioner
and researcher

The SIM produces conceptual knowledigethat the meaning of EA contains concepts and constructs.
The EAt, in turn, produces descriptive knowledgye describing how the understanding of enterprise
architecture can be structured.

3.3.2 Step 2: Execution of the Research Plan

The research problem constitutes the research context for the design of both the SIM and the EAt. The
EAt artefact is designed to a@ds the problem of the implicit foundations of B transformingan
understandingf EA (result of SIM demonstratiorinto a set oftoncepts and relationshipse¢tion

2.7).The SIM is designed to interpret the key writings of three prominent E&E§i@n2.4) to produce

an interpreted understandiofEA. The EAt and SIM artefacts theredatand in relation to each other

in the sense t bhnddeveoprentSEp od BSRale (Fmgyure 3.7) cannot be
compl eted unl ess t hfist@@BddiMédsa understandmg EA (RBigure16). h a s

A

The S| Méaet hesel 6se a prerequisite for the EAtO6s
of the research plan is an application of the D&&lel proposed byaishnavi and Kuechler (2013)
(section3.2.2), to the task of first designingevelopingandevaluatingthe SIMi after which the Bt

can be designed wirgslitsasihpett SI| M6s eval uati on
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Figure 3.10: Research Thesis Map
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3.3.2.1 SIM Design Cycle

The design problertnat driveshe design of the SlMtates that the unresolved discussions of EA terms
and definitionsshow a lack of universal acceptance of a genenderstanding of EA. Two sub
problems are derived from ti®el Mdesign problem:

1. Theunderstanding dEA is undecidedand assumed.
2. Theundestandingof EA is localised in the EAF.

In addressing the SIM design problamwo objectives areformulated to guide the design of the SIM:

1. Construct a structured approach to interpretinderstandingf EA.
2. Capture thainderstanding of EA ia set of EApropositions.

The resources needed to compketepl (Figure3.7) areknowledge of the state of the probleas well

as the importance of a solutioBtep2 (Figure 3.7), in turn, needs knowledge about the state of the
problem as well as existing solutions. DuriBgep3, the artefact (the SIM) is developed. The resources
needed for the thirgtepin the cycleareknowledge of theory that can be used to inform the deaigh
development of the artefact. In the case of the,3fldtheory of interpretation and understanding is
needed. The artefactésaluatedn Step4, and for this step a comprehensive set of instructions on how
to use the SIMis needed. Th8IM design cycle ends after the foustep as shown irFigure3.11:

The Structured Interpretation Method (SIM) design cycle

Resources (Knowledge / Data/ Theory / The Process Steps Output / Results
Artefacts )

-
Knowledge : State of EA terms and 1 I

definition discussion Step 1 I Problem:

1 No understanding of EA

Knowledge : Descriptions of

I Problem Awareness l
Prominent EAFs

A 4 Design objectives

to construct a structured

approach to interpret EA
meaning

to capture the meaning of EA in
terms of an  explicit set of

|
|
|
|
|
|
|

Knowledge : current solutions to
make EA foundation explicit
Knowledge : interpretation
methods based on hermeneutics

I Step 2: I
l Suggestion J

1
1

y

Theory : Philosophical [ ]
Step 3:

I Development l

Artefact : the Structured
Interpretation Method ~ (SIM)

Hermeneutics

Theory : Hermeneutic
Phenomenology

Knowledge : Hermeneutic concepts

A 4

Knowledge : worldview theory
overview and questions
Knowledge : SIM demonstration
instructions

Data : prominent EAFs

I Step 4: I

l Evaluation J

EA understanding in terms of EA
claimand 6 EA propositions

|
|
|
(" heory : Hermeneutes l A
|
|
|

Figure 3.11: The SIM Design Cycle Activities
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The decription of the dsign of theSIM is describeds follows,in terms of is desired functionality
as well as its architecture

1. Desired functionality of the SIM contaiins
a. Repeatable steps to facilitate ease of use.
b. A recognged interpretation theory foundation to facilitate validity and uigof
interpretation.
The ability tointerpret EA definitions in a phenomenological way.
The means to produce a meaning and understanding of EA definitions.
e. The means to allow for qualitative reflection.
2. Thearchitecture of the SIM embodiés
a. Distinct phases of executipim terms of method preparation, method application and
communication of results.
Distinct executable steps with clearly defined inputs and outputs.
Points of reflection on results of executable steps.
The hermenedtical cycle of interpretation.

® oo o

The influerce and impact of the interpreter in the execution of the method.

The net result of thdemonstratiomf the SIM is an understanding &A, in the form of aclaim about
the meaning of EAas well as a saif supportivepropositions.

3.3.2.2 EAt DesignCycle

Thedesign problem that drives the design of the EAt stategib&bundationalmeaning of EA (the
result of the SIM demonstratiois)unspecified in concepturms The EAt design problem is reached
by achieving the following two objectives:

1. Identify thefoundational EA concepts and their relationships.
2. Structure EA foundational concepts and relationships in an architectonic.

The resources needed to complBtepl and 2aresimilar to the SIMi namely knowledge of the state

of EA terms and definition disssiona s we | | as knowledge about sol ut
foundations explicit. In the execution 8fep3,the EAti s devel oped by making u
equipment analysigHeidegger, 2000}o determine the foundational concepts of.Eke SIM
evaluationresults (i.ean understandingf EA) serve as a resource fihe development of the EAL. In

Step4, the EAt isevaluatedhaccording to a set of instructions that capture the knowledge of how to use

the EAt. The efficacy of the EAn solving the research problem @&ssesseth Step5, by applyingan

EAt evaluation instrumertb demonstrag the EAt to a group of EA practitioners and academics. The
interviewee responseseanalysed in terms of the EAt evaluation metraosd produce observations

on the value of the EAt to explain the foundation&Afin an explicit mannerigure3.12illustrates

the complete design cycle in terms of outputsrasdurces
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The description of the design of the EAt is descriaetbllows,in terms of its desired functionalitgs
well as its architecture:

1. The desired functionality of EAt contaiis
A set of foundational EA concepts.
b. A description of the relationships between foundational EA concepts.
c. Agraphical representatiofi the EAt to facilitate its use in explaimg the foundational
meaning of EA.
2. The architecture of the EAt embodies
a. Distinct representation of EA foundational concepts.
b. Distinct representation of the relationships between EA foundational concepts.

The ewaluation of the EAt produced opinions and observations about the value of the EAt as a tool to
explain the fundamental concepts of EA. The EAt evaluation protdpuendcesC, D andE) was
approved by the hisa School of Computing ethics committeafter which the evaluation as
conducted over a period of two weeks to an audience of six EA practi@meresearchers. Due to
research scope and time limitatipas exhaustive evaluation of the efficacy of the EAt is outside the
scope of this researcard will be listed as an important issue for further research. The results of the
EAt evaluation and the research contributions are discussed in d&hgjrer 5gection5.5.3.

The Enterprise Architectonic (EAt) design cycle
Resources (Knowledge / Data/ Theory / The Process Steps Output / Results
Artefacts )
's a
Knowledge : State of EA terms and Step 1 Problem :
definition discussion Problem Awareness Unstructured EA understanding
\ J
A Design objectives
( B 1 toidentify the foundational
Knowledge : current solutions to Step 2: concepts and relationships of EA
make EA foundation explicit Suggestion 9 to structure EA foundational
L ) concepts and relationships  in an
architectonic
Theory : Architectonics y
Theory : Heidegger Equipment ~
Analysis [ . X
Knowledge : understanding of EA Step 3: Ar!efacl‘ . .
. Development Enterprise Architectonic ~ (EAt)
Knowledge : the complex nature
of the Enterprise ~
Data : Architectonic Elements
[ a
. . . Observations  :
Knowledge : EAt demonstration Step 4: How well does EAt solve EAF
instructions Evaluation
selection problem
J
~
Artefact : EAt Evaluation )
. Observations :
Instrument Step 5: .
) How well does EAt make implicit
Knowledge : EAt metrics Conclusion -
L ; foundations of EA explicit
Data : interview responses

Figure 3.12: The EAt Design Cycle Activities
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3.3.3 Step 3: DataCollection, Data Sources and Assumptions

The resource for eaghrocess stejs produced by a number of pdse data collection and verification
methods Figure3.8). Knowledge, for example, is the result of a review of the literatuinereas data

is the result of methods such as interviews and artefact demonstrations. Data is therefore an important
pat in the design process.

3.3.3.1 The Role of Data and Analysis in theSIM

The SI M6s

to achieve
andEAI n t he
Stepl andStep2. The resource fdBtep3 isa synthesis of the theoretical concepts of the theories of

d e s3.3¢1 is paeterimind amreerdtanding of EA. The data souneeded
t h eis tis&e|IEMPbecaudecos thegesditian cekationship between an EAF
S| MQ slitedhtars review is asgdctd establish the knowledge resources for

interpretation and understandirgnally, to adequately demonstrate the SIMSiep4, resources such
as theory (worldview theory) and knowledge of how to execute the @#vieededThe resoures as
well as the data methods and data soyaresshown irFigure3.13;

The Structured Interpretation Method (SIM) design cycle
Data Sources Data Collection and Verification Resources (Knowledge / Data/ Theory /
Methods Artefacts )
 EAF _Ilterature . . ) Knowledge : State of EA terms and
— | EA Literature Reviews { Literature review L " ©
a ” . ) L . definition discussion
1 Practitioner and Academic 1 Prominence analysis : prominent . .
2 - LT Knowledge : Descriptions of
a attempts at defining EA EAF identification Prominent EAFs
1 Prominent EAF literature
~ E gﬁ_i(t:ggﬁﬁrelsgz\sliews Knowledge : current solutions to
a " . . . make EA foundation explicit
S |1 Practitioner and Academic 1 Literature review Knowledge : interpretation
@ attempts at defining EA methods based on hermeneutics
 EAtheory papers
1 General hermeneutic literature Theory Hefmenegﬂcs
) . . Theory : Philosophical
o | Gadamer 's Philosophical . . N
a H el 1 Synthesis of hermeneutic Hermeneutics
g ermeneutics literature - .
L . . . concepts Theory : Hermeneutic
® |1 Heidegger's Hermeneutic Phenomenclogy
Phenomenology literature Knowledge : Hermeneutic concepts
1 Literature review Knowledge : worldview theory
< |1 Prominent EAF texts 1 Prominence analysis : prominent overview and questions
$ |1 Worldview theory literature N ce analy: P Knowledge : SIM demonstration
2 EAF identification B .
@ (1 SIM artefact { SIM artefact execution analysis instructions
Y Data : prominent EAFs

The demonstration of the SIM results idlaim aboutheunderstandingf EA, supported and enhanced
by a set of EA propositions. TIs#M evaluatiorresults serve as thwput to the design ardkvelopment

Figure 3.13: The SIM Design Cycle Data Collection and Sources

of the EAt
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3.3.3.2 The role of data in the EAt

The goabf the EAD s
set of propositions) into a set gffecificconcepts and relationgls. The dataised to reach h e

d (sextion.B.2.9 is to structure thanderstandingf EA (the EAclaimand

EAt

design goal is therefore the results fromékaluationof the SIM. The analysis technique is a twofold

processfirstly,i nt er pr et evalgatiottr hees uS 1tM6 si n

t he

i ght

of

(section 5.3.2 to determine the set of EA concepts and their definitiand secondlygstablising the

relationships between EA concept&nally, the concepts and relationships are orgadiin the

architectoni¢according to architectonic theorgettion5.3.1). The EAt evaluation resulig a set of

interview datathat isanalysed agaimghe evaliation metricst o

P

0s

He i

me a s u r effectivaness BAt 6 s

solving the problem of providg a structured gxtanation ofthe fundamental meaning of EA in terms

of concepts and their relationshig$e resourcesas well as the data methods and data souates

shown inFigure3.14:

The Enterprise Architectonic

(EAt) design cycle
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=a =a —a

Step 1
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Artefacts )

1 Literature review
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definition discussion
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1 EA theory papers

= =a =a

Step 2

q Literature review

Knowledge : current solutions to
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Complexity in the enterprise
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SIM demonstration results

Step 3
= =4

= =

9 Results of SIM artefact
evaluation

1 Application of Heidegger
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Theory : Heidegger Equipment

Theory : Architectonics
Analysis

Knowledge : the complex nature
of the Enterprise

Knowledge : understanding of EA
‘ Data : Architectonic Elements

EAt artefact

Step 4
=

1 EAt artefact execution analysis

Knowledge : EAt demonstration

instructions

interviews

Step 5

1 EA practitioners and academics

EAt presentation and interviews
Quialitative analysis of interview
data

T Qualitative analysis of interview
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= =

Artefact : EAt Evaluation
Instrument

Knowledge : EAt metrics
Data : interview responses

Figure 3.14: The EAt Design Cycle Data Collections and Sources
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3.3.3.3 Assumptions

Due to the conceptual nature of the desigiplementation and demonstration of the SHd well as
the EAt artefactsa number of assuniphs guide the research process, narhely

1. With regard to the aspect of EAF representatthe assumption is that the selected EAFs
represent the meaning of EAarconceptually balanced manner. The selection of the prominent
EAFs is described in detail i@hapter 2 gection2.4.1), and as suchrepresent a reasoned
appro@h to determine popular EAFs as reflected in academic research publications. This
reasoned process did not make any allowance for the scientific value of the selected EAF. The
assumption is that a selected EABRsed on academic populariill produce raultsusefulto
the resolution of the main research question.

2. The use of thephilosophiesof Heidegger (2000pnd Gadamer (2004)s assumed to be
sufficient for the role of interpretation of the representativé E&xts. This assumption is made
inthe | i ght of Gadamer 6s r asamednatetermingruth. Thehe | de e
intent in the creation of the SIM was not to develop a method as a guarantee of interpretation
but rather to bring a sense of structure to the process of intéiqmetdeideggerin his
philosophical projectasked after the meaning of bejragnd provided anequipment analysis
thatis applied to EA research.

3. Finally, the appropriateness of DSR to conduct research of a fundamentally conceptual nature
is assumeghsat the very leaspossible and cogrngance is taken as to the difficulty of using a
learning by makingpproach to the study of a phenomenon that in essence is c@icapd
not a tangiblesubstancéased thing.

The impacts of these assumpti@meaddressed again at the end of this thesst{on7.3).

3.3.4 The Research Map

The detailed research mapmbineghe five DSR process stepas well as data sourcdsgure3.15
shows the detailed research plan of the EAt ¢yelereaghe research map for the SIM is shown in
Figure3.16.
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The Structured Interpretation Method

(SIM) design cycle
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Step 3
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Output / Results

Step 1
Problem Awareness

Problem :
1 Nounderstanding of EA

Step 2:
Suggestion

Design objectives

1 to construct a structured
approach to interpret EA
meaning

f to capture the meaning of EA
terms of an explicit set of
propositions

Step 3:
Development

9 EAF literature .
1 EA Literature Reviews i Literature review zgﬁmiiggséf;;gend EA terms and
1 Practitioner and Academic 1 Prominence analysis : prominent X -
L . I Knowledge : Descriptions of
attempts at defining EA EAF identification Prominent EAFs
1 Prominent EAF literature
g Eﬁﬁ_ﬁgrn;airelsgg\sliews Knowledge : current solutions to
1 Practitioner and Academic 1 Literature review makeIEéA fothiatlon eXp.“C't
attempts at defining EA Knowledge : interpretation
1 EA theory papers methods based on hermeneutics
1 General hermeneutic literature mzzry Eﬁ;}?:on?:gacls
1 Gadamer 's Philosophical . . o P P
Hermeneutics literature 1 Synthesis of hermeneutic Hermeneutics )
1 Heidegger's Hermeneutic concepts Theory : Hermeneutic
Phenomenology literature Phenomenol9gy .
Knowledge : Hermeneutic concepts
) 1 Literature review Know!edge : world\(lew theory
 Prominent EAF texts 4 Prominence analysis : prominent overview and questions
1 Worldview theory literature . ce analy: -P Knowledge : SIM demonstration
EAF identification . y
q SIM artefact instructions

1 SIM artefact execution analysis

Data : prominent EAFs

Artefact :
Structured Interpretation Method
(SIM)

Step 4:
Evaluation

EA understanding in terms of EA
claimand 6 EA propositions

Figure 3.15: The SIM Design Cycle
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The Enterprise Architectonic

(EAt) design cycle

Step 1

Step 2

Step 3

Step 4

Step 5

Data Sources

Data Collection and Verification
Methods

Resources (Knowledge / Data/ Theory /

Artefacts )

The Process Steps

e

Step 1
Problem Awareness

Output / Results

D

Step 2:
Suggestion

Problem :
Unstructured EA understanding

Step 3:
Development

Design objectives

1 toidentify the foundational
concepts and relationships of EA

1 to structure EA foundational
concepts and relationships  in an
architectonic

1 EAF comparisons
9 EA Literature Reviews 1 Literature review Knowledge : State of EA terms and
q Practitioner and Academic definition discussion
attempts at defining EA
1 EAF comparisons
T EALiterature Reviews Knowledge : current solutions to
1 Practitioner and Academic 1 Literature review L .
S make EA foundation explicit
attempts at defining EA
1 EAtheory papers
Theory : Architectonics
1 Architectonic literature 1 Results of SIM artefact Theory : Heidegger Equipment
1 Complexity in the enterprise evaluation Analysis
literature 1 Application of Heidegger Knowledge : understanding of EA
1 Prominent EAF texts Equipment Analysis Knowledge : the complex nature
9 SIM demonstration results 1 Literature review of the Enterprise
Data : Architectonic Elements
1 EAtartefact 1 EAt artefact execution analysis Knowle_dge : EAt demonstration
instructions
1 EAt presentation and interviews
1 Qualitative analysis of interview Artefact : EAt Evaluation
1 EA practitioners and academics data Instrument
interviews 1 Qualitative analysis of interview Knowledge : EAt metrics

results against evaluation
metrics

Data : interview responses

Step 4:
Evaluation

Artefact :
Enterprise Architectonic  (EAt)

Step 5:
Conclusion

Observations
How well does EAt solve EAF
selection problem

Observations
How well does EAt make implicit
foundations of EA explicit
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3.4 CONCLUSION

The aims of researdireto produce new knowledge &mld toan existing body of knowledgseo that

the field of inquiry can grow in its understanding of itself. The process to increase the body of
knowledge must of necessity be technically corrgztas to be of value and trustworthy. What makes
research results more than a matter of opin®the relationship between the research plan and the
demands of good science.

This research is approached fasmdamentally a qualitative study that approaches the world from a
realist perspective. Understding is achieved as a function of the humandiimbility to interpret the

world as meaningful. The knowledge created in this reseasch social constructipis the resulpf
designing, implementing and demonstrating artefacts. The result is a conceptual understanding of EA
that expandshe EA body of knowledge The next two chapters discuss the detdilthe execution of

the research plan discussed in this chapter.
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CHAPTER 4: A STRUCTURED INTERPRETATION METHOD

Chapter Map

4.1 INTRODUCTION

4.2 THE PROBLEM AND
SOLUTION

4.3 THEORY USED TO
DEVELOP THE SIM

IS

.3.1 An Overview of Phenomenology

.3.2 An Overview of Hermeneutics

4.3.4 The Theory of Interpretation

/ﬁ/?/ﬂ——

4.4 THE DEVELOPMENT
OF THE SIM

.4.1 The Dialectic Relationship between Interpreter and Text

N

4.4.2 The Interpretation of the Text

4.4.3 The Role of Tradition and Prejudice

4.4.4 The Hermeneutic Circle

4.4.5 The Role of Reflection

Y - Y VY Y )

4.4.6 The Conceptual Representation of the SIM

4.4.7 The SIM Applied as a Process

)

.4.8 The Limitations of the SIM

IS

4.5 THE EVALUATION
OF THE SIM

CHAPTER 4: A STRUCTURED INTERPRETATION METHOD

4.5.1 Phase 1: Setup and Preparation

.5.2 Phase 2: Understanding and  Contextualization

Y Y

4.5.3 Phase 3: Write Up and Communicate

N NN N A AN A A A AN A A

4.6 CONCLUSION

Chapter Summary

The SIM

An EA Understanding

EA Claim

frames
questions
for

examining

C In dialectic relationship <> text

confirms / dis -confirm

worldview is to the world

Enterprise architecture is similar in intent to the enterprise as a

leads to 6 EA Propositions

EA underlying theoretical knowledge is in a pre

-suppositional state

A

position

refines

interpretation

EA is a description of the structure of the systems of an enterprise

EA represents the enterprise in time

-oriented architectures such as
an as -is, to-be and has -been architecture .

post -reflection

informs

existing motive
knowledge

prejudice / tradition

impacts

7.

E
E
E
E
L

EA translates the values / strategy of the enterprise into operational
systems appropriate to the information society

EA provides a means to manage decisions about the IT
management and implementation in the enterprise

/18)

EA captures a representation of the enterprise in the form of a model
or set of models .

o Ju Je Je Ju JuL oo L
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4.1 INTRODUCTION

The effort expended in understanding a research domain and its key cos@epie-trivial exercise.

Philosophers and sciensstlike have spent many hours in debating seemingly basic questions such as
Awhat is reality?06 and fiwhat is knowledge?0 Sinc
addresses the issueanf understandingf EA, it is appropriate to be clean the theoretical foundations

of the artefactbés design. The nat,inthatitshduldaidh e ar t ¢
understanding by way of interpretatj@s suchit is formally called a Structured Interpretation Method

(SIM). Due to the conceptual naturethie S| MO s , its desSignmrests on an interpretation tlyeor
foundation. This foundation provides a context that desctitm®lationship between understanding,
interpretation and meanings it relates to the knowledge of a subject.

This chapter describes the design and demonstration of the SIM adefhid structuredccording to
the five process steps of the DSR model discussed in Chapter 3 (&8)iorhe awareness of the
problem ($ep 1) and solution suggestion (Stepa discussed inextion4.2. Sectios 4.3 and4.4
provide a discussion on the theories used irddsign andlevelopment (Step 3)f the SIM artefact.
TheSIM is evaluated (Step 4) in sectidrb, and concludes in sectigh6.

4.2 THE PROBLEM AND SOLUTION

Theawareness of the problem with EAG6s implicit f
2.5.7), and led to the suggestion of using architectonics to solve the problem. Once the DSR process
entered the development step of the prog@ssther problem was identified. The second protaerse

as a result of the need for architectonics to have conceptual contents to woitk evidler to create the

EAt. What was missing was an understanding of EA (selti®:3, and the awareness of the absence

of ageneralunderstanding of EA led to the awareness of the second cycle of the DSR (rapass

4.1):
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Awareness of problem
Cycle A : Implicit EA Cycle B : SIM
foundations —
No Step 1:
understanding Lack of EAclaiman d
( ) of EA as understanding of Propositions
Step 1: concept EA
EA foundations e/
unspecified in
conceptual terms
—
Step 2:
| Create a SIM
 CEEEE——
Step 2:
Create an EAt —
Step 3:
Develop SIM
Yy
—
Step 3:
EAt cannot be Circumscription
completed because an X .
understanding of EA Step 4: Circumscription
is needed Apply SIM to EAF
-—
DSR Cycle A 0 Chapter 2

J

Figure 4.1: SIM Problem Awareness

The suggested solution to address the lack of general EA understaadmglesign and develop a
structured method (the SIM) to interpret the key texts of EAF authors. The requirements of the SIM are
as follows:

1. The desired functionality of the SIM contaiins
a. Repeatable steps to facilitate ease of use.
b. A recognied interpretation theory foundation to facilitate validity and tigmf
interpretation.
c. The ability to interpret EA definitions in a phenomenological way.
The means to produce a meaning and understanding of EA definitions.
e. The means to allow for qualitativeflection.
2. Thearchitecture of the SIM embodiés
a. Distinct phases of executipim terms of method preparation, method application and
communication of results.
Distinct executable stepwith clearly defined inputs and outputs.
Points of reflection on selts of executable steps.
The hermeneutical cycle of interpretation.

® oo o

The influence and impact of the interpreter in the execution of the method.

The SIM wa applied tahe interpretition ofthe key texts of three prominent EAFs (sectid.]),
namely the Zachman Framewotke DoDAF Version 2.02 and TOGAF Version 9.1.
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4.3 THEORY USED TO DEVELOP THE SIM

Cycle B : SIM
T,
Step 1:

Lack of
understanding of
EA

L
|

Step 2:
Create a SIM

Theory

L
Il

Step 3:
Develop SIM

I

Step 4:

EAclaim an d

Propositions

Circumscription

Apply SIM to EAF

DSR Progress Map

For the qualitative researcher, operating from an interpretative standpoint, the notions of knowledge,

understanding and interpretation are not fixed in an absolute manner. Knowledge, for example, can be

considered asociallyconstructedBerger & Luckmann, 1966understanding is a way to engagjéh
everyday life (Inwood, 1999) while interpretation is formulated formally in the discipline of

hermeneuticéPalmer, 1969)

Kinsella (2006)staes that hermeneutidnforms qualitative thoughtdue to the shared aspects of

interpretation and understanding. Throughout the evolution of hermendh#dhing in need of

interpretation started as religious texsit later widened in scope to inckignything that can be

understood (or for that matter expressed) in terms of langBagesophersuch adHeidegger (2000)

used hermeneutics as a means to interpret phendoyathevelopng a hermeneutic enomenology

(Van Buren, 2005) Later thinkers such a&adamer (2004d ev el oped

hémnendwtig ger 6 s

phenomenologynto a system of philosophicaldimeneutic§{Bontekoe, 1996)These two thinkets

work forms the theoretical foundation for the design of the SIM.

The sections that follow take the following assumptions into account in applying hermeneutics to the

design of the SIMnamelyi

1. EA can be undatood in phenomenologicerms.

2. EAis formulated by certain key thinkemand their workis accessible in the form of textual

representations of their thought on what EA is

Finally, EA is understoods a phenomenon that can be studied by way of phenomenological methods

and itsmeaning can be understood by means of a hermeneutic approach. The following sections will

clarify the basic tenets of phenomenolgggctiond.3.7), hermeneutic phenomenolofpectiord.3.3.)
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and philosophical hermeneuticectiord.3.3.3, and show how their main concepts feed into the design
of the SIM.

4.3.1 An Overview of Phenomenology

The term'phenomenologymeans the study of the way things appear to the human consciousness
(Hammersley, 2003)in order to identify the essential structures that charaeterperience of the

world. Berrios (19894escribes phenomenology as the combination of the Greek ploag®omenon

(which means to appear) afmjia (which means discourse).usiserl (1859.938) is associated with

the development of phenomenology as a discipline that grew over a period of four détadesl| &

Dreyfus, 2006)Husserliarphenomenology is described as a descriptive enterprise aimed at clarifying
phenomena by way of eidetic and reflective inq@@yowell, 2006) Thinkers and philosopher such as

Hei degger, Jaspers and Stein devel optetdedéfree ser | 0 ¢
that Husserl called himselflaader without followergMoran, 2002)

Heidegger(18891976) in particular called for a radicagation (Harman, 2007df phenomenolgy in

its application as a way t eerdptrtraped by-eillegget (1902) f e . H
asan analytical description of intentionality in itspiori, andhis application of penomenology to

the question of the meaninglzding led to the development otermeneutic phenomenoloyyhereas

Husserl argued for a phenomenology that removed, from the thinker, any preconceived ideas or notions
about the phenomena, Heidegger workadards a phenomenology that was based on an interpretation

of the phenomeno(Cerbone, 2008)This circular movement made no allowance for an absolute or

final understanding of the phenomenbnt, rather an interpretation that increased ursfending as

the inquiry proceeded

Figure4.2 aims to capturente basicunderstandingf phenomenologyAn entity (whatever it may be)

is perceived by an observer as a projection of possibilities against a background of meaning that always
already exists. The interpretation of the phenomenon depends on the relatieenbthe observer and

this backgroundas it forms part of thevorld that both the entity and the observer occupy.
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Projection - of
the entity on
its passibilities

Ground d that upon
which the projection is
made

Figure 4.2: The Basic Understanding of Phenomenology

4.3.2 An Overview of Hermeneutics

Demeterio (2001)lescribes hermeneutics athaory, methodology and praxis of interpretation tisat
geared towards the recapturing of meaning of a text, or asiextogue, that is temporally or culturally
distant, or obscured by ideology and false conscioushiEgseneutics has a long and rich history that
evolved from the interpretation of religis texts to a scientific method in its own rigGtrotty, 1998)
Figure4.3illustrates the evolution of hermeneutitem pure praxis to scientific praxis

Historical
Development Pure praxis Need for Theoretjcal Scient_ific
Phases methodology evaluation praxis
- Religious and . . Religious ,
Concerns Fiﬁlelgrl]%is humanistic Ph”t?]se?ﬁ:écal humanistic ,
themes philosophical and

sociological themes

Figure 4.3: The Evolution of Hermeneutics
The meaning of the texds an interpretatigns made possiblas the reader understand the parts in the

context of the wholeand converselythe whole in terms of the paig@asper, 2004)rhis arrangement
is called the hermeneutic cirdideanrond, 1994)Figure4.4):
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Experience

Integration Contextualize
(define) (illuminate )

Experience

Figure 4.4: The Hermeneutic Circle (Bontekoe, 1996)
Another way to explain the exchange between whole and, p@rts consider interpretation as an
engagement between a subject (or interpreter) and an object (or text) in order to reach the goal of

understandingFigure4.5):

Subject Object Goal

Interpreter
Text
Truth /
Meaning

Y
System of interpretation
(hermeneutics )

Figure 4.5: The Hermeneutic System

The range of interpretive systems that develppsdhermeneutics evolvgalaces diverse emphasis on
the elements described Figure 4.5. Various classifications of the approaches to interpretatior ha
been proposedndaresummarsed inTable4.1. The main difference between the systems listed in
Table4.1, is the way that the hermeneutic system views the reldilpmetween the subject and the
object Figure4.5) of the interpretive act

Table 4.1: Summary of Hermeneutic Systems (adapted from(Demeterio, 2001)

Hermeneutic Conception of | Conception of the Goal Structure of the
System the Subject Object Hermeneutic Arrow
Romanticist Cartesian Realist, but Truth as Emanates fronthe
incomplete without | authorial subject through the tex
the temporal and | intention via the context
cultural contexts
Phenomenological | Cartesian Realist, and Truth as the Emanates from the tex
complete in itself | thing as such
Dialectical Heideggerian / | Contains an infinity| Consensus as | Circular
Existential of meanings existential
meaning
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Critical Cartesian Warped by Ideologically Emanates from the
ideology and power purified truth subject, and penetrate
deep into the linguistic
fabric of the text

PostStructural De-centred but | Warped by Ideologically Combination of the
wavers between| ideology and purified truth romanticist,
Cartesian and | power, and contain{ and meaning of | phenomenological,
Existential an infinity of the here and dialectical and critical
meanings now arrows

Themajority of the systems of interpretation based the nature of the subject and object interaction on a
Cartesian perspectialso referred to as the mitdy dualismp f t he wor |l d. Hei degge
of the question of beingnd his departure from the phemenology of Husse(Moules, 2002)brought

about a decisive challenge against the nfiody dualism of the Cartesian perspectiMeidegger
(2000)approached the question of being from a phenomenological perspexrfila@ninghis approach

as letting things show themselves as themselves from thems¢mives precisely referred to as
apophantidnterpretation). As such, the exploration of being is an ontological activityraHdidegger

(2000) case, a fundamental ontolgggxamined by way of a hermeneutic phenomenol8gntekoe

(1996)d escri bes the work of Gadamer, who is credit
back towards epistemolog@adamer (2004)as concerned with understanding as a mode of feing

the-world, and developed a philosophical hermeneutics to aid in his task.

Theimpactof Hei degger 6s phi | of inwrpratation s significang(Clarkh 20Q2) vy
Heidegger (1968}laimed that a philosopher of value thinks but one greagtitowhich, in his case
wasthe question of beingThe questionof beingwas explored over a lifetime of philosophical work
and was highlighted and asked, as such, in the ®eitkg and Timgpublished in 1927The question
of being claimedHeidegger (2000)has been forgotten by philosoptgnd taken as sed#fvident.
Heidegger revive the questionof being and proposga phenomenological approaichformulating an
answer. Th phenomenolagal approach described by Heideggathough based upon the work of
Husser] becameknown as aHeideggerianphenomenology(Harman, 2007; Boedeker, 2005)
Heideggeriarphenomenology is technically described aty@e of method that deals with theow
beingof the objects of philosophical researche essence of tilnenomenological methasl captured
in the maximto the things themselvéldeidegger & Stambaugh, 1996)

Stated in a different way, ¢hmethod of phenomenology serves to give the researcher (or philosopher)
access to theesearch object (dhing®) being studiedin such a wayhat thewhatis of the objectis

revealed by thebijectitself as it is in itself. In so doinghe procesof the phenomenologal method

gives access to thehatis of theresearch objecandthereforemakes the result of theesearch inquiry
ontological. Themeaning of the results of thghenomenologal inquiry is understood asn
interpretation of theneaningof the research objechs a result of Hei degger 6s

81n true Heideggerian vein, the thing that is researched is not to be viewed as an object observed and studied by
a subject. In essence, Heideggeplacedhe subjecb bj ect dual i sm by ariogshssar way o
i be-inthgwor | do.
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to phenomenologyhermeneuticgs changednto an ontology of understanding and interpretation
(Palmer, 1969)

Heidegger introduced a number of terms with meaning specific to the project of understanding the
meaning of being. First of alh differentiation is made betwedingsand being (Gelven, 1989)
Beingsare the things that exists as slictor example, humans, trees and so forthile beingis the

kind of thing thatdesignates this-nessof beings In other wordsbeingis thewhatis of beings For

the purpose of his inquiryHeidegger descriliethe being of human beings dasein(a German term

that literally measbeingthereor therebeing (Inwood, 1999)Daseinserves the purpose of describing

the kind ofentity thathas the capacity @fsking andanswering theuestion of being

Hei degger dwas thatehansao beings @re the oblgingscapable of asking thguestion of
being A human beingin askingthe question of beingshows a sense otare for the outcome adhe
guestion andthereforeis the entity that possesses thesgibility of an answer. Secongbeidegger
made a distinction between amntologicaland anontic examination of thinggGelven, 1989) where
‘ontic' designates the propertieslafings(objects and things) from a sctidit perspectiveand the term
‘ontological means the properties or structuredeing The differentiation between ontological and
ontic is termed thentological differenceFinally,® Heidegger treatethe meaning ofinderstandingn

a unique wayPalmer (B69) describesHei degger 6 s uni que <characteri se
(ower to grasgourown possibilities for being, within the context of theHiferld in whichyouexisth
Seen in this wayunderstanding represents a way of bémthe-world, and forms the basis for all
interpretation.

In simpler terms, understanding means that dasein has a relationship witlvbieimgndicates that it

knows what it means to exist or to flewood, 1999)Hei degger 6s f or mul ati on
represerganontologically fundamentabs opposed to an ontidescription of beingoecausanontic
descriptionsuggest that some ind of theoretical examination has already taken plRedmer, 1969)

Heidegger intends tsaythat dasein knows whatmnteans to bebefore starting to think about what it

means to beand as suchforms the basis of any thinking of what things mean and are.

Heideggermrovidesthe means to explore thmderstanding@f EA as an ontologicahquiry. If EA is

considered asssentially a human creatipthen it could be said that the purpadeE A &iation is

towards human end#$n order, then, to nderstandeEA (in the Heideggeriansense) it needs tobe
characteriseds a certain kind of thing facilitate the design of an interpretatapproachA difficulty

arises as to what kind of thiliipr examplea technology, concept or idea) Ehand how the researcher

can get access tBA in order tounderstand it in an orgaseid structured manme By applying

Hei degger 6s her meneut jths diffituley cam beconeccone.g i ¢ a | met hod

® Note: these are not the only terms invented and used by Heidegger in his philosophy, but are for the purpose of
this chapter, and the research design in particular, of prime importance.
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4.3.3 The Theory of Interpretation

The charactesation of hermeneutics as interpretivist in natureakes it an important part of the
interpretive research toolkitWebb & Pollard, 2006)Prasad (2002)roposedhotha weak and strong

use of theterm hermeneutics in managemeasearch thatighlight the possibility of a spectrum of
potential research applicatirior hermeneutics as theory of interpretation. The evolutioof
hermeneutics shows its development as the basis of a methodology for human sciences research
(Gadamer, 2004pnd it is thus not surprising to find hermeneutichlged research methods in fields

such aswrsing(Annells, 1996) psychology(Sandage et al., 2008nhanagement g&nce(Lee, 1994;

Myers, 2008and information systenfKlein & Myers, 1999; Cole & Avison, 2007; Wang et al., 2008)

Historically, hermeneutics dealt with the relationship between ontology and epistemology in various
ways. During the earlier phases of its developmeatmeneutics addressed the iptetation of

obscure religious texts and fulfilled an epistemological funcflrasad, 2002)in the later phases
(Figure4.3) of h e r me n developmerst, dhe contributions of Heidegger and Gadérigure 4.6)

introduced an ontological focue the application of hermeneutiasidto the task of interpretation
(Bontekoe, 1996)Hekman (1983emphassedGa damer 6 s p r entolgyehatprecedessr an
epistemology Bontekoe (1996has describél the evolution of hermeneuticas a move from an
epistemological focus towards ontologcal focus through the work of Dilthey and Heideggard

then a move backgainto a focus on epistemology through the efforts of Gadamer and Ri{€ogure

4.6):

Epistemology

Schleiermacher
(Ricoeur )

Dilthey

Gadamer Heidegger

Ontology

Figure 4.6: Interaction between Epistemology and Ontology in Hermeneutics

The purpose of ontology is to study what things audle epistemology studs how knowledge is
possibleFigure4.6illustratesthe circular relationship betweepistemology andntology, in thatwhat

is known (epistemology) presuppsshat there is something (ontolggshat can be known. T$
circularrelationship can be characti as a kind of hermeneutic cirale that thethingthat is known

in an epistemological sense must first exist ontologicabythat it can be known epistemologically.
The theory ofinterpretation as explicated by hermeneutidsnds these aspects together to inform
interpretive research towards the goal of understanding the meaning of things.

84



4331 Hei degger 6 s Héeomeneloyg ut i ¢ P

Daseinds invol vement sadbyunderstdnding ana inlergretatignwoodh ar act e
1999) Understanding relates to the environment (world) as a wiwliée interpretation focuses on

specific things in the world-deidegger (2000anal ysi s of daseinds encount e
showsthat dasein has an understandinthofgs, whichs prior to a scientific examination of the things.

An object (or thing)is interpretedas a certain kind of thing. The interpretatismdependent on an
understanding of the world and the things in ite Blevelopment of understandinglisstrated inFigure

4.7; an explicit descriptionldying ou) of whata thing is, is dependent on a pedflective understanding

of the thing. In other wordslasein has some kind of understanding of the thing, even if it is a vague
understandingThe prereflective understandingf daseins in direct relatiorto the way that dasein is
involved with the world; Heidegger <calls this a
for dasein(Donnelly, 1999)

Pre-reflective
understanding

Circumspective
involvement

Circumspective
analysis

Explicit daying
outo

Of the thing as

what it is

Figure 4.7: The Development of Understanding

For Heidegger (200QXll interpretation involves #ore-structurethat consists of #éore-having afore-

sightand afore-conceptionasillustrated inFigure4.8. Fore-havingmeans a general understanding of

the entity to be interpretethre-sightis the idea of dasein having the entity to be interpreted in, sight

and fore-conceptionmeans a preoneeption (in terms othec oncept s at daseinds
meaning of the entity to be interprefgawood, 1999)Thepo nt of t hi s anal ysis i s
to show that daseinds everyda ytheeratigahchazaot€Ohatk, wi t h t
2002) In a sensadasein always already understatfie things in the wrld in a practical way ahey

are encounteredNielsen, 2007) This understanding can be described assstructureand afor-

structure In the asstructurea ting is understood aa kind of thing for example a hammer is

understood as a hamni{émwood, 1997) Things can also be understood@ssomething, some $& or

purpose for example the hammer isor hammeringi i.e. to drive nails into a piece of wood@he

interpretation does not end at this polmit rather moves in a circlelue to the change in the fere
structures as a r e ghuteentity. Thcickcalss maveméniorms aherenenautict i o n  w
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circle that isneverending and suggestthat dasein will never reach a final understanding of the thing

Fore-having
Fore-sight
Fore-conception

Conflrmatlon ’

under consideration

Projection das6

Dlsconflrmatlon

Encounter with
Thing in the world

Figure 4.8: The Fore-Structures of Understanding

Phenomenologyfor Heidegger points to thethings themselvegSeigfried, 1976) and atails
phenomena thatredefined aghe totality of what lies in the light of day can be brought to the light

(Annells, 1996)Palmer(1969)explainsHe i degger 6 s phenomenoltleting as an
being studiedalso called a phenomenoshows itself for what it is without the observer forcing an
understanding oview on it. Heidegger shathat this process entails the observer approaching the
phenomenon with his existing presuppositions from tradibbabwith an attitude of opennes® that

the presuppositions can be tested by the interaction with the phemoifiontekoe, 1996)The
interactionof daseinwith the phenomenon is thus also hermeneutic in its charastér plays out

between the observahe phenomenon and the world.

The main point to emphasi in this section is that for Heidegger, unlike Husserl, the process of
interpretation cannot proceed effectivalyn | ess t he researcher é6sangpr econc
are acknowledged as plag a part in the interpretation.

4.3.3.2 Gadamer and philosophical hermeneutics

Gadamer (1902 002) devel oped the implications of Hei de
systematic work on philosophical hermeneut{&almer, 1969) and in so doing provided a
phenomenological account for all understandipgstal, 2002) For Gadamemo separation existl

betweena practice that is the result of understandiagd theoretical reflection on that practice

(Johnson, 2000fheunder st anding of a text is evident in t
to the reader.

Grondin (2002prguesthat Gadamer understood understanding as afareeonception dhtellectual
grasp, practical knowhowandagreanent.This conception works itself out as a translation from what
is unknown and foreign, to that which is understood and therefore able to be apjpligu(1996)ists

the key concepts of this translation process abé¢hnmeneutic cire, the notion of play, prejudiand

the fusion of horizons.
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43321 Gadamer 6s Herrceeneuti cal C

Reading a text functions in a similar weya conversation, except that the text is standing in for the
author(Bontekoe, 1996)This is not an arbitrary process wherein the reader can summarily force a
meaning on the text. The teas itisispeaksd t o the reade,whiletbhencer ni n
reader engages with the text for the purpose of understanding the subjectFiziter.9).

What text
shows about
subject

What reader
believes about
subject

reader

Figure 4.9: Gadamer's Hermeneutic Circle

Central to this processhereforejs the matter (the subject) that is dealt with in the text (the German
word for this issachg; any deviation from this matter leads to a situation where no interpretation

thus no understandings possible(Grondin, 2002) The illustration inFigure 4.9 highlights this

interplay as a hermeneutical circle between the text and the reader. The reader does not approach the
text in an objective fashigrbut with an alreadyormed belief of what the text is about. Gadamer
modelledthis on theHeideggeriatiore-structures of understandirandit serves to show that the reader

and the text are actively part of the process of coming to an understanding.

4.3.3.2.2 Play and prejudice

The belief that the reader holdis approaching the texs also referredio as prejudice. This prejudice
serves the important role of showittge impossibility of the reader approaching the text empty of
opinion. This prejudice is formedh part by the tradition the reader and the text standiml is a
function of what isalready known and understood, by the reader, about the subject (Datter,
2006) The way in which the reader approaches the text is describs@ohiter to the play between
participants of a game. The ideaptdy (spielin German) is taken metaphorically as ptay of light

on waer (Gadamer, 2004and indicates the way in which theeand fromovement immeverending

Put in a different wayplay in a way absorbs the playete the extent that the game is not played so

that it can endbut that it is played for itselfDavey (2006)states thaplayi s Gadamer 6s wa
explaining that the act of interpretatjon its hermeneutic naturées alsoneverending As the reader

of the text approach the text with interpretation andeustanding in mind, what comes with the reader

is a horizon of already existing understanding (the prejudice) that is formed by the tradition wherein the
reader stargl(Gadamer, 1983)Thereadingof the texf asan act ofinterpretationfor Gadametakes
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on thecharacter oplay, in thatthe reader and the text interact itoaand fromovement similar to a
dialedical relationshigfGadamer, 2004)

4.3.3.2.3 The fusion of horizons

Garrett (1978kxplainedG a d a nhmnizénof understandin@Figure4.10) as a tebnical term based

on metapharto indicate the limits placed on an interpreter by time and culture. Furtherthisre

horizon is defined in terms of the grglgments of the interpreter as it is at the present (ibaerett,

1978) This horizon corr es ponfdpgarticulartopibatatimainhestoryr et er ¢
and is subject to constant change. The, &gt is said to have a horizon in that it only says as much

about the subject matter as it saysd no more. This is described as the text hairgway the answer

to an already asked question.

Extend of Interpreter &
understanding prejudgments

Horizon

Figure410.. Gadamer 6s Horizon of Unde

Gadamer explainethat the moment understandingkes placea fusion of the horizons of the
phenomenon and the interpretakes placgGadamer, 2004)Figure 4.11 illustrates the fusion of
horizors processThe fusion of horizongs achieved by way of a dialectical exchange betwhen
observer and the obseryéal that the text or text analogaaswergjuestions posed by the interpreter
but also poses questigria turn, back to the questioner. Understandiimgthis way is defined asn
eventcaptured in timgandthereforenot finalk
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4.4

While Gadamer did not develop a method to apply hermeneutics as a research methodology, his work
did provide a way to consider the act of understanding in the process of research. The concepts of
horizon of understandingsection4.3.3.2.1andFigure4.10), fusion of horizongsection4.3.3.2.3and

Figure 4.11), dialogue (section4.3.3.2.2 and play (section4.3.3.2.2 informed the design of the
structured interpretive method (SIM). &ldevelopment of the SIkd descriled in a stepwise fashion.

Firstly, the key concepts used in the design of the SIM are disgusssahdly the design of the SIM

is discussed by focusing on each critical compqragtdr which the SIM is illustrated in a concept map
(sectiord.4.6 to shows its function in the task of interpretation. @ieeelopmenof the SIM concludes

Questions

[ Extend of Interpreter &
N understanding prejudgments

Horizon

Extend of Interpreter &
understanding prejudgments

Horizon

Questions

Dialectical process that leads to a fusion of horizons

le Extend of Interpreter &
l . .
understanding prejudgments

Horizon

Figure 4.11: Gadamer's Fusion of Horizons

THE DEVELOPMENT OF THE SIM

Cycle B : SIM
S
Step 1:
Lack of EA claim an d
understanding of Propositions

L
| |

Step 2:
Create a SIM

M
il

Step 3:
Develop SIM

Development

I

Solution

Step 4: Circumscription
Apply SIM to EAF

DSR Progress Map
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with the conversion of the SIM concept map into a protesstion4.4.7), to facilitate its application
as a method.

4.4.1 The Dialectic Relationship between Interpreter and Text

In an interpretive situation, at least two central eletsi@eed to be involveid namely an interpreter

and something to interpret (thext or text equivalent A hermeneutic system includes these core
elementsand adds the concept of interpretation as the result of the interaction between interpreter and
text (Figure4.5). The design of the SIM therefore starts at the point of exploring the nature of the
relationship between the reader (who interprets) and the texivtiddt is interpretedGadamer (2004)
describé this hermeneutical relationship as dialectical in character. The text is, in a sense, the answer
to an unspoken questigAylesworth, 1991)and thus stresses the importance of the question in the
her meneuti cal exper i enc e . theRextdsexperienedd the dareerspnsee t er 0 s
asa conversation witlanother persora(Thoy (Gadamer, 2004)The interaction, towarde goal of
understanding, between interpreter (as |) and the text (as Thou) takes thegtayf\Walsham, 2006)

Playis furthermore typified by an openness, on the part ofrttegpreter, to take in or listen to what

the text has to sgigection4.3.3.2.2. As suchthe text represents its own meanisgparate from what

the interpretewould want it to mearkigure4.12illustrates the dialectic relationship between the reader
and the text

Poses questions to

Poses questions to

v
A dialectic relationship in the form of play

Figure 4.12: The Dialectic Relationship between Text and Interpreter

4.4.2 The Interpretation of the Text

The text once understood as embodying a meanim¢pounded by a horizon of understanding. The
text, as suchcannot say or mean more that it contgamsl it is therefore important to note that meaning

is not forced onto the text by the interpreter. In the same sivesmterpreter also has a horizoh
understanding. In due courdke interaction between interpreter and text leads to an interpretation in
the form of a fusion of these horizofsgure4.13illustrates the resultant interpretation that is due to a
dialectic interaction between reader and:text
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Poses questions to

Poses questions to

Y
A dialectic relationship in the form of play

interpretation

Figure 4.13: Interpretation as the Result of Dialectic Interaction

4.4.3 The Role of Tradition and Prejudice

Gacdamer (2004nadeit clear that no understanding is possible without bringing tradition and prejudice

into the act of interpration A text desnot exist in isolation from a framework of already existing
meanings and knowledge. The interpreter, in apghing the text in order to interpret it towards the

goal of understanding, dsso with an existing set of meanings and knowledge about the subject matter

of the text. Inherent in the design of the SIM is an opportunity for the interpreter to examitatand

relevant prejudiceas well as the tradition related to the particular interpretatiouery act of
interpretation is based on a reason or motive for engaging in the interpretation.actiiith e i nt er pr e
motive is representeith the method asraexamining positiorthat isinformedby thei nt er pr et er ¢
tradition as well asprejudice The examining positiomdesignate an opinion already helty the
interpreterabout the meaning of the tekigure4.14 illustrates the way in which theatdition informs

the examining position of the interpreter. The purpose of indicating this so césgpigrt of the method

is to recogree the impactfulo | e of the interpreterés tradition a
Poses questions to
frames Poses questions to
questions L )
for e
A dialectic relationship in the form of play

examining
position
A
informs interpretation

prejudice /
tradition

Figure 4.14: The Role of Tradition in Framing the Interpreter's Questions
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4.4.4 The Hermeneutic Circle

The SIM embodies the relationship between the examining position, tradition and preandi¢be
interpretation of the text. The interpretation that results from the interaction between interpreter and text
links to the interpreterds examining position i
confirms the i nter pjroenbteStritsrallgtiisrfoens d germerelticicirgeans i t i or
that the interpretation is understood by tkamining positionwhile the examining position forms the

setting for the interpretation through its impact on the dialectical relationship between text and
interpreter. This movement i n fusibnefhbricontakespcelt i ¢ c i
and as a wholerepresents the understanding of the text by the interpreter. Note also that the
interpretation impacts the tradition and prejudite further add to the movement towards
understandingrigure4.15 shows a conceptual representation of this relationship

Poses questions to

Poses questions to

(A

frames Y J
guestions A dialectic relationship in the form of play
for leads to

y

) ) ) A
examining ) confirms / dis-confirm (— _
o < interpretation
position

4

@

informs

prejudice / |, impacts
tradition

K

Figure 4.15: The Impact of Interpretation on Tradition

4.4.5 The Role of Reflection

Reflection is a key part of the activity of interpretive resed@ikdbin & Myers, 1999) The researcher
gets an opportunity to clarify his or her thinking gees and its impact on the task of interpretation. In
the design of the SIMhe points of reflection arepe-reflectionthat feeds into the examining positjon
and apostreflectionafter the interpretation is madeigure4.16 shows the methgabvith the reflection
activities included
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poses questions to
interpreter text

poses questions to

K—I
\_I

frames Y
questions dialectic relationship in the form of play
for leads to
confirms / dis-confirm Y
examining < interpretation
position
A )
refines processed in
v
pre -reflection post-reflection
A
informs
prejudice / |, impacts
tradition h

Figure 4.16: The Interpretation Method

4.4.6 The Conceptual Representation of theéSIM

In order to emphasé the conceptual nature of the metHeidure4.17 includes refinementso capture
hermeneutic meaning in the diagram. This is referred to as the conceptual map of:the SIM

C dialectic relationship <>

frames
guestions
for leads to
examining | confirms / dis-confirm interpretation
position N
A _
refines processed in
y
pre -reflection post -reflection
A
informs
isti e 1
existing . .
( knowledge ] motive ]: Impacts )

prejudice / tradition

Figure4172 The SI M6s Conceptual Repr
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4.4.7 The SIM Applied as a Process

In order to facilitate the practical implementation of the SiMvasconverted to a stepwise process
(Figure4.18). An analysis of the conceptual represaatabf the proposed method shethe aspects
of dialectic, interpreting, reflection, prejudice and questioning

C dialectic relationship <>

dialectic

examining P
position h
y

Y -
questioning

A 4

interpretation

interpreting
y
pre -reflection post -reflection
4 reflection

existing
knowledge

’ motive

prejudice / tradition

|4

"

prejudice / tradition

Figure 4.18: Converting the SIM to a Process

The overall process of applying the SIMawinterpretation of a texts described in three phases:

a) Phase 1: &up and preparation
During this phasghe necessary preparation netdbe made for the application of the SIM to
an interpretation activity used in interpretive research. This phase includes the steps of a)
identifying the field of inquiryb) identifying and collecting the text that will be interpreted

b)

and, c) the clarification of a research question.
Phase 2: dderstanding and contextusfion

In this phasgthe SIM is applied to interpret a text. The apalion of the SIM follows

Gadamer 6s

phil osophy

t hat

a

final

under stand

evolves as more is known about a subject madted as suctthe execution of the SIM could

potentially continue as aeverending interpretation loop. The mechanism to control the
duration of the SIM is to limit the number of interpretive cychasl is set prior to the execution

of phase

Phase 3: \Wite up and communicate

2.

The final phase of the application of the SIM is a wuipeofthe understanding reached during

phase 3.
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Figure4.19 shows a diagram that captures the sequential nature of executing the Sipara®f a
process

. Phase 2: Phase 3:
Phase 1: X i
. Understanding and Write up and
Setup and preparation 2 .
contextualization communicate

Figure 4.19: High- Level Process View of the SIM

By overlapping theénigh-level process describdd Figure4.19 onto the SIM it becoms clear which
of t h estepSis &kécsited in the procéSgure4.20):

[ Write up and communicate ]

Understanding and contextualization

[ dialectic ]
y
guestioning interpreting

A

[ reflection ]

A

A,

[ prejudice / tradition ]

Setup and preparation

Figure 4.20: Detailed Process View of the SIM

4.4.8 The Limitations of the SIM

The application of the method demands intellectual honesty and integrity. The requirement of openness

to being influenced by the phenomenon in letting it show jteelfritical to the effectiveness of the

method Figure4.21 shows the inherent risk if the role of prejudice is underplayed (a direct consequence

of not being open) in the application of the SIM. The tradition of the interpretgrmogover (indicated
by way of a dashed line) the examining positi@nd in so doingobscure its role in the understanding
of the phenomenon. Likewis¢he motive of the interpreter can directly influence the examining
position if the prereflection step is not followed. Botcases wouldegativelyaffect the conclusions
drawn from applying ta SIM.
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Figure 4.21: A Critique of the SIM

4.5 THE EVALUATION OF THE SIM

Cycle B : SIM
Step 1:
Lack of EA claim and
understanding of Propositions
EA

N
| |

Step 2:
Create a SIM

u
| |

Step 3:
Develop SIM
c Step 4: WCirCumscriplion
S
5 = Apply SIM to EAF
53
o >
[T

DSR Progress Map

In this sectionthe SIMwasapplied to the problem afnderstanding EA (sectioh?2). By following

t he S| Mbase probegsdgere4.20), the sections to follovdescribe the setup and preparation
phasgsection4.5.1), followed by theunderstanding and contextigliion phasésection4.5.2 of the
SIM. The section will conclude with the third phasewsite up and communicdtésection4.5.3.
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4.5.1 Phase 1: Saip and Preparation

During the setup and preparation phatse foundation for the interpretive undertaking towards
understanding enterprise archtige, is laid out and made clear. This phasgudes three important
steps namelyi

1. Thefield of study is identified
2. The text that will be interpreted is identified
3. The context for thexamining position is prepared.

4.5.1.1 Steps 1 and 2: Identify Field ofStudy and Select Texts

The conterg of Step 1 andStep2 areimplied in the problem and suggestion steps (seetignof the

S| M6 s DS RhedieldotstudysEA, and theEAFs consulted in thevaluation othe SIM hae

been identified and discussed i&@pter2 (section2.4). In order to make the research managedtble

was necessary to limit the text consulted for interpretation to those that most closely represented its core
tenets. This means that for each of the framewahiestext that sees as its seminal description sva
selected. Any secondary téxin otherwords, material written btheresearcher or commentators about

the frameworkswasexcluded.The text thatvasinterpreted by a demonstration of the Stbhsisted

of the foundational writings of the Zachman Framewdi®GAF Version 9.1and DoDAFVersion

2.02 The texts selected for each of the frameworks are listédbe4.2:

Table 4.2: Enterprise Architecture Framework Representative Texts

Framework Selected text Motivation

Zachman Framework | A framework for information systems Seminal paper
architecturgZachman, 1987)
Extending and formading the framework for Seminal papeand significant

information systems architectuf®owa & formalisation ofthe framework
Zachman, 1992)
TheZachman Frameworlor Enterprise Zachman eBook

Architecture: Primer for Enterprise Engineerin
and ManufacturingZachman, 2002)
TheZachman Framewor&volution(Zachman, | Article ontheZachman

2009b) Frameworkhistoryand
evolution
TOGAF TOGAF Version 91 (The Open Group, 20d) | TOGAF Version9.11 formal
descriptionavailable online
DoDAF DoDAF Version 2.@, Volumesl,2 and 3 Formal description

(Department of Defense, 2010; DoD Chief
Information Officer, 2009)

4.5.1.2 Step 3i The Context of the Examining Position

The significance of EA as a representation or description (blueprint idea) of the entsnggsss that
the tradition in which EA stands is that of representing aspects of the entespaseng.3). The aim
of EA to represent the enterprisgon reflectioncan mean that any EA researchbinker or scholar
comes to an interpretation of EA withetldeaof EA-as-blueprintin mind. The preunderstanding of
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EA-asblueprint( s ee He i d-stiggueerddaussidndnr sectigh3.3.1and Figure 4.8) is an
example ofthe interpretés prejudice(refertoGadamer 6 s prej udi A8.33INscussi (
that EA is &eady understoodh a specific way. Furthermagréhe idea of EA-asblueprint can be
understoodas a holistic representatiard the enterprisé in other wordsas a representation of the
whole enterprise and not just its parfhe EAasblueprint tradition (in the sense of a holistic
representation), on the part of tingerpreter serve as a recognition of thigadition and prejudicthat

the interpreter brings to the actinferpreting EA A theoretical standpoint that deapecifically with
viewing things as wholess therefoein keepingwith, and supportive othe EAasblueprint tradition
Such a theory of wholes importantbecause of the inherent risk of interpreting EA as that which the
tradition already claimsThe potential circular interpretatide not usefulas no new understanding
about EA vould bepossible The role of a perspective or theory that is not directly associated wjth EA
but that also deals with describing things as wholes needed for the aysis. Worldview theory

providedsuch an external perspectiesnd will be discussed next.

45.1.2.1 Worldview T heory

Researcher#n generalsolve the mysteries of the world by asking questions and formulating problems.
These questions are rooted in a humanrddsi understand the world they occupy. One particular
wording of such a general question is as followhat is the nature of external reality, that is, the world
around us?The researcher in this way takes a particular position relative to the world unde
examination; the world is, in a sense, viewed or observedaphi®ach can also be called arldview,

a term that has been used widely for over 100 y@&a8Vitt, 2004) As a topi¢it has been discussed

and examined by philosophers, theologians and scientists alike. What is of interest to the researcher is
the possibility it poses, as a theory, to study views of wholes. This section will analyse worldview theory
with aviewofapply ng it to set up the examining @ositio
worldview analysis is conducted along the lines of ttea, descriptionand the componentsf
worldview, as proposed by worldview theory.

4.5.1.2.2 Theldea of Worldview

A worldview, accading toCobern (1988)provides a nomational foundation for thught, emotion and
behaviour. Furthermore, it provides a person with presuppositions about what the world is really like
and what constitutes valid and important knowledge about the teldighen (2000)in turn, argues

for a conceptual framework of thought that ties all things together, so that we may understand society,
the world and our place in it. The l&its of such a framework would help humanity to combine the
wisdom gathered in the different scientific disciplines, philosophies and religions. Instead of small
sectional views of reality, humanity would be equipped with a picture of the whole. This pibinire

might be helpful tavardsunderstanithg, and therefore capg with, complexity and change. Such a
conceptual framework can be called a "worldview".
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4.5.1.2.3 Description of Worldview Concept

Carvalho (2006:113)escribeswod vi ew as a fibel i ef system concerni

one acts as a Caberrb(jl988writing from anesdutationa} gerspective, understands
worldview to be gerson's fundamental view of realifijhe theological perspective is described as a
set of presuppositions (assumptions which matyuse partially true or entirely false) which we hold
(consciously or subconsciously, consistently or inconsistently) about the basic makeup of the world
(Sire, 2004) Worldview, in scientific terms, is held a8 intertwined, interrelated, interconnected
system of beliefeWitt, 2004) These dscriptions of the worldview concept show agreenieriasic
terms over a wide spectrum of study and research interest. Of particular interest is the aspelitbf a
suggesting a kind of knowledge that is orgadiin a system of thought. Another irgsting aspect of
worldview description is the idea of worldviewglebal in its scopeas it addresses a view of a world
and finally, the view ornreality or world, which suggests that the person holding the worldview treats
the world as an object. Ftiie purpose of this thesithe definition proposed by the researchers from
Centre Leo Apostl&vasaccepted as representative. This definition states that a worldview is

A coherent collection of concepts and theorems that must allow us to construzala glo
image of the world, and in this way to understand as many elements of our experience
as possibléAerts et al., 2007)

4.5.1.2.4 Components of aWorldview

The various definitions afthat aworldviewis, highlight the common aspedtsatdescribe the strigre

of worldviews. Inmost cases, these aspects are expressed as questions that aim to cover the world or
reality in as broad a scope as possible. The intent of a worldview description is to déscbe
complete a mannexs possiblgthe knowledge thasomeone holds as a representation of their view of

the world.

Sire (2004)in an attempt to capture the completeness, in scope, of a wor|gvgyessthe following
list of questions:

1 Whatis prime reality in other wordsthe really real?
What is a human being?
What happens to a person at death?

Why is it possible to know anything at all?

= =4 =4 =

How do we know what is right and wrong?
1 What is the meaning ofuman history?

In addition to this list Sire (2004)categorses the knowledge associated with worldviewspes
theoretical, presuppositional or theoreticallhe meanings of these are as follows:

1 The pre-theoreticalknowledge consists of those notions and their relationships that precede
any reflective, theoretical thought.
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1 Thepre-suppositionals thoseaspects of knowledge which people may be able to givengaso
for, but cannot, strictly speaking, prove in a theoretical manner. (Accordhgitaes (1983)
this is called a logical prior proposition).
1 Thetheoreticalis that knowledge whichagss fr om t he mindds consciou

The worldview componentsis described bperts et al. (2007)accouning for the basic elements of
every worldview are expressed as the followilig} of questions:

T What is the natte of our world? How is it structured and how does it function?

1 Why is our world the way it is, and not different? Why are we the way we are, and not different?
What kind of global explanatory principles can we put forward?

1 Why do we feel the way we feel this world, and how do we assess global reality, and the role
of our species in it?

1 How are we to act and to create in this world? How, in what different ways, can we influence
the world and transform it? What are the general principles by which wedshiganse our
actions?

1  What future is open to us and our species in this world? By what criteria are we to select these
possible futures?

1 How are we to construct our image of this world in such a way that we can come up with
answers tdhefirst three qustions on the list?

1 What are some of the partial answers that we can propose to these questions?

In philosophical termsVidal (2008) describeda fipr ocedur al agendao arti
guestions:

1 How should we act? Which is answergdHyaxeology (theory of actions)

1 Whatis good and what is evil? Which is answeredkiglogy (theory of values)

1 Whatis true and what is false? Which is answereBgigtemology (theory of knowledge)

1 Whatis? Which is answered @ntology (nodel ofreality as a whole)

1 Where are we going? Which is answeredbgdiction (model of the future)

1  Where does it all come from? Which is answereékpglanation (model of the past)

The proposed answers to Vidal 06s ,bndastcandéseapinest i o1
Table4.3, areassociated with the disciplines found in philosaphy

Table 4.3: Worldview questions relating to philosophical disciplines

Worldview Question Philosophical Discipline
What is? Ontology (model of reality as a whole)
Where does it all come from? Explanation (model of the past)
Where are we going? Prediction (model of the future)
What is good and what is evil? Axiology (theory of values)
How should we act? Praxeology (theory of actiohs
What is true and what is false? Epistemology (theory of knowledge)
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4.5.1.2.,5 Summary and Reflection

Researchers and thinkers making use of worldviewyhdo so in an attempt to study the way humans
view the world. With its roots in various humariented research fields such as sociology, theology,
education and anthropologit shows remarkable common ground.eT¢tommon ground can be
summarsed as firstly, an attempt to represent the world in its broadest conception possible, as seen
from the human perspectivg second aspect of the commonality is the notion of coherence in the way
that the elements of a worldview-eaist. Thirdy, and finally, worldview theory providsa useful set

of questions that can be used to examine an object in terms of a wide conceptual scope. This last point
allows for the application of ik set of worldview questions to determine what worldview is held by
any given thinkerThe examining position of the SiMasthereforeinfluenced by worldview theory as

the meaning of EA is interpreted.

4.5.2 Phase 2: Understanding and Gntextualisation

Phase 2 detawith the process of interacting with the text and reflectinghe result. Thanteraction

was in the form of a dialectical questioning of the text from the perspective of an examining position.
The examining positiowas itself worded as a question that guidiee interpretation of the text. The
process of reflectiomnvas designeda examine whether the answers to the questions put to the text
confirmedthe examining position or not.

4.5.2.1 The Examining Position

In order to interpret EArom the perspective ofEA-asblueprint fore-structure (section4.51) of
understandinghe examining position for the execution of tBIMwas statedas follows:

Enterprise architecture is similar in intent to the enterprise as a worldview is to the world.

In orderto engage with the text (frothe selectedEAFs, sectior2.4.1andTable4.2), only the text that
deals directly with an explanation of teelectedEAF wasexamined In the absence of such teat
representative selection of textasanalysed.

The examining positionvas clarified by the following goals based omorldview aspects(section
4.5.1.2.4, namelyi

1. To describethe underlyingknowledgebaseof EA in terms of the classification scheme
described bysire (2004)pre-theoretical, presuppositional and theoreticalso that a picture
of the development status of EA knowledge can be determined

2. Toexplore thescope ofin understanding &A in terms of the worldview questions formulated
by Vidal (2008)(Table4.3).

Each of thegoalswasachievedbyan it er at i on o fthus Iméng&e dkécationeok e c u t |
the SIM totwo cycles. Eacltyclewas marked by a set of answers, recorded as secondary text, to the
guestions thatvereput to the primary text. The reflectio(®ection4.4.5 on the secondary text then

either confirned or disconfirnedthe examining position.
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4.5.2.2 Formulating Examining Questions

Due to the comprehensive character of the examining pasdi@et of associated questionsre
selected to be put to the text under interpretation. The set of questiorsl frarh of the dialectical
exchange with the text (sectid.]). The set of gestionswas worded to achieve the goal of each
interpretation cycle (sectiah5.2.3, andwas worded to produce a set of answers as the secondary text.

45.2.2.1 Cycle 1:Determine the Development Status of EA Bnderlying Knowledge Base

In terms of underlying knowledg&ire (2004)definitions of pretheoretical, presuppositional and
theoretical underpinningare instructive. Theknowledge typeswvere used to discover the basic
understanding of the knowledge underpinning a research tope.d€kelopment status of the
underlying knavledgewasdeterminedy providing answert the following questions:

1 Are any assumptions in evidence thegnot directly explained or justifiedbut aretaken as a
‘given for the field of study?

1 What aspects are put forth as accepted know|dalgevithout any particular scientific or other
researctrelated evidence or grounding?

1  What explicitly referenced scientific theories form part of the knowledge of the object under
examination?

By applying the above set of questions to, Epecifically the sebf questionsvas formulated in such
a way that iwvas directed at the text that contains EA matertaiswas done to focus the interpretation:

1 Are any assumptions about EA in evidence that is not directly explained or judiifieis
taken as &iven' for the field of study?

1 What aspects are put forth as accepted knowledge abqutithut any particular scientific
or other researctelated evidence or grounding?

1 What explicitly referenced scientific theories relating to EA are listed in the text?

4.5.2.2.2 Cycle 2: Understand EA Holistically

The understanding of EAvas examined in terms of the holistic scope provided by the worldview
guestions proposed Midal (2009)(section4.5.1.2.4andTable4.3). Similar tothefirst Cycle, the set

of Vi d alestisnsverealsoworded tofocus the attention of the interpreter on the content of EA
specific text. ThesEA-specific questioparesummaised inTable4.4:

Table 4.4: EA Examining Position Questions

Worl dview Questio Worldview question directed at EA text
What is? éntology) How is EA defined or describday the EAFNote that a
limited view of ontology is usedlue to the assumption that
EA is alreadyreal in the ontological senge
Where does it all come from? (model of th In what way does the EAF address the issue of time as it
past) relates to EA? (Note that the aspect of past and future reld
Where are we going? (model of the future| to time only one question is thus relevant.)
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What is good and what is evil? (theory of | In what way desthe EAR d dr es s E A0 sther e

values) values of an enterprise?

How should we act? (theory of actions) I n what way does t he EAFhea
actions/behaviour of the enterprise?

What is true and what false? I n what way does the EAF a

(epistemology) the knowledge aboutn enterprisefNote that knowledge
about the enterprise relates to epistemology in the sense ¢
what can be knowmather than what is true or falye

4.5.2.3 Dialectical Process and Interpretation

As part of the dialectical procesesthe SIM (sectio.4.1andFigure4.12), each set of questiongas
posed to the textand the answeraere recorded as secondary text. Theipgsof questionsvas
executed by the interpretddeeping the question in mind while reading the text. Thevarswere
recorded as secondary text that fed into the interpretation(sgepion4.4.2 and Figure 4.13). The
interpretation of these answers (or secondary text) degemdthe contents of each secondary,tagt
well asthe prejudice and traditiofsection4.4.3 Figure4.14 andFigure4.15) of the interpreter. The
examined text might ndtaveproducel clear answers to the questions posed, @nid thiswas where
the interpretationamemost to the foreGadamer (20043tated that interpreters engage with the text
through the structure of plathiswas the aspect needed when answetsdt at first seem to be clear.
Whatwas most important about the interpretatiand especially the dialectical exchaygyes tostay
open to what the text ish In theeventthatthe text dd not respondat all to the questions posed tp it
the interpregrthen looledfor opportunities to explore the text on a deeper level.

4.5.3 Phase 3:Write Up and Communicate

During the third phasehe results (secondary text) of the interpretatigre discussedDue to the
nature of hermeneutic interpretatjon direct answer for each questisas necessarily available in the

text under examinatigrand each answavas thus in itself an interpretan of what the text dd in
response to the question puttdith e secondary text of ewasxdcordey cl e
and is showrn thefollowing section Theinterpretations shown irthe form ofa summary

4.5.3.1 Cycle I Secondary Text

The secondary textas captured in table format to facilitate the interpretation process. Each table
represerdgdthe secondary text for the examined EARe tableconsised of threecolumns where the

first columncontainedhe examining questignhe secondolumncontainedhe answerand the third
column contaiedthe reference to the primary text
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Table 4.5: Cycle 1 Results The Zachman Framework for Enterprise Architecture (Zachman

Framework)

Question

Answer

Reference

Are any assumptions
about EA in evidence
that is not directly

The process of building complex orgsations is
similar to buildingcomplex engineered artefacts
such as iaplanes and buildings.

(Zachman, 1987)
Chapter 1 of Zachman
EBook(Zachman, 2002)

explained or justified
but is taken as ‘given

Architecture and engineering are closely related.

Chapter 6 of Zachman
EBook(Zachman, 2002)

for the field of study?

Architecting the enterprise is a process of reificat
of the things associated with the enterprise.

(Zzachman, 1987; Sowa &
Zachman, 1992)

Chapter 1 of Zachman
EBook(Zachman, 2002)

What aspects are put

All architects work in the same way.

forth as accepted
knowledge about EA

Architects operate from a universal discipline
namely engineering.

without any particular
scientific or other
researchrelated
evidence or grounding?

Zachman draws parallel with physiesd

highlights the following:

1 The models always exist

1 The system is the enterprise

91 Vertical slivers: narrowin-scope descriptions
are quickbut lead to stovepipes

Horizontal slivers: higHevel detail descriptions are

good for planning, scoping, bounding, segmentin

etc, but are not good for implementation

Chapter 4 of EBook
(Zzachman, 2002)

What explicitly
referenced scientific
theories relating to EA
are listed in the text?

Architecture and engineering disciplines

Information System development theories such &
entity relationship diagramstc.

Classification theory based on the waifikhe

ancient Greeks to the present.

(Zachman, 2002; Sowa &
Zachman, 1992)

Table 4.6: Cycle 1 results- The Open Group Architecture Framework (TOGAF)

Question

Answer

Reference

Are any assumptions
about EA in evidence
that is not directly

explained or justified

An effort like TOGAF can be produced effectively
as a participative process.

List of contributors irFront
matter section of TOGAF
website(The Open Group,
2011c)

but is taken as a given
for the field of study?

TOGAF considers the enterprise as a systard
endeavours to strike a balance between promotit
the concepts and terminology of ISO/IEC
42010:2007 ensuring that usage of terms define
by ISO/IEC 42010:2007 is consistent with the
standardand retaining other commonly accepted
terminology that igamiliar to the majority of the
TOGAF readership

Chapter 2: Core concepts
(The Open Group, 2011c)

What aspects are put
forth as accepted
knowledge about EA
without any particular
scientific or other
researchrelated
evidence or grounding’

The current economic environment is termed the
Information Age.

Chapter 1: Introduction
(The Open Group, 2011c)
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Whatexplicitly
referenced scientific
theories relating to EA
are listed in the text?

TOGAF acknowledges a long list of sources
influencing its developmenand consists of a
mixture of IT, management and project
management material. At least one volume on

List of referenced
documents irfFront matter
section of TOGAF website.
(The Open Group, 2011c)

archtecture written by Alexander.

Table 4.7: Cycle 1 results- The Department of Defense Architecture Framework (DoDAF)

Question

Answer

Reference

Are any assumptions aboy
EA in evidence that is not
directly explained or
justified but is taken as a
‘given for the field of
study?

Development of DoDAF V2.0 is guided by
several assumptions. These are:

1

The DoDAF will continue to evolve to meet
the graving needs of decisiemakers in a
NCE.

As capability development continues, and
infrastructure continues to mature,
architectures will increasingly be a factor in
evaluating investments, development and
performanceat the various portfolio levels.
As the DoD increases its use of architecturd
data and its derived informatipfor decision
making processes, architects will need to
understand how to aggregate the data as
useful information for presentation purpose
at the enterprise level.

The DoDAF plag a critical role in the
development and federation of architecture
It will continue to improve its support for the
increasing uses of semantically linked and
aligned architectural data.

Architectural data described the DoDAF is
not alkinclusive. Architectures may require
additional data, and it is expected that
architecture developers at all levels will
extend the set of architectural data as
necessary.

Prescription of required architectl data sets
or views to be included in an architecturea
decision made by process owndrased on
the purpose of the architecture, not by
DoDAF. Some specific minimum
architectural data will be describedtire
DoDAF, for the exchange of architectural
data in the federated environment, and will
included in the architeatal data set
supporting products required by the proces
owners.

(DoD Chief Information
Officer, 2009)17)

What aspects are put forth
as accepted knowledge
about EA without any
particular scientific or
other researchelated

evidence or grounding?

Not clear, will lead to subjective interpretation
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What explicitly referenced| None
scientific theories relating
to EA are listed in the text

4.5.3.2 Cycle 1:Summary of Results

All three the EAFs achman FrameworkTOGAF and DoDAF) submitted to the SIM for
interpretation originated from a practitionarperspectiveand were not developed by an academic

institution, although over the course of each EAF developmeath enjoyed academic fogisection

2.2). According to the history of each EAthe Zachman Frameworis the oldest (if its inception is
datedat 1987) with TOGAF second (TOGAF 1 was launched in 199%)d DoDAFthird (DoDAF
Version1 waslaunched in 2003). TOGAF and DoDAF share early rob®GAF was influenced by
TAFIM 2.0, and DoDAF grew out of C4ISR 2(@hich was influenced by TAFIM 2)qFigure2.1).
The relative age of each EAF sgapproximately 27 yearfor Zachman Frameworkl9 years for
TOGAF, and 18 years for DoDAF (inclusive § earlier versions as C4ISR)ollectively, the three

EAFS represerfi4 years of active development and application.

The results from the first cycle applying theSIM did not present a clear picture with regard to the

underlying theoretical development of E#s represented liliethree EAFsleading to the following

points:

)l

The Zachman FrameworkinderstandsEA as aiding the enterprise in building complex
information systemsThemodern era is represented and characterised &sftrenationEra,

and enterprise systenas a resujJimust ensure that systems effectively manage the information
of an enterprise. The main assumptiorthaf Zachman Frameworls that the success in the
construction of these complex information systems is linketthé success in disciplines that
have solvd the problem of building complex objedtssuch as the aircraft manufacturing
industry.

In the case of TOGARhe inclusion of the ISO/IEC 42010:2007 standard as part of clarifying
the architecture concepidicates an assumption that EA addresses téotjcal systems.
DoDAF is explicit byits listing of the assumptions that guide the application and development
of DoDAF. DoDAF also emphasisghe role of IT systems in the management of an
e nt er gecisioaneakirgprocess.

In summary all three EAB basedheir own development strongly on the role of technology in the

effective running of the enterprisea position thawas taken as givenwithout the provision of

scientific evidence to the fact.

In conclusion the Zachman Frameworks based uponhe ideas of classificatioachemasas wa

evidenced by the six interrogatives (columres)d combined with the reification steps (rowf)e

theoretical base is rooted in an ontological approach to describing engineering afffédace.2).

TOGAF lists a number afeferencedheoretical resources acknowledgement of their influence in
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the development and evolution of TOGAF. The determination of whehe spectrum EA theetical
knowledge liesas evidenced by the interpretation of the selected E#&Bs more towards a pre
suppositional state rather than a theoretical state.

4.5.3.3 Cycle 2 Secondary Text

The secondary texwas captured in table format to facilitate the intetatien process. Each table
represergdthe secondary text for the examined EARe table consistlof three columnswhere the
first columncontainedhe examining question, the secarmdumncontainedhe answerand the third
column contaiedthe referace to the primary text

Table 4.8: Cycle 2 Results- The Zachman Framework for Enterprise Architecture (Zachman

Framework)

Question

Answer

Reference

How is EA defined or
described by the EAF?

The ZachmaifrrameworlE is the
fundamental structure for Enterprise
Architecture and thereby yields the total s
of descriptive representations relevant for
describing an Enterprise.

(Zzachman, 2008)

In what way does the
EAF address thissue
of time as it relates to

The framework is the record of the
enterprise, in terms of versions it is up to t
tool used to store different-#s models

Where columr{Figure2.2)
Chapter 5 of Zachman EBook
(Zachman, 2002)

EA?

Same answer as above, the future oriente
view can be reflectemh the framework but it
depend on how the enterprise applies this

Where and ldw column(Figure
2.2)

Chapter 5 of Zachman EBook
(Zachman, 2002)

In what way does the
EAF addr es:
relationship to the
values of an enterprise]

Row 1 and 2 can relate to the vision and
mission of the enterprise with titow, Who
and Whycolumns deahg with values

Why column(Figure2.2)
Chapter 1 and 6 of Zachman
EBook(Zachman, 2002)

In what way does the
EAF addr es:s
relationship with the
actions/behaviour of thg
enterprise?

The enterprise is captured in modedat
make devel of analysis possible and this is
probably the greatest claim of EA thinkers
that it will directly impact the behaviour of
the enterprise because it knows more of
itself.

Why column(Figure2.2)
Chapter 8 of Zachman EBook
(Zzachman, 2002)

In what way does the
EAF addr es:s
ability to represent the
knowledge about an

enterprise?

The ZachmarFrameworkdescribe the
contents of the framework as the ontology
the enterprise

(Zachman, 2008)
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Table 4.9: Cycle 2 results- The Open Group Architecture Framework (TOGAF)

Question

Answer

Reference

How is EA defined or
described by the EAF?

ISO/IEC 42010:2007 definéarchitecture"
as:
"The fundamental orgagition of a system,
embodied in its components, their
relationships to each other and the
environment, and the principles governing
its design and evolution."
TOGAF embraces but does not strictly
adhere to ISO/IE@2010:2007 terminology!
In TOGAF, "architecture" has two
meaningsdepending upon the context:
1. A formal description of a system, ¢
a detailed plan of the system at
component level to guide its
implementation
2. The structure of components, thei
inter-relaionships, and the
principles and guidelines governin
their design and evolution over
time.
In TOGAF it we endeavour to strike a
balance between promoting the concepts
terminology of ISO/IEC 42010:2007
ensuring that our usage of terms defined
ISO/IEC 42010:2007 is consistent with the
standard and retaining other commonly
accepted terminology that familiar to the
majority of the TOGAF readership.

Chapter 2: Core conceffshe

Open Group, 2011c)

In what way does the
EAF address the issue
of time as it relates to
EA?

The phases of the ADM designiasand te
be architectures.

Part Il ADM (Figure2.6) (The

Open Group, 2011c)

In what way does the
EAF addr es{
relationship to the
values of an enterprise

Not directly clearbut if this knowledge
(values)is encapsulated in the mission and
vision of the enterprise¢hen the following
phases of the ADM are relevant:

1 Preliminary

1 Phase A: architecture vision

9 Phase Bbusiness architecture
If values relate to requirementken it is
part of the whole ADM.

Part Il ADM (Figure2.6) (The

Open Group, 2011c)

If values relate to the vision of the Open
Group (ex. Boundary less information flow|
then EA (in terms of how TOGAF
understands it) has this at its core.

Chapter 2: Core concepfEhe

Open Group, 2011c)

In what way does the
EAF addr es{
relationship with the
actions/behaviour of
the enterprise?

The ADM deals directly with the creation o
the EA andby extensiopalso how the
enterprise does its businédsperhaps most
clearly reflected in the notion of
architectural principles.

Part Il ADM (Figure2.6) (The

Open Group, 2011c)

In what way does the
EAF addr es{

ability to represent the

TOGAF uses the Architecture Content
Framework (ACF) to storarchitectural

Chapter 1: IntroductiorF{gure
2.5) (The Open Group, 2011c)
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knowledge about an
enterprise?

artefacts. The ADM is used to create the
architectural artefacts.

Part Il ADM (Figure2.6) (The
Open Group, 2011c)

Table 4.10: Cycle 2 results- The Department of Defense Architecture Framework (DoDAF)

Question

Answer

Reference

How is EA defined or
described by the EAF?)

In a genericsense, an enterprise is any
collection of orgarsations that has a commo
set of goals and/or a single bottom line. An
enterprise, by that definition, can encompas
Military Department, DoD as a whole, a
division within an orgarsation, an
organgation in a single location, or a chain @
geographically distant orgasaitions linked by
a common management or purpose. An
enterprisetoday, is often thought of as an
extended enterprise where partners, suppli
andcustomers, along with their activities an
supporting systems, are included in the
architecturaldescription.

Government agencies may comprise multip
enterprises, and there may be separate
enterprise architecture, or Architectural
Description projects. However, the projects
often have much in commaegardingthe
execution of process activities and their
supporing information systems, and they ar,
all linkedto an enterprise architecture.
Architecturaldescription developmenin
conjunction with the use of a common
architecture framework which describes the
common elements of Architectural
Descriptions, lendsdalitional value to the
effort, and provides a basis for the
development of an architecture repository f
the integration and rase of models, designs
and baseline data.

(DoD Chief Information Officer,
2009)

In what way does the
EAF address the issug
of time as it relates to
EA?

Architectural Descriptions may illustrate an
organgation, or a part of it, as it presently
exists; any changes desired (whether
operational or technologgriven); andthe
strategies and projects employed to achiev:
the desired transformation.

Architectural Descriptions define a strategy
for managing change, along with transitiona
processes needed to evolve the state of a
business or mission to one that is more
efficient, effective, current, and capable of
providing those actions needed to fulfil its
goals and objectives.

(DoD Chief Information Officer,
2009)

In what way does the
EAF addres
relationship to the
values of an enterprise

An Architectural Description is a strategic
information asset that describes the current
and/or desiredelationships between an
organskat i onds business
management processes, and the supportin
infrastructure.

(DoD Chief Information Officer,
2009)
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Enterprise Architectures: A strategic (DoD Chief Information Officer,
information asset base which defines the | 2009)

mission, the infamation necessary to perfori
the mission, the technologies necessary to
perform the mission, and the transitional
processes for implementing new technolog
in response to changing mission needs. EA
includes a baseline architecture, a target
architectureand a sequencing plan.

In what way does the | The DoD EA is an Architectural Description (DoD Chief Information Officer,
EAF addr e s |thatisan enterprise asset used to assess | 2009)

relationship with the | alignmentwith the missions of the DoD
actions/behaviour of | enterprise, to strengthen customer support,
the enterprise? support capability portfolio management
(PfM), and to ensure that operational goals
and strategies are met.

In what way does the | Visualising architectural data is accomplishg (DoD Chief Information Officer,
EAF addres& A 6 s | through models (e.g. the products describe( 2009)

ability to represent the | in previous versions of DODAF). Models
knowledge about an | (which can be documents, spreadsheets,
enterprise? dashboards, or other grapal
representations) serve as a template for
organsing and displaying data in a more
easily understood format. When data is
collected and presented in this way, the reg
is called a view. Orgased collections of
views (often representing processestsms,
services, standards, etc.) are referred to as
viewpoints, andwith appropriate definitions
are collectively called the Architectural
Description

4.5.3.4 Cycle 2: Summary of Results

The second c yeaxdcdiongrodudedhaerichSictité &f the comprehensive nature of EA
knowledge. Each of the EAFs that was submitted for interpretatmsised of extensive descriptions

of itself in either articles (academic and informal), websites or technical guidebBakh of the
answers to the questions put to the,teeresummarsedas follows

1 How is EA defined or describday the EAF?

0 ThezZachman Frameworttefines itself as the fundamental structure of the enterprise
and as suchis the ontology of the enteiipe.

o0 TOGAF, on the other handases its definition of EA on the ISO/IEC 421010:2007
standard by focusing on two meanings of architedturamely as a) a description of
the systems used in the enterprise (a system and its implementationandw)) a
structure of components and their relationship

o DoDAF understands EA as an architectural description of an enterphisee an
enterprise is defined as a collection of orgations that share a common set of goals.
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1 In what way does th&AF address the issue of time as it relates to EA?
In all three caseZzGchman Frameworkl OGAF and DoDAF,)asinterpreted by the Slivthe
idea of arasis and tebe architecturevaseither suggested alescribed. Thetorageof the EA
artefacs that represent thenterprisas dexribed as follows:

0 TOGAF defines an Architectur€ontent Framework (ACF) that describes types of
architecture deliverables thatestored in the architecture repository

o The Zachman Frameworkin itself, as an enterfge ontology contains the
representation of the enterprise at any given point of time&t changes as it is updated
or continually used in the enterprise.

o DoDAF store the architectural description in a repository

1 Inwhat way des the EAR d d r e sralatidhghip &the values of an enterprise?
The link between thénterpretedEAFs and the valuesf an enterprisewas expressed sa
relationship between the EA and the vision and strategic direction of the enterprise.

0o The Zachman Frameworkaptures this information in thérst two rows of the
framework.

0 TOGAF capture strategy in the Preliminary Phase of the Architecture Development
Method (ADM), this strategic information is carried throughout the cyclic execution of
the ADM and forns the basis upon which architecture decisions are made.

o DoDAF describes the architectural description as a strategic information asset that
describes the relationship between strategy, management and supportive infrastructure.

1 In what way des the EAFadde ss EAOGSs r e lthe adgtiansibehaviopr ofwtihet h
enterprise?

This question wa not answered directly by any of the EAFs interpreted by the SIM. The
implication, however of doing EA in an enterprisaddressedecisionmakingi such asfor
example how to stay relevant in the marketplace (as is demanded by agile practices). In all
three caseghough the emphasis of starting an EA practieas focusean the development

of computerised systems that work with the processing of information (moralfpkmown

as information technology (IT)).

1 Inwhatway destheEAR ddr ess EAG6s ability tanemntemfse?e sent
This answerwas probably the mst important point that EAFs madabout the enterprise
namelythat the representatiorfsnodels) and the access to those representations (views or
viewpoints) directly address what can be known about the enterprise.

0 The Zachman Frameworkaptures this knowledge as an ontoldaggt consis of
architectural primitives.
TOGAF does so as a s#tarchitecturesind architectural artefacts.

o DoDAF captures this knowledge as a set of architectural descriptions.
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4.5.3.5 Reflection and Understanding

The set of questions that guided the reading of the EAF matergabsall created to support the
examining psition of the SIM The interpretation and reflection phaségyre 4.16) of the SIM
resuled in aninterpretation of the selected EARat confirmed(or disconfirmed whetherEA was
similar in intent to the enterprise as a worldview is to the world. Upon refiteati tle secondary text
summarsed in ®ctiors4.5.3.2and4.5.3.4 the role of EA inrepresentinghe enterprisgvasestablished
as the key purpose of the inner working of the EAF. The details about the enterprisethptured

in models or documentserve to informdecisionmakingfor the groups of people in themterprise
regarded as having a stake in the outcomes of good decigithnsf. the questions derived from
worldview theory vereanswered positivelyy in other wordsthe EAFs were able to provide an answer
to each question. Bexamining positionvasthereforeconfirmed and EAcan be understood asing

in such a way as to describe the enterprise in a similar way that a worldview describes th€h&orld.
examining position as a confirmed positmasused to serve as a claimarfi understandingf EA,
and isworded as follows:

Enterprise architecture is similar in intent to the enterprise as a worldview is to the.world

The EAclaim is supported by a set siik EA propositions that elaborate and support the EA claim.
Each EA proposition is a statement thattaegs the key ideas of the answers to the examining
guestions. The key ideas of each EAF contribute to a general answer that states the common ground
shared by all the interpreted EAFS, as follows:

1. What is the development status of the underlying thebBA®
EA underlyingtheoretical knowledgis ina presuppositional statésection4.5.3.3.

2. How is EA defined or describday the EAF?
EA is a description of thersicture of the systems of an enterprise.

3. Inwhat way does thEAF address the issue of time as it relates to EA?
EA represents the enterprise in thm@ented architectures such as afisag-beand hasheen
architecture.

4. Inwhatway desthe EARRddr e s s E A6 sthewvaukeseotan enterprisé?p t o
EA translates the values/strategy of the enterprise into operational sygtpropriate to the
information society.

5. In what way des the EAFaddr ess EAOs the acaohsibehaviolr iofpthewi t h
enterprise?
EA provides a means to manage decisions dbeul/|S management and implementation
the enterprise

6. Inwhatway destheEAR ddr ess EAG6s ability tanentemyse?e sent
EA captures agpresentation of the enterprise in the form of a model or set of models
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Lack of
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Step 2:
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\
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N

An Understanding of EA

EA claim and

Propositions

Create a SIM

N
|

| |

Step 3:

Step 4:

Develop SIM

1

Apply SIM to EAF

Circumscription

DSR Progress Map

Theunderstanding of EA consgstf the combination odnEA claim and thesupportive six

propositiongTable4.11):
Table 4.11: An Understanding of EA

The EA claim EA Propositions
Enterprise 1 | EA underlying theoretical knowledge is in a {s@ppositional state
architecture is | 2 | EAis a description of the structure of the systems of an enterprise.
similar in intent 3 | EArepresents thenterprise in timeriented architectures such as asisato-beand
to the enterprise hasbeenarchitecture.
as a worldview EA translates the values/strategy of the enterprise into operational systems
is to the world. | 4 appropriate to the information society.

5 EA provides a means to managgcisions about the IT3Imanagement and

implementation in the enterprise.
6 | EA captures a representation of the enterprise in the form of a model or set of n

4.6 CONCLUSION

Theview that EA is a comprehensive view of the enterpiis@a similar sense that a worldview is a

view of the world broughta unique perspective thafwasa statement of the obvious purpose of, EA

and b)}the EA view stated as a claim about the meaning qfdeAralued for its ontological implications.

The SM proved an effective artefatt identify an understanding of EA'he EA claim in itself adgla

measure of explicitness and clarity to the underlyinderstandingf EA, but the addition of theix

EA propositions enhancedis clarity.

The researchbould notstop herethough. Another level of interpretation and discoweasneeded to

produce

preci se

conce

pts

t hat

descri

be

EAOSs

proposition. This type of analysis also neéthe kind of grounding thatasan established view of the
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worl d. He i d e gnghemadiyds uridemsfahdimge ofi theeworld providddr a philosophical
foundation of the work to follow ihapter 5
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5.1 INTRODUCTION

The demonstration of the SIM in the preceding chapter resulted BA claim and siypropositions
that represent annderstandin@f EA as presented by three prominent EARsgmelythe Zachman
Framework(Zachman, 1987; Sowa & Zachman, 1992; Zachman, 2003§AF Version 9.1(The
Open Group, 2011@nd DoDAFVersion 2.02DoD Chief Information Officer, 2009)TheEA claim
and propositions are usefuh communicaing a basicunderstandingin terms of A knowledge
foundations)of EA, andrepresenta first step towards making the foundations of EA explitite
organsation of the EA claim andpropositions into a meaningful whole captlitbe foundational
knowledge of EAnotonly in terms ofconceptsbut also in terms of the relationships between them.
The use of an architectonic is introduced in this chapiera systematic organg mechanism to
structure tle understanding of Ef terms of key concepts and thedtationshipsHowever, he task

of constructinganEA architectonic is not triviaendshouldbeapproached systematicaliy order for

it to serve as a theory that can explaineékplicit foundationaimeaning of EA. In keeping with the
DSRapproach described in Chaptefs@ction3.2.2), this chapter wilfocuson thedevelopmenibf the
Enterprise Architectonic (EAtas well asan evaluaton of its use in addressing tHeAF selection
problem(section2.5.1). The theories used to design the EAt address a) the contaet@fterprise and
its associatedcomplexities b) a philosophical approach to aid the interpretation of EA as a
comprehensive representation of the enterpaise c) the theory of architectonics.

This chapter describes the design and demonstration &#Athand is structuredccording to the five
process steps of the DSR model discussed in Chapter 3 (se@iofhe awareness of the problem
(Step 1) and solution suggestion (Step 2jssussed inection5.2 Sectiorb.3and sectio®.4provides

a discussion on the theories used in the designdamdlopment (Step 3)f the EAt. The EAt is
evaluated (Step 4) in secti@n5 and contribution of the EAt is discussed in secboh The chapter
concludes in sectiob.7.

5.2 THE PROBLEM AND SOLUTION

Theawareness of the problem with EAG6s implicit f
2.5.7), and led to the suggestion of using architectonics to solve the problem. Once the DSR process
entered the development step of the prga@essther problem was identified (sect@5.3. The second

problem arose as a result of the need for architectonics to have conceptual contents to wiork with

order to create the EAt. What was missing was an understanding of EAr(s2&ig, and the

awareness of the absence of a general understanding of EA led to the awareness of the second cycle of
the DSR process$-{gure4.1). This cycle was executed in ChapteF#y(re5.1), and resulted in an EA

claim and six prpositions that represent an understanding of EA (sedtmB.5andTable4.11). The

EA understandingenalllé he continuation of the EAtdds devel op
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Figure 5.1: EAt Problem Awareness and Suggestion

The suggested solution to address the problem of implicit EA foundai®hs complete the design

and develop the Enterprise Architectonic (EAthe problem in the broad sense remains unchanged.
However with regard to the completion of the EAt accordingthe DSR process, the problem
awarenessvererefined. The refinemenwasnecessarybecause an understanding of Efale4.11)
wasavailable to form the contentsbfh e EAt . The refined problem st at
(section3.3.]) andis stated as follows:

How to structure the understanding of EA in termfunflamental concepts and their
relationships.

The requirements of tte At 0 s atkassfollgya:

1. The desired functionality of EAt contaiis
a. A set of foundational EA concepts
b. A description of the relationships between foundational EA concepts
c. A graphical representation of the EAt to facilitate its use in explgthe foundational
meaning of EA
2. The architecture of the EAt embodies
a. A distinct representation of EA foundational concepts
b. A distinct representation of the relationships betweeridaAdational concepts

Thedevelopment plan of theAt is discussed isection3.3.2.2 and summased inFigure3.15.

117



5.3 THEORY USED TO DEVELOP EAt
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The design of a conceptual artefaxt described bBereiter (2002)demands careful consideration in
its construction. The EAds an instance of a conceptual artefamuldbe securely based on a collection
of background theories that descrihe following:

1 The theory of architectonics to inform the purpose and construction of thsé&ion5.3.1).

1 A philosophical point of view from which to understand and interpret the way that humans
interact with equipmenHe i degger 6 s equi pment a(seaibny si s i s |
5.3.2.

1 The context of EAin terms of its role in managing the effects of appropriating information
technology (IT) and information systems (IS) as key comporuénite ogeration of an
enterprisgsection5.3.3.

This section will first discustghe theory of architectonics t hen move on to discu:
equipment analysjgind conclude with an overview thfe context of EA

5.3.1 The Theory of Architectonics

Architectorics as a term is defined Bjhe American Heritage Dictionary (20083 an adjective that
relates to architecture or desjgmd in philosophical termgelates to the scientific systersition of
knowledge.Manchester (2003)otes thatarchitectonicds a technical term used in philosopland
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references to it can be found in fields such as metaphysics, jurisprudence, political philosophy and
ethics. Kant et al. (1998ylescribed the terrarchitectonitas the art of constructing a philosophical
system (or a system of thoughtjith the purpose of developing an aggregate of knowledge into a
science. The purpose of providing an architectonic scheme is to classify different types of knowledge
and explainte relationships that exist between these classificafitksn, 2005) Finally, Blackburn

(2008) defines architectonics as the systematic structure or architecture of knowledge. In this role
architectonics serves as a blueprint for the scieffemsater Mora, 1955)

In terms ofa b wui | di n g ¢Bernstein (1999)eelards wanchitectonic thieanscendental
correlate of architecturewith the purpose tcenfold the rules of buildings and materials that
architecture deploysFahmy (2004)furthermore describes thenaiof postmodern architects as
establishing an analogy between the veoofla language and architectural elemeiitsis idea suggest

that architects make use of architectonic elements to convey the meaning of the building to observers
in the same way that people make use of language to commuwiitedgother person. The &wledge
contained in an architectonibel Rio-Cidoncha et al., 20073 described ab

1 Knowledge about domaiwrchitectonic objects and architecturegieneral

1 Knowledge about representatiohhe methods of making graphical representatairthe
object being designed

1 Knowledge about the design proceSsategies and criteria used in the decision process
relating to the architectural shape

Althoughthe creation of architectonic schemes esylose relationship with philosophy as well as
architectureit is also applied for the same purpose to research in the computing and engineering
disciplines. Irinformation systems reseatdbr exampleRichmond (2007¢allsfor a newarchitectural

paradigm that meets the expectations of overarching design principles for creating and assembling all
the components in an enterprise systems landscape. His construction ofantaraiise architectonic

(I-EA) aims to be capable of guidj the development of new architectytesring about the coherence

of all key components, processes and user functions in a larger project. These components can also be
referred to as architectonic elememsiace they are represented (for example as an abstract concept) as
the contents of the architectonic. TRER i s based on Charles Sanders P
Theory(Richmond, 2007)Other examples of the application of architectoaiegound in the systems
engineering architectors of Hitchins (2005) a software architectonithat is based on a layered
architectural schemgsalatEdeen, 2002; Del Rosso & Maccari, 20@rd a software architectonic
viewpoint(Maccari & Galal, 2002)

There are no specific rules that guide the construction of an archite¢®rpose (or intentionplays
a significant role in the creatioof an architectoni¢ since the understanding of an architectonic is
primarily focused on what it intends to achieve. Another aspect that is importen¢aastruction is
the philosophy that it is based ,cms is euilent in the 4EA (Richmond, 2007) Fnally, the most
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important part of an architectonic is its contefitse key aspects thatasbe considered in the creation
of an architectoniareillustrated inFigure5.2:

Content source J

Provides content for

Architectonic

Architectonic Elements

|

Informs construction of Drives purpose of

Philosophical
Viewpoint

Intent ’

Figure 5.2: The Design Influences on an Architectonic

5.3.2 The Philosophical Viewpoint-H e i d e gEguepmeénsAnalysis

Hei degger 6s e x ami n aeingpraovides &in atirdctive philbsophicat lgns tif the
development of aenterprisearchitectonic. Thse features, in particular, of his philosopkiyat show
promise arethe relatedness of thlgiestion of beingp human thought and action, the examination of
the beingtherein the context of everyday life, his explorationegfuipmentand finally, the horizon of
time These aspects are used in the analysis of the EA understamdinig 4.11), to produce the
architectonic elements for the EAind will be briefly discussed next.

5.3.2.1 Dasein

In Being and TimgHeidegger (2000%tates the question of tlmeeaning of beig, and proceeds to
describe a way to answer that question. Heidegger argaiesa tfuestion, in general, consists of three
parts namelyi

1 That which is asked abaut
1 That which is found out by the asking
1 That which is interrogated.

For Heideggerhuman beings are available to be interrogatedausgfor humans, their own being is
an issueand as a resylibnly humans have the capadityask (and answer) the question of theaning
of being The kind of being that desighates humans in this feayhe purpose of the interrogatias
dasein a Gernan termwhich, when literally translatedneanghere-being
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Dasein is not an object based on a substdreehas been proposed by philosophers such as Kant and
Husser rather it is the kind ofbeingthat through its concefull engagement with the world, discloses
the world(Cooper, 1996)inwood (1997)escribes dasein as bgiat the centre of the worldrawing
together its threaddMore specifically, dasein is to be thought of as the unique &fnaking (also
referred to as way of beingthat humanity pssesss(Inwood, 1999)

5322 Das ei n GIls-ThB-@orld g

Heidegger describes dasein as bemthe-world, a unitary concept witthree distinct perspectivés
namelyin-the-world, theentity (who) is in the worldandbeing in the worlds sucli{Heidegger, 2000)
Dasein exists ds in a world described biing (1964)as a relational complex that fornts coherence
structure. This kind of world, in turn, does not and cannot exist without dadeirnston, 1972)gs its
worldhoodi i.e. what makes the worldwaorld, is the characteristic of being tied up in a referential
totality thatexistsfor the sake of dasein. The multiple ways of being in the vididd example having

to do somethingproducing somethingnaking use of somethipgre tied together in the collective way

of being known asare Heidegger (2008 x pl or es t he meaning of <care
with things in everyday life.

5.3.2.3 Dasein and Ejuipment

According toHeidegger (2000Q)the things that dasein encoumstén the world are designated as
equipment that forms part of a relational structure with other equipment. This relational structure is an
in-order-to that describes the kind of existence of equipimior examplea hammer exigtin order to
hammera pen exists in order to wrjtand so a. Thesaelationalstructures do not occur in isalar

from each otheiit alwaysis in terms of other equipmenh so doingit forms a whole of relations that

is atowardswhichkind of relational structurethe meaning of which is that the interaction of dasein
with this relational whole of equipment is for the completion of some task for daseinTitsalfay of
beingof equipments designated@sa readinesgo-hand whichindicates that equipment as susmot
encountered on a theoretical levalit in a practical wayin that it is used to accomplish a task. The
way of beingf things that are examined in a theoretical yimyermedpresemat-hand

5.3.24 He i d e grgreefold Structure of Life

Heidegger set the examinationlufingagainst thénorizon of timethatis described biHarman (2007)
as a threefold structure of life. This structuae rooted in timeis denoted as past, present and future
(Table5.1):

10 Hubert Dreyfus refers to this as substance ontologyDREYFUS, H. L. 1991 .Beingin-theworld: a
commentary on Heidegger's Being and time, divisidIT Press)

121

by



Table 5.1: Heidegger's Threefold Structure of Life

Time structure Explanation
Past We find ourselves delivered to a situation that must be dealt with somehow
Future Yet we are not mere slaves to this situat&ince we go to work on our current situatid
by glimpsing possibilities in it that we can try to actsali
Present Finally, every moment of life is a profound tension between what is given and how
confront it

I n Hei degg the fiitsre is redoleethim the present by means of the possibilitiearthat
available to dasein. Timén this sensgis not the chronological time of passing seconds and days
rather the time of thappropriate momenas expressed kairos (Greekword for time) time. As dasejn

we are thus constantlin the presentfaced with the consequences of the possibilities from the past
while we weigh up the possibilities for the futuie response. In a simplified wathis idea can be
expressed as dasebeing constantly confronted with making decisions about what to do Text
decision is betweethe possibilities that the future holdsut our decision in the end is influenced by
those decisions that we have already made (the past). As a decisierrbpossibilities is magso

the future becomes the preseartd more possibilities open up for dasein to decide.

5.3.2.5 Discussion
Heidegger contributes two important aspects to the creation of an architectonic

1 The idea that time plays an important rolehia tlaily existence of human beings

1 Human beings do not at first (or in the average everyday situation) interact with the world and
its objects (equipment) in a scientific or theoretical manner. Humans are throvawoté
already full of meaningand in interacting with equipmenhumans understand the world by a
process of continual interpretation.

The link between EA and IT/IS igery well establishe@section2.2.3, and it is tempting to think of

EA as a kind of technologHowever by following the lead of IT researchgiRiemer & Johnston,

2011; Riemer & Johnston, 2013A is seenrathet as equipment used by dasein in the everyday

context of the enterprise. The first EA proposit{@able4.1l)st at es t hat théofefical under
knowledge is im presuppositional statethe presupposi t i onal state of EAOG s
knowledge suggestbat EA as such is not used in a way that is charactemsdaeoretical (in other
wordspresentat-hand), but ratheraspretheoretical (in other waisreadinesgo-hand, and therefore

supporsthe view of EA as equipmenh theHeideggeriarsense

5.3.3 The Enterpriseas EAG6s Cont ext

The termenterpriseis a multifaceted concept that points towards the ideas of scale, satgani
business and activit{Crowther, 1989) The combination of the termenterpriseand 'architecturé
paints a powerful word picture, sin@chitecturéinvokes images of building, design aadefacs,
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whereas'enterpriseinvokes images of people working towards a collective goal. folewing
discussionemphasiss the complexity inherent in the enterprises a result of the introduction of
computingtechnologies suchasITandESA6s r el ati on t oisatsomdaxmoregluei se c ol
to the link between EA and IT/IS (secti@r?.3.

5.3.3.1 The Enterprise in Conceptual Terms

An organgation is defined aéa manifold of elements, each element being distinct, in a set of relations
forming a wholé&(Krikorian, 1935:122)Daft (2001:11)statesthat orgarsations ar@social entities that

are goal directed, are designed as deliberately structured and coordinated activity systems, and are
linked to the external environméntrom the perspective affganiation theorythe orgarsgation is

viewed as a social entity that is consciously coordinatedwanch functions on a continuous basis to
achieve a set of common goéRobbins, 1987)An enterprise, therefore, for the purpose of this chapter

is described ab

an organised environmenivhere people engage attivities that serve the purpose of
reaching one or more common gaals

5.3.3.2 The Information Worker

The enterprise has been studied by multiple disciplines such as management sciensatiengani
theory and orgasational behaviour. As a result of this research inteneahy unigue problems have
been examinedhat include the shape of the enterprise (i.e. how it is asg@niits leadership and
managementand many moreDrucker (1994)escribes the assumptions that shape the behaviour of
the orgarsation and that idtates its decisions astheory of the busines# theory of the business
consists of three sets of assumptions that cibnvefollowing aspects

1 The environment of the orgaation (in terms of society and its structure, the market, the
customer angechnology)

1 The orgarsations specific mission

1 The core competencies needed to accomplish the mission.

The theory of the business is furthermore measured by four specifications

The assumptions about environment, mission and core competencies neadityit
The assumptions in all three areas have to align with each other

The theory of the business must be known and understood throughout the business

=A = =4 =

The theory of the busass has to be tested constantly.

Drucker 6s i nfl uenc eelyoesogrbed (tinkleters&sMadiadetio, 20@Opver aw i d
variety of topicsjncludingthe practice of managemediiturzynski, 2009)and the creation of the term
knowledge workefDavenport, 2008) The modern societal context of orgsions according to
Drucker (1992)is mainly driven by knowledge as a resoyiaad orgarsationsshouldbe geared for
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constant changsince it is the nature of knowledge to change fast. The preddhis constant change

is felt most directly in the quest for a suitlstructure for the enterprise.

5.3.3.3 Organisational Structures

Mintzberg (1991)describes the effective orgaafion as an interplay of seven fundamental farces

namely direction, efficiency, proficiency, concentration, innovation, cooperation and competition
(Figure5.3):

Direction

Organization Forces

\ ¥y

—» Cooperation -#—

AN
A

-4— Competition —»

v

Efficiency Proficiency

' N

Concentration Innovation

Figure 5.3: Mintzberg's Seven Fundamental Forces

The meaning of each of these foriseas follows:

1

Direction Represents a sense of where the osgdionshouldgoi also referred to as

strategic vision

Efficiency. Describes the attempt to ensure a viable ratio between benefits gained and costs
incurred

Proficiency Represents the orgamtioris ability to carry out tasks with high levels of
knowledge and skill

ConcentrationThe focus of particular uts to serve specific markets

Innovation Represents the discovery of new things for customers and themselves
CooperationA catalytic force that pulls the orgaation together in terms of an

organgational ideology
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1 Competition A catalytic force that ygshes the orgasation apart by means of orgaational
politics.

I n Mint zb e aardigurat®roshdesorided as a form of orgsation that is consistent and
highly integratedA configurationis the resultvhenanyoneof the sevemrgansationalforces (Figure
5.3) is dominan{Mintzberg, 1991)As a result of the seven orgsational forcesseverorgansational
forms (Figure5.4) arepossible, namely

1 EntrepreneurialTends to occur&henthe force fordirectionis dominant, such as when the
leaders of the business take personal control.

1 Machine Tends to appear when the force éfficiencyis dominantand occursypically in
mass production companies.

1 Professional This form arises wheproficiencyis the dominant forgesuch as in hospitals or
engineering practices.

9 Adhocracy This form occurs when thanovationforce is dominant.

9 Diversified Tends to occur when tle®ncentratiorbecomes dominant.

1 Ideologicaland mlitical: These forms are the result of domina&ologicalor political

forces.
Direction
Organization Forms
Organization Forces
Entrepeneurial
Cooperation
Efficiency Machine \ { Professional Proficiency
—» |deological --a—

-4—Political —»

Competition

Diversivied

' N

Concentration Innovation

Adhocracy

Figure 5.4: Mintzberg's Organisational Forms

Mintzberg (1981)work on orgarsational forms (Figure 5.4) is based orhis earlier workon the
configuration of the orgasation in terms of orgasational structureg~igure5.5):
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Figure 5.5: Mintzberg's Organisational Structures

The five basic parts of an orgaaiion are described as folloWGould, 1999)

9 Operating corethe operators (people) that do the work of the orsgdion

1 Technostructureshapes andnouldsthe work of the operater

9 Strategic apexcarries out direct supervision, manages relationship with environaraht
directs strategy

1 Middle line: middle management and supervisors

1 Support staffstaff that support the working of the orgsation

This model served as diagnostic tool for managers to aid the difficult task of designing an
organgational structuréMintzberg, 1981) The pur pose of wusing Mintzbel
inherent complexity in the effort to design an effective structure for an cadgjani.

5.3.3.4 The Role of IT/IS in the Enterprise

The discussin that follows uses the terms IT and IS interchangedhilg is done to facilitate the flow

of the discussigralthough cogrgance is taken of the subtle and specific differences between them. The
design of an orgagation affects all aspects of the mesgs. The task is made increasimgjfficult, due

to the role of IT in business operatiohgudon and Laudon (200&iote the interdependent nature
bet ween an enterpriseds | S and its business cap
example as busines$§ alignment(Chan & Reich, 2007and businessT value(Kohli & Grover, 2008;

Cao, 2010)has enjoyed considerable attentimm researchers. The evolution of IT and IS spans over
sixty years of historyO'Brien, 2004) A history that started with basic data processing in the 1¢&0s
grown to what is called-business in the new millennium. One of the unique characteristics of this
history is that the i@rnal capability of an orgasdtion to process its internal data has grown to4nter
organgational processingvith technologies such as serviméented achitecture and cloud computing
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(Hayes, 2008)IT and IS canin a sensgsaid to be everywhere where tharebusiness actities (Eiras

& Scott, 2010) With the rise of Véb 2.0 and applications such fas exampleFacebook, the statement
can be extended to say that IT is everywhere where there are‘hebpie centrality of IS (and by
implication IT) to the business is illustratedrigure5.6:

Information Systems

Management

Figure 5.6: The Centrality of IS to the Enterprise

An aspect of information systems research is the examinatiie pfocess of dsigring and buildng
systems thaareappropriate for business ugdter (2002) for example developed an approach called
the Work Systems Methgdlter, 2002)encapsulated in the Work Systems Framewa/sF) (Alter,
2006) A work system is defined as a system in which humans and machines perfornusiogk
information, technology and other resources to produce products or services for cusidmaers.
framework is illustrated irrigure 5.7, and shows the position and interrelationghaf nine system
elements The arrows signif the balance that should exist between the elemé&hes.elements of
processes and activities, participanitsformationandtechnologiesonstitute the system that is doing
the work(Alter,2002)and i s ¢ o mp ar adpérating coogFijureb.3):z ber go s

1 This, of course, is a generalisation but is made to impress upon the reader the point that IT is closely related to
humanity. The phenomenonsigibed here is probably more visible in developed countries than in developing
countries. The research area designated as the Digital Divide looks more closely at this issue.
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Figure 5.7: The Work Systems Framework(Alter, 2002)

The combination ofénvironment, strategies and infrastructame elements that the work system relies

on to perform its workand is comparable tthe elements irfMi n z t b e r gFysre 5.6)0Tdhes | (
element ofnfrastructure(WSF)linkswith technostrucur@ndoperating corgMintzberg modelwhile

strategiesand environmen{WSF) can be linked vth strategic apexandmiddle lineo f Mi nt zber g&
model.

5.3.3.5 The Complexity of the Enterprise

The research results from both management science and information system research indicate that
people take centre stage as the ultimate users of technology tavpéafks in an enterprise. The
strategic direction and positioning of the business determines the nature of the product or service
manufactured for the marketplace. The lessons learned frormboligement scienemdinformation

system researcire that coplexity increases as markets grow and technology changes. The husiness
as suchneed to adjust easily to these changiesn adaptability termedgile businesgTallon, 2007)

This leads to a complex situation for managers, strategists and workers to dé¢&laugen, 2006)

and leads to a state of uncertaifitissack, 1999)

The current business environment is marked by a lack of predictability, increased complexity and
volatility (McGrath & MacMillan, 2009) The enterpriseis also experiencing environmental
uncertaintyin terms of managing thenterprise and information technolo@atten et al., 2009T he
main result of thismcertainty is that business leaders and managers cannot know everything about their
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environment at any given timand this leads to increased complexity indieisionmakingprocess.
Complexity theory in conjunction with studies in chaobas been appéd to problems in the
organgational contex{Anderson, 1999; Haugen, 2006nd isof ongoing concerButler et al., 2010;
Dotlich et al., 2009)

Complexity theory is the result of the study of chaotic systems, which has its roots indhefstu
nonlinear dynamic systeng$hietart & Forgues, 1995Nonlinearity means that a small change in a
system variable can have a disproportionate effect on another variable in the(Sygstekas, 1998)
even to the degree that the resultant change is unpredictable anddbttsin Dent (1999)describes
complexity sciace ag

an approach to research, study, gretspectivehat makes philosophical assumptions
of the emerging worldview and then $ithese assumptions as holism, perspective
observation, mutual causation and relationship as unity of analysis.

Vasconcelos and Ramirez (20@#3tinguish betweealgorithmic complexitycalled complicatioyand
natural complexityNatural complexity i€haracteded by a lack of information about the outcome of
a problem situation, whdlcomplication is resolved by the execution of a predefined set of procedures.

5.3.3.6 Enterprise Architecture and Reducing Complexity

The relationship between complexity and émgerprise is rooted in the evolution of technology used to
do the work of the enterprisRoss et al. (2006jor example describe doundation of executiothat
consiss of the key disciplines abperating modelenterprise architecturandIT engagement model
The foundation of execution is briefly defined asdfeinfrastructure and digitized business processes
aut omati ng a c¢ o mp.abRoygs@tal., 2006:3Pne ofshp @xihcipdl rolésiéfa is the
alignment between the implementation of a technology and the strategy of the b(Shmsdas,
2001) The alignment of technology, specifically IT, and the busiriessrecurring theme in the EA
literature(Theuerkorn, 2004; Lankhorst, 2005; Wagter et al., 2G0%) suggestthat the particulars of
complexity reside in the design of complex technology syst@baikoetxea, 2007expressed as
internal drivers for EALankhorst, 2005)Apart from the internal technological complexigymeasure

of external legislative pressure and therefose al source of complexitis recognsed (Laverty, 2003;
Wagter et al., 2005)

In order to reduce, or at the least to address, this compl&é4tis proposed as laolistic mechanism
to record information of the enterprig&chekkerman, 2006)The enterprisenformation is an
integration of the business, its strat@md technologyBernard, 2005)andis expressed in the form of
models(Lankhorst, 2004)The mechanism to create an EAthat of the decompd®in (Whittle &
Myrick, 2005) of the whole into primitive part§Zachman, 1996)in the same way that complex
engineering artefassuch as buildings @nairplanesare described.
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5.3.3.7 Discussion

Drucker (192) emphassed the economic environment as mainly information drieern designates
this as thelnformation Age The workers in this environment need information literacy skills
(Eisenberg, 2008According toDufour and Lamothe (2009Mintzbergcontributed to management
studies an informative way of understanding the foofan orgarsation as well as its influencing
forces.Laudon and Laudon (2006haw the centrality of the information system to the operation of an
enterprisd a status that is described as the ubiquity ofFadl, 20®; Li, 2009) Alter (2006)research

on the work systems framework shows the connection between technology, work andipé&sple

The science of chaos and complexity tteahang othes, has the lack of lonterm forecasting and
predictionas an issuas firmly rooted in the sciences and mathematics. Its application to the problems
faced by organsation theoriss, in turn, has fad mixed resultswvith most of its lessons applied in the
area of structuring businessesbe optimal in their performance. The enterprise is inherently complex
in its behaviourdue to factors such as size, rate of market and technology dhandeehaps simply
because people are involv€lkoukas, 1998)The growth in the use of IT to do busindsgeflected

in research areasich as return omvestmentIT value to businesand lusinesdT alignment. The
evolution of IT and IS has also been marked by the matter gflegity. What started as a homogenous
mainframe environmenhas grown into a heterogeneous web of compuit) multiple possibilities

of its application. Complexity arisgas a resujfrom many sourcesnd takes on various forms.

The EA approach to the solution of this problem with complexigpends on the belief that the
enterprise can be described and made known to its stakeholders. EAFs serve the purpcssgcdmeali
EA by providing methods to develop models and associaggpoints. The methods used to create
these models originated from the world of &ihd especially software developmemhere a complex
problem is decomposed tth manageable pieces so that complex information systems can be
constructed.
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5.4 THE DEVELOPMENT OF THE EAt

Cycle C : EAt
 C—
Step 1:

How to structure
EA knowledge

u
| |

Step 2:
Complete EAt

EAt
Development

]
|

Step 3:
Develop EAt

1

Step 4:

Circumscription

EAt is explicit
foundations of EAt value
EA

Demonstrate EAt to
expert audience

|

Step 5:

| |

Operational Principles

Design Theories

Conclude cycle

DSR Progress Map

Various sources can be usedgenerateéhe elements to populate the architectomice architectonic

elementareassociated with the intent of the architectdfigure5.2), in that the sources for elements

are constrained by what the architectonic is supposed to achieve. This scope can be as wide as a

philosophical attempt at organg the sciences (as wasthase with Pierc@tkin, 2005), or it can

be narrow such asfor example describing how software changes (as was the case with software
architectonic¢GalatEdeen, 2002; Del Rosso & Maccari, 200H) the case of the EAthe scopeavas
narrow as it only relatedo the topic of EA andmore specificallyits intentwasto communicag the
fundamental meaning of EA. The BiderstandingTable4.11) that resulted from the SIMasthe

source

well as their relationship§heE A t phil®sophical viewpoint

Hei degger &s

o tontentbet hat talte anslysed to determine the set of fundamental EA concepts as

equi pment

5.3.2.3, guidedthe construction of the architectorfieigure5.2) by providing an interpretive lens from

which to analyse the EA understanding.

5.4.1 The EAtGs Intent

The intent of the EAt is to communicate the fundamental meaning af \E#ich was expressed as a

problem in Chapter 2 (seoti 2.5.1), where the awareness for the explicit EA foundations was argued.
After the understanding of EA was established in Chapter 4 (setfto8.5and Table 4.11), the
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problem statement (sectidh5.]) was refined to become an awareness of how to determine the
architectonic elements of the EAt (sect2 andFigure5.1) from the EA understanding. The intent
of the EAt is therefore similar to the overall design goal of the EAt, naimely

to structure the underanhding of EA in terms of fundamentalncepts and their
relationships so thatie conceptual foundation of EArsade explicit.
5.4.2 The EAtGs Philosophical Viewpoint

The philosopltal viewpointused to guide the E&t constructiorwasH e i d e gogipmerdtanalysis
(section 5.3.2.3. The architectonic Ements of the ERA were derived by analysing the EA
understandingTable 4.11) through the lens of thehjflosophical viewpointThe process of analysis
depende@n a set oHeideggeriartoncepts derived from the equipment analyBab(e5.2):

Table 5.2: Hei deggomgefilss Key C

Heidegger concept Description

Dasein The kind of being that designates humanis a German terpliterally translated
mearing 'beingthere (section5.3.2.7).

Equipment The things that dasein encourstand engagewith in the world.Equipmend s

relational structures do not occur in isolation frone amwther, it alwaysis in terms of
other equipmentnd in so doing forms a whole of relatidisection5.3.2.3.

In-orderto The relational structure that describes the kind of existehegquipmeni for
example a hammer existin order to hammefsection5.3.2.3.
Towardswhich The interaction of dasein with the relational whole of equipment is for the comple

of some task for dasein its¢ffection5.3.2.3.

Readinesdo-hand | The way of being of equipment that indicates that equiprasrguchis not
encountered on a theoretical level but in a practical imayat it is used to
acomplish a tasksection5.3.2.3.

Presenfat-hand The way of being of equipment that indicates that equiprasrguchis encountered
or examined on a theoretical leysection5.3.2.3.

Worldhood The idea that the aspect that makes the wowdrdd, is the chaacteristic of the world
being tied up in a referential totality that is for the sake of ddseirtion5.3.2.9.

Time Past, present arfdturein the sense of momentdiological time)(section5.3.2.9.

The list ofHeideggeriarconceptsavastransformed into a set of architectonic elements to serve as the
viewpoint through which the EA understandicauldbe interpretedTable5.3):

Table 5.3: HeideggerianArchitectonic Elements

Heidegger Concept Architectonic element
Dasein Architect
In-orderto Definition
Towardswhich Purpose
Worldhood Enterprise
Time Time
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The list of elements iffable5.3 relatal most closely to a representatiohHeidegger concepts in the

EAt as follows:

T

Architect:Daseindenotes the way of being thatassociated with human beings that is engaged
with the world (sectiorb.3.2.9). Human beings are responsible for creatind asing theEA
(section2.2.3. The EA claim Table4.11) that EA acts like a worldview on the enterpyise
requires an actor responsible for the creation of the EA. Dasein is therefore translated into the
architectonic element calledchitect

Definition: Thein-order-to is a specific description of thgpe of beingf equipmentin such

a way that the equipent is defined according tehat itis for (sections.3.2.3 1 in other words

its definition

Purpose:The towardswhich relational structure speaks of the wdssein engages with
equipment (sectiob.3.2.3. This way of engagement is towards the completion of a task that

i s ai med at achi evi n-ghictDia sheréfared teanslatenl aiftosthe T o wa
architectonic element callguirpose

Enterprise:Worldhoodrefers to what makes a world world, and is marked by a referential
totality that exists because of dasein. €hterprisds a representation of the ideanadrldhood

due to the number of aspects involved in creating an EA (setdpBasedontie EA ¢l ai mo ¢
(Table 4.11) reference ta worldview, and its clarificatio of the relationship between the
enterprise and EAthe conceptof worldhoodwas translated into the architectonic element
calledenterprise

Time:Timed o mi nat es Hei d eagigieunderstood asithlakgsoonmsegtion
4.3.1andFigure4.2) of being(Heidegger, 2000Q)Time features prominently in EA thought

due to the creation of tird@gound architectures calleskis and to-be (section2.2.2.2and
section2.4). Timeis therefoeincluded @ anarchitectonic element.

The equipment readinesgo-hand and presentat-hand concepts Table 5.2) did not translate into

architectonic elementsdue to the understanding of equipment in the context of the EA understanding.

As discussed in sectidn3.2.5 EA is interpreted as equipment rather than a technology. The EAt aim

wasto make the fundamental meaning of EA expliaitd was therefore Aout EA. The equipment

concept wa thus a contexal element of the EAtand as sughwasnot included as an architectonic

element. Theeadinesgo-hand and presentat-hand conceptsdescribedhow equipment is used by

dasein gection5.3.2.3, and fornedthe viewpoint of EAnamelyas equipmenthataddresses how EA

is used in the enterprise. The EAt focuseshe fundamental meaning of E#s a resujthereadiness

to-hand and presentat-hand conceptswere regaded as out of scopeand not translated into

architectonic elements.
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5.4.3 TheE At Gosatent

The EAunderstandingTable4.11) from the SIMd svaluation (sectiod.5) servel asan instance of

the fundamental knowledge abouA Ehat needdto be structured in the EAt. The approach followed
dthafellovEng stdps cont ent , i ncl ude

inthe construction of

1 The dentification of representative keywords that captiithe coreconceptsof the EA
understanding Table 4.11). The list of keywords constitulethe first set of potential
architectonic elementand is listed inrable5.4.

1 An analysis of the list of core concefffsable5.4) through the philosophical lengigure5.2)

of He i d e gequgpmedtanalysis(section5.3.2.3, produceda second set of candidate

architectmic elementsThel i s t

of

Hei degger @fablea3)vabusetire ct oni c

the analysi®f the secondet of conceptisted inTable5.5.

1 Finally, the two sets of candidate architectonic elemen&blé 5.4 and Table 5.5) were

comparedTableb.6), to create the final set of architectomiements thavasused to represent

the foundatioal concepts of EA in the EAt. The final ligstas captured ands described in

Tableb.7.

Once the list of architeohic elements (sectioB.4.3.) were established in terms of concepts, their

relationshipshad to be established, this procesdascribed in sectioh.4.3.2

5.4.3.1 Architectonic Elements

Table5.4 shows a summary of the keyword analysis of the EA propositions. An architectonic element

is understood as the content of the architectonic that will most closely represent an understémeling of

knowledge of EAas represented in the seven EA propositions. Each propogaenepresented with

thekeywords that capturezbre meaningand thiswasdone by highlightingeithera noun or a verb. In

the case of proposition twéor examplethe enphasiswason a nounin that the proposition refexd

to a thing while propaosition five focusgattention on a vetb

Table 5.4; Candidate Architectonic Elementsi Set A

EA Propositions

Key concept

State

1 | EAO anderlying theoretical knowleddg in a presuppositional EA Theory

2 | EAis adescriptionof the structure of the systems of an enterpri| Representation

an asis, to-beand hasbeenarchitecture.

3 | EA represents the enterprisetime-oriented architecturesuch as | Time-based architecture

4 | EAtranslateshe values/strategy of the enterprise into operatio| Method to create EA
systemsappropriate to the information society.

5 | EA provides aneans to manag#ecisions aboute IT/IS Method to use EA
management and implementatiorthe enterprise

model or set of models

6 | EA captures aepresentatiorof the enterprise in the form of a Model of enterprise
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The propositions in the EA understandifi@ifle4.11) each represent a key idea about EA. The key
idea is captured in a descriptive phrassefollows:

1 EA Theory The first EA proposition establisidhe development status of the underlying
theory of EA as prsuppositional. The key idemasidentified as speaking &A theory and
servel as a candidate architectonic element.

1 Representation: The second proposition dtébat EA is a description ohte ent er pr i s e
systems andasaresult wasarepresentatiorof the enterprise.

1 Time-based architecture: The use oigsand tebe architectures captutrthe enterprise itime
based architectures

1 Methodto create EAThe fourth proposition identiféea translation between values/strategy
and the IT/IS in the enterpris€he idea of translatiowascaptured in anethod to create the
EA The reason for this translatiomas the prominent relationship between EA and IT/IS
(section2.2.3 that led to the concept of the creation (or updating) of the EA as a result of
creating IT/IS systems in the enterprise.

1 Method to use EAThe sixth proposition identifiethe role & EA in managing IT/ISrelated
decisions. Due to the relationship between EA and J8i8 themethod to create EAlement
the management idegascaptured as thaethod to use EArchitectonic element.

1 Model of enterprise The sixth propositiorwas explicit about the representation of the
enterprise irmodels of the enterprise

Someinterrelationshipbetween th&A propositionsveresuggested by the use of the key tensthod

to capture the essence of the fourth and fifth propositibmsnext st@ wasto analyse the candidate

list of architectonic elementsT#ble 5.4) through the | ens of Hei degge
elementsTable5.3), to produce a second set of candidate architectonic elemetitie?.5):

Table 5.5: Candidate Architectonic Elementsi Set B

EA Propositions Key concept
1 | EAS anderlying theoretical knowledge is in a fmeppositional state None
2 | EAis adescription ofthe structure of the systems of an enterprise. Purpose

3 | EArepresents the enterprisetime-oriented architecturesuch as an ais and | Time
to-be architecture.
4 | EAtranslateshe values/strategy of the enterprise into operational systems| Purpose
appropriate to the information society.
5 | EA provides aneans to managgecisions aboute IT/IS management and Purpose
implementatiorin the enterprise
6 | EA captures a representatiaf the enterprise in the form of a model or set d Definition
models

The second set of candidat e architectonic el er
architectonic elementss discussed as follows:

1 Purpose: The analysis showeédh a t the concept of purpose (a
towardswhichin Table5.3 and explained iTable5.2) relatedto EA Propositions 2, 4 and 5.
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Accordingly, purposeas a potential architectonic elemeould be defined as a concept that
addresse descriptions of systegsanslation of value/sategy into systemsnd themeans to
manage these systems
9 Time: The time elementasprominent in bothheEA understandingmHe i degger 6 s t ho
Hei degger 6s n otpasypresentindfuture(lieables.h),ahdwatex@ained in
two sensesas follows:

o Time as moment: In this sendime is understod in the Greek conception kdiros
(section5.3.2.9, where past, present and future are all part of the same moment
(Heidegger, 2000)

o Time as sequential flow: Time is also experienced chronologically, from one moment
to anotherHeidegger calls thisrdinary time(Heidegger, 2000)

The EA understanding dime-oriented architecturegEA Proposition 3,Table 4.11), as
expressed in the ideas ofabe and anas-is architecturesuggestda link to the present and
thefuture with the implication of a type of architecture linked to the past. EA alsoesiem
consider the cation oftime-oriented architecturesas a chronological flowrather tharasa
moment. Neverthelesshe idea of timewas core and was captured in the second list of
candidate architectonic elements.
T Definition: Hei deggeddition{ aclkiotcé att @i dni ¢ Ihe rheen
order-toin Table5.3 and explained iffableb.2), waslinked tothestatement of EA Proposition
6 as EAcapturing the repreentationof the enterprise in a model.

EA Proposition 1 was not associated with a Heideggerian architectonic element. A possible explanation
for this occurrence is that the concept of theoretical knowledge becomes visible in the discussion of the
way dasé uses equipment (sectién.2.3.

The final step in the procesgsa comparison between the two candidate |is&ble 5.4 and Table
5.5), to establish the final sef candidate architectonic elements

Table 5.6: Candidate Architectonic Elementsi Set C

EA Propositions Set A Set B Final candidates
1 EA Theory None EA Theory

2 Representation Purpose Purpose

3 Time-based architecture Time Time

4 Method to create EA Purpose Purpose

5 Method to use EA Purpose Purpose

6 Model of enterprise Definition Definition, Model

By adding Hei degger 0 architectantientergrise(Table5.3), theefinabgateoh t s o f
candidate architectonic elememtas determined and esented as follows:

1 EA Theory: EA Proposition 1 addresitbe issue of an underlying theory of EA. The need for
a urce of reference to enable the activity of creating an EA is recognised by the Zachman
Framework (sectio2.4.2, DoDAF Version 2.02 (sectioR.4.3 aswell as TOGAF Version
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9.1(section2.4.4. EA theorywastherefore included in the final list of architectonic elemgnts
because of the need for a reference body of knowledge that will enable the creation of an EA.
The architectonielement analysisasnot specific about what the content of EA theaas

or couldbe (refer toHagan(2004)for an example of a formal attempt at codifying an EA body
of knowledge)

PurposeThe purposelementexpresedthe idea that Ef are created (bgasein)to fulfil the
ends of human intentiomheseends includd the task ofrepresenting the enterprisas well

as methodgso createand usethe EA. The context of theetasks is the enterprise, which is
charactesed by a complexity that stems froms idependence on technology to exist in the
information age (sectioh.3.3. The purpose of EA can therefore be sumgaadras the intention

of dasein teolve the pblem of complexityhat arises from technology usethe enterprise
Time: The element of time as the context for architectures developed, imipked different
types of architectusethat exist (orarecreated) in time. The prominent types of architectures
that describe time are tlasis andto-be architecturs that respectively exist in the present and
the potential future. The occurrence of architecture in tu@ea manifestation of the creation
of the EA. TOGAF Version 9.1 refers to the creationcslbe architectures as part of a project
to implement future systems inglenterpriseandthe as-is architecture is created to establish
a base line so that a gap analysis can be ifidueOpen Group, 2011cyhe gap analysis is
used as a decision tool toake systems development decisions (described in the TOGAF
ADM), and as suchthe to-be architecture presents a possibily the future. The future
possibility (or possibilitiesdepending on the number ofbe architectures) represeda type

of time that deals with the moment décisioamaking(an example okairostype time). Ato-
bearchitecturetherefore (once the system development is compléatedpsorbed into thas

is architecture thus creating a kind of flomrdm the future to the prese(dn example of
chronological time). The architectuneastherefore captured in time in two important ways:

o0 Chronologically: In this sense the architecture changes as part of the absorption of the
to-be architectures in the -&s architecturesas system delopment projects run to
completion. An implied type of architecture that is not directly mentioned in the EA
literature is that of a type that deals with the gash other words a hasbeen
architecture to keep a historical record of changes in theweA time. With such a
type of architectureevery change in the architecture would be recorded historiaally
theasis architecture is absorbed into thasbeenarchitecture.

o Kairologically: In this sensethe architecture that exssin the present is used as a
baseline to gauge the impact of new systems in the enterprisé-bharchitecture
represents a possible new systemd by comparing it to thasis (a gap analysis)
important lessons can be learned about the impact oetesystem wthe enterprise.

The asis architecture is also impacted by previous system developments (a
phenomenon known as the legacy system) that implies a type of architecture that
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represents the past in some way. fiagbeenarchitectureas the repesentation of the

historical record of the enterprigaerefore also plays a role in the kairological sense.
Time wastherefoe a key architectonic elemerst n d , if understood in Hei
important implications for the EALt.

1 Definition: Thedefinitionelement capiredthe whatit-is-for notion of Heidegger. Equipment
is said to exist for a specific reason (sectoB.2.3 in theworld. The architectnic element
analysis has shown that tdefinition element expressettie idea of aepresentatiorof the
enterprise

i Model The model elementvas linked to the definition elemenin the sense that the
representation of the enterprise manifestsnmoael The concept of a modelasspecifically
addressed in the discussion of the selectedskgdetion2.4) and summarized isection2.4.5
The Zachman Framework identifi@ primitive as wellasa compositemodel (sectior2.4.2
andZachman, 2002)TOGAF Version 9.1 describedodels as representatioasd allows for
the creation of views to enable seeing parts of the architeCliiee Open Group, 2011c)
DoDAF describedh model as anything in the enterprise that represleatdata as part @n
architectural descriptio(DoD Chief Information Officer, 2009:ER). The modelwas
therefore the kind of representation that conveys meaning about the entaratiestails three
important aspectss follows:

o0 The model as eepresentations closely linked witltime, in that architecture consists
of models and as such fosipart of thehasbeen asis or to-bearchitectures. A model
must therefore be stored imepositoryfor recall by the architectiuring the execution
of the purpose of an EA.

o In its role as a representatjahe model also nesdin expression andherefore a
language

o If the model is expressed in a languagen it will also need eethodhat leads to its
creation.

The model architectonic elemenwastherefore a complex element that introdiitiee three
related elements ddnguage methodandrepository

9 Architect The EA is created by daseand this rolevasallocated to tharchitectelement. The
architect therefore creates the EA.

1 Enterprise The enterprise element represmtthe context of EA andherefore the thing that
is represented.

The discussion of the third and final candidate lishle 5.6) led to the final list of architectonic

elements. The elements are representative of the EA understahdblg4.11), as analysed through

the philosoph ¢ a | l ens of Heidegger 6s equi pmepmesentadnal ysi
in Table5.7:
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Table 5.7: Final List of Architectonic Elements

Architectonic Description
element
Purpose The purposelement recognises that humans operate with a purpose in mind. In th

context of the EAtthe purpose of EA is summaed assolving the problem of
complexity thaarises from technology use in the enterprise

Definition This element describes EA aatit is in terms of its purposén order to fulfil the EA
purpose, EA is defined as beiagepresentation of the enterprise
Model The model element is describas the embodientof the representation of the

enterprisebased upon the purpose and definition of Eé.enable the creation of the
model it must be expressed inanguage created by means ofniaethod and stored in
arepository

Language Languageenables the representation of the enterprise in the form of a model. The
does not prescribe whieinguagdo usein creating a modebnd is therefore language
agnostic. ArchiMatéLankhorst et al., 20093 an example of emodellinglanguage
developed for creating Efvodels.

Method The method element provides the means to create the model. The EAt is not spe(
about how to create the model. The EAB the entity that reaks the EAalso containg
met hods to creat e (fhe @mhGroup, Z0DIEARexampléd
a method used to create architecturas models.

Repository The model as a representation is closely linked with time. In order to make the stq
and recall of the model possibleneeds to be stored. The ability to store and recall
model is achieved by thepositoryelement. The EAis not specific about what the
repository should héut in the information age it would probably be a type of data
storage system.

Architect The human element as the actor that is responsibtzdatingthe EAby making use of
EA theory

Enterprise This element captures the idea that the enterprise represents a world thasexifstr
the-sake of dasein.

EA Theory This element captures the formal knowledge directly related t@B@# serves as the

referencerfom which to do EAThe EAF references the EA theory as reference
frameworks or meta models (sectidd).

Time This element captures the kairologicament of the model as it exists in tinke the
chronologicakensethearchitecturedevelops sequentially as tteebe is incorporated
into theas-is, and theasis is incorporated into thealsbeenarchitecture.

In the kairological sensany decision laout whichto-be architecturgo choose is
dependent on the role of the pasigbeen) and the preseras(is architecturg

5.4.3.2 Relationship between Architectonic Elements

Therelationships betweearchitectonicelementsvasimplied in the results of the equipment analysis
(Table5.7). The nature of each relationshisdetermined by the combination thfe intent (section
5.4.7) and philosophical viewpoir(section5.4.2 of the EAt (Figure5.2). The relationships between
elementavereindicated as a directiaharrow, and labelled to shotheir meaning. The meaning of a
relationship between elememsghen read in the direction of the arrow.

Thearchitectonielements oPurposeandDefinition serve to givalirectionto the creation of an EA.
The verbdirect means that amwbject controls the operations of another objéthe New Oxford
Dictionary of English, 1998:524n the context of the EAt, therefore, therPoseslement controls the
operation of the Definition element in the EMhere the Purpose element is described l&sifs:
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The purpose of EA is teolve the problems that arise from technology uisehe
enterprise

The Definition element, in turn, is described as
EA isa representation of the enterprise
Once combined in its relational forme meaning becomes clahati

EA aims to solve problems that result from the complexity that is generated by the
introduction of IT/IS, by creating a representation of the enterprise

The combination oPurposeandDefinition creates &/isionfor EA whereVisionis understood as the

Gbility to think about or planthefutr e wi t h i ma gi (raetNewQxford Didionavyof d o mé
English, 1998:2066)Thedirects relationship isgraphically represented ifrigure 5.8, and forms the
visionary elements of the EAt. Thasion of EA captures Bpositions2, 4, 5and 6 of the EA
understandingTable4.11):

Enterprise  Architectonic  (EAt)

[[ Purpose )—directs—»[ Definition ]]

Vision

Figure 5.8: The EA Vision

Thevisionof EA is in relationship with the model element in such a thaythe creation of the Model
is enabled. The Model element issdebed as the

Embodimenbf the representation of the enterprise.
TheModel sfurthermore described &ble5.7) as consisting of the following elements:

LanguageA language is needed toeate asymbolic represeation ofthe enterprise
Method Themethod element is the mechanism useddiieve thesymbolicrepresentation

1 Repository Therepository element is needed to enablepitienanent storage of the mods
that it can be used in EA work.

The verbenableis defined asnaking something possib{@he New Oxford Dictionary of English,
1998:606) The Vision of EA therefore makes the Model possible. This relationship is illustrated in
Figure 5.9. These elemnts capture the meaning of EAoPositions2, 4, 5and 6 of the EA
understandingTable4.11):
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Enterprise  Architectonic  (EAt)

[ Language )—+—( Method )—+—[ Repository ]

Model

Py
enables

|
[[ Purpose )—directs —»[ Definition J]

Vision

Figure 5.9: The EA Vision Enables the EA Model

Time is a key concept ihothHe i d e g g e r 6 and fhédn EAL Tare @xpriesged in the EAdS
discussed and summsed inTable5.7, namely

9 Chronological: The types of architectures{s andto-be) are incorporated in chronological
direction @sis into thehasbeenand theo-beinto theas-is), moving from the future towards
the past. The movement is described as an architdsamminganother architecture.

9 Kairological: The types of architecturesa&been asis andto-be) have an impact on each
other as EA decisiorsremade. The habeeninfluencegshe asis, while the teabe presersta
number ofpossibilitiesof future asis architectures.

The Time element in the EAtapturedthesesenses of time ifrigure5.10. The relationship between
Model and Time shoed that the EA model i€aptured intime. The Time elements captures the
meaning ofEA Proposition3 of theEA understandingTiable4.11).

( Enterprise  Architectonic  (EAt) )
h logical becomes becomes
Chronological —y— —
( Has-Been ] ( Asis ] (  ToBe |
Kairological influences possible
Time
captured in
(oo +—{_wemod )+
Model
1
enables
Vision
. J

Figure 5.10: The Role of Time in the EAt
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The Architect element represents the human aspect in the architecture as the agent that does the work
of creating an EA. In order to leeablethe Architect to effectively do EA worla relationship with the

EA Theoryneeckdto be established herelationshipvassimply expressed as the Architechkes use

of EA Theory to do EA work. The relationship between the Architect and the Model (as the result of
EA work) is shown asreate The Hterprise element is understood as the world wherein the
relationships beteen the otherlements are tied togethefhe Enterprise is also the world that is
representedby the Model elementFinally, the work of the Architect in creating the Modehi®rmed

bythe EA Vision.TheEA Theoryelement capturesépositionl of theEA understandinglable4.11).

The completed EAt diagram is illustratedrigure5.11:

Enterprise  Architectonic  (EAt)

i becomes becomes
Chronological — —y— —

[ Has-Been ) [ As-Is )[ To-Be ]

D NN

Kairological influences possible

representation of —

[( Corgmge_J—+—{__iees H]

captured in

T Model

makes use of j 5
Architect creates enaTIes
informs { d'reCtS ]
Vision
h J

Figure 5.11: The Complete EAt Diagram

5.4.3.3 Discussion

The role of the Mdel elemenas the Representation of thet&rprise positioredthe EA modehs the
core artefacof EA. The introduction of &dasbeenarchitecturevas notdirectly addressed by any of
the prominent EAFs (sectioB.4), but was implied if a Heideggerian approackere followed in
understanding EA. The next section discusses the rafultsh e  Helbrsteation t@a group of
enterprise architects.
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5.5 THE EVALUATION OF THE
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| |
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| |
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Operational Principles
Design Theories

Conclude cycle

t he toElfett e me nal

DSR Progress Map

u antei

EAt value

amr tiedf act 6iswag f f i

designed to solve (secti@?). The problem that the EAt is designed to solve is primarily to

The

Make theconceptual foundation of E&xplicit to promoteuniversal agreement on

terms and definitions.

process

(Table4.11) by

of

maki n

cac

g E A bt establishmehtof an ondesstamdingpof BAc it i

Sructuring the understanding of EA in terms of fundamental concepts and their

relationships.

Theevaluation of the EAt isas a resulttwofold in natureand expressed in the following two goals

1 Demonstrate the structure of the EAt as a set of concepts and relagonship

1 Demonstrate the efficacy of the EAt to present an explicit meaning of EA.

To adieve both these goalsn EAt demonstration instrument was desigreed tested on a group of
EA experts. The rest of this section disasthe EAt instrument (sectiob.5.1and AppendixD), as

well as the results of its execution (secti.?).

5.5.1 Artefact Demonstration Strategy

The strategy followed in théemonstration ofhe EAt corsists of three steps:
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1 Stepl: Each participant had to complete a ques
opinion on EA conceptbefore being shown the EAt. The questionnaoasised of a basic
set of operended questionss follows:

0 Question 1:How long have you been involved in the EA discipline? (Options: not
involved, 15 years, 51O years, more than 10 years)

0 Question 2How would you describe your current role in the EA discipline? (Options:
researcher, practitionemo specific role)

0 Question 3What is your understanding of what EAiis terms of a short description
or a definition? (Write down your definition/description)

0 Question 4:What is your understanding of what an EAF iis terms of a short
descriptionor definition? (Write down your definition/description)

0 Question 5List, according to your opinion/experiendbe fundamental concepts of
EA. (Write down your list of termdry to list no more than 10 fundamental concepts)

0 Question 6Describe eitheby way ofa diagram or in words how the fundamental
concepts of EA relate to each other. (Wdtavnyour description or draw diagram.

1 Step2: Thisincluded the demonstration of the EAttheform of a presentatio(Appendix D).

The presentation wadesigned to be delivered in a formal settiogas part of an informal
conversation. The presentation sleola detailed breakdown of the construction of the EAL.

1 Step3: Thisconclued the dmonstratiorsession with another questionnaire. The intentfon o
the postpresentatiomuestionnairevas to gather insight about the value of the ,Eétmake
E A dosindationsexplicit. The set of questions agienilar to the firstquestionnaire, andre as
follows:

1 Question 1What is your understanding of enterprise architecture (definition or description)
after viewing the presentation, has your understanding/opinion changed in any way?

1 Question 2:What is your understanding of enterprise architecture framework (definition or
description)after viewing the presentation, has your understanding/opinion changed in any
way?

1 Question 3After viewing the presentatigmas your listof fundamental enterprise concepts
changed in any way?

1 Question 4After viewing the presentatioias your diagram or wording of the relationship
between the enterprise fundamental concepts changed in any way?

Question 5Would you change the enterprise architectonic in any way (add/delete/change)?
Question 6:Write down any additional comments abouuyampression of the enterprise
architectonicin the space provided.

The target audience considtof a number of experienced EA practitioness well as researchers
interested in EA as a topic of study.
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5.5.2 Demonstration Results

In total, six interviews infive sessions were conducted. Four of the six participants reported over ten
years of experience as EA practitionavkiletwo reported five to ten yeaexperience. One participant
reported a dual role of both EA researcher and practitisvitr one eporting no specific role in EA.

The group of participastollectively represeetibetween ten td0years of experience in dealing with
issues that pertain to EA practice in the workplace. The interviewees did not report any specific change
in their defnitions for EA and EAFsut commented positively on the value of the EAt to describe EA

in tems of fundamentals. What foll@is a summary of theesults of the EAt demonstration

5.5.2.1 EA and EAF Definition

The sourcesdr an EA and EAF definition included TOGAH he Open Group2011c) Zachman
Framework(Zachman, 2002)and the 1SO42010 astdard(IEEE, 2011) as well as thé&eneralised
Enterprise Reference Architecture and Methodology (GERAMP-IFAC Task Force, 1999)The
participans also hadheir own formulations of EA for example

drhe practice of supporting business change in an org#iun, including the
alignment of information systems with business objeétivea Madling &xplicit the
things thatare important to the enterpris@artcipant 3p

Likewise, an EAF is described as

A frame of reference that allows for a consistent way in which to understand and/or
describe the enterprise architecture spatarticipant 2) And Best practice guide
on how to apply EAractices within arorganisation. (Participant 3

The practitioners interviewed reported no particular change to their use of a reference source to define
EA and EAF butwith one exception repang thati

6rhe presentation (of the EAt) adds value by providing cordetements previously
mentioned(Participant 6)

5.5.2.2 Fundamental concepts and their relationships

The questions that explored the participants®o
showed a variety of terms theaedrawn from TOGAKThe Open Group, 2011&achman Framework
(Zachman, 2002)GERAM (IFIP-IFAC Task Force, 1999)SO42010(IEEE, 2011) and ArchiMate

(The Open Group, 2011b)he explicitly lised conceptsverethe following

1 EA Domains
MetaModel

Business Architecture
Application Architecture

= =4 -4 -

Technology Architecture
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= =4 4

Data/Information Architecture
Repository

Architecture Design Principles
Strategy/Business Model

1 Organgational Architecture

In terms of relationshipshe respondents made use of matadels such ahosedescribed by GERAM
(IFIP-IFAC Task Force, 1999)SO4201Q(IEEE, 2011)and TOGAHThe Open Group, 2011¢)hree
of the participants statatdat there waro change in their opinion about the relationship of fumental
conceptsThe comments of themainingparticipantsare listed infable5.8:

Table 5.8: Responses on Relatioitsp between Fundamental Conceptéstep 3 question 3)

Participant Opinion

1 Finding vision, model antme very useful in orgasing ideas of fundamental concepts.
These concepts are not really captured in current frameworks.

2 The EA Theoryand hasbeenconceptsare new to me

3 The ime element supp@theconceps of as-is, should-be andto-be. As a practitioner it is

not a necessary concept for the custqimet for internal verification of concepts it is
valuable to the subject experts in Business Process Management consultancy groups

A number of suggestior{@able5.9) were made that the participants thought could improve the EAL:

Table 5.9: Suggested mnprovements to EAt(step 3, question 5)

Participant

Suggestion

1

Enterprise complexity is inhereint the orgargation andnot necessarily caused by IS/IT
IS/IT allows for enterprises to produce more inherently complex products/solutions for
customers

Reword Proposition 5 tdA translates the values/strategy of the enterprise into operatio
systems (leave ouTlIS).

Definition - change role of IT/IS to information in the enterprise.

Complexity not a technology problefhis an orgarsational communication problem
Think of the vision of EA a&he insightful ability to thinking and planning the future of th
enterprisé

Vision - remove the word "imaginationparchitecture is a plannedota random operation

Add the relationshifEnterprisedirectsEA Theory.

Repository is too technical a wgitlhasa very specific meaning, chang@memory.
There is a point where themsbeenbecomes to static i.t.o its fluidic nature maybe add
'static architectonic eleméngee Foucault's Therchaeology of Knowledge.

Consider a higher conceptt(®. abstraction) for the wordlodel i possiblyRepresentation.
Considerchanging Repository thlemoryor Enterprise/Corporate Memory

5.5.2.3 Value of EAt

All of the participants expressed agreement that theeBAbe useds a tool to explain the fundamental
meaning of EAEach of thep a r t i a@onpnantseldtisg to using the EAt as an explanation tool

are presented ihable5.10:
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Table 5.10: Comments onValue of EAt (step 3, question 6)

Participant Comment

3 Architectonic supports GERAM's component thinking
Hasbeen concept links to GERAM life history concept

4 Novice architect with a bit of EA knowledge would find value ia B#t to crystalliseideas
and understanding

5 Appears to be of practical value

6 If architectonic is described in academic pape&rould certainly recommend it to other

practitioners.
There is also potential for the concepts of an architectonic to be used fodistiglinesi
for example EA vBusiness Process ManagemesiBusinessAnalysis

5.5.3 Summary of EAt Demonstration

The following points summease and discusses the demonstration of the EALt:

f

In all but one casethe interviews wre conducted'oneon-oné, with the possibility of
discwssion during the presentatiorafP2 of the demonstration strategy).

The drawback of the EAtOs de mwastdtthadonteots i n
covered a large amount of conceptual information thatetdedbe grasped by the interviewee.

This potential cognitive overload might have negatively impacted on the responses given to
each question.

It appearss though the EAIn itself, seenedto hold valuefor the interviewes, but it dd not
essentially changeny existing opinion aboain EA definition and concepts. A potential reason

for this phenomenon is that experienced architects already have an established reference point
for understanding EA in terms of concetad would therefore view the EAt as atddion to
understand EA.

The architectonic was well receivaahd the general opinion was tlitais helpful as a tool for
explaining what EA is. In terms of what the EAt was designed ot d® evident from its
demonstration to an audience of experash architectsthat there is significant explanatory
value in theartefact

The goals for the evaluation of the EAt are achieved in the following way:

1 Demonstrate the structure of the EAt as a set of concepts and relagonship

The EAt gaphic Figure5.11) is a visible demonstration of the fundamental concepts of EA as
well as their relationships. The contents of the @étedetermined by applyingldeideggerian
equipment analysis (secti@4.3 to the EA understanding &ble4.11) produced in Chapter

4 (sectioM.5). As far as the EAt represents a structured set of conceptglatidnshipsthe

goal is regarded as adequately achieved.
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1 Demonstrate the efficacy of the EAt to present an explicit meaning of EA.
The EAt 6 Bigugeh.1d)mlboiserveq the role of an explicit formulation of the meaning
of EA. The meaning of EA was derived as follows:
0 Interpreting (sectiod.4) prominent EAFs (sectio?.4) to determine an understanding
of EA (Table4.11).
0 AnalysingtheEAnder st anding through Hwocrehethg er 6 s ¢
contents of the EA.
The EA meanings therefore based upon an interpretation of three prominent, BaReely
0 The Zachman Framewo(Kachman, 2002)
0 TOGAF Version 9.XThe Open Group, 2011c)
o0 DoDAF Version 2.0ZDoD Chief Information Officer, 2009)
The popularity of the selected EAFs was determined giraucareful analysis (secti@m.])
of the research literature. The interpretation (and thexafwraning) of EA rests on the
interpreted EAFsand therefore alles for the potential of some fundamental aspect being
excluded from the EAt. The goal of making the EA foundations explicit is therefore
acknowledged as reached, but with consideration of the limisatidwerent to the process
followed.

Finally, it is evident that the EAt performed as it was intended. The EA understanding is structured in
the EAt graphicand the meaning of EA is made explicit. The evaluation of the EAt concludes at this
point, but the implication of the EAt still needs to be discus3éis will be done in the next section.
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5.6 THE IMPLICATIONS OF THE
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The research problemas stated in Chapter (kectionl1.3.2.4 as a lack of clarity on theonceptual

foundation(Figurel.1) of EA thinking and practice. The aware s s

of

t hi

S

probl em

(section2.5.]) resulted in the statement of five key poif#sction2.5.1) that emphasises tlventext of

the research problerihese are summaed as follows:

The academic literature states tB&t does not have aniversalset oftermsand definitions.

The differentattempts at creating a univellgahccepted EA definitionlid not achieve their

intended purpose.

3. Therole of an EAF as reaing the EA depends on a local (inside the EAF) expression of EA

meaning

4. The adaptability of EAF§to create new EAFsjuggestshe existence ofommon groundni

terms of EA meaningand highlights E&s implicit theoretical foundations.

5. Thespecific contexbf an EA practice impacts the meaning of ,EEle toa localised (to the

enterprise) understanding of the meaning of, BA cormbination with localised (to the

enterprise) needs.

The diversity inEAFs and the absence of a univeraateptance of theonceptuaimeaning of EA

leads to @roblem because of themplicit conceptual foundation of EA.

The measurements that assess @geak to which the EAt resolves the research pralsterst therefore

address the five key points (sectib.]) in such a way thahe implication of an explicEA foundation
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can be det er mipagislmeastliradein giafithtidestermsy measuring the following
aspectgderived from the five key points summnedl in sectior2.5.1):

1. A set ofEA terms and definitions
2. A general meaning &A independent odn EAF
3. An explicit EA theoreticafoundation

Theresults of the EAevaluatiorlead to input for further developmeuitthe EAt artefact. The cyclical

nature of design science reseaind in particulatrt he 61 ear n by makinmakgé appr o
a complete and perfect artefact unnecesseng. EAt was presented to five experienced enterprise
architects and adamics(section5.5.7). The results from the EAt demonstration resulted in a set of
opinions that serve as qualitative data for the EAt evaluafibe. EAt is meawred against the
implications that an explicit EA foundation (in the form of an architectonigjdraexisting EAFs.

5.6.1 A Set ofEA Terms and Definitions

The EAt was designed with the specific intention to serveragchanism to explain the fundamental
meaning of EAin terms of concepts and their relationshipsction5.4.1). Based on the responses
from an experienced audiendbe EAt fulfilled its explanatoryintent (Table5.8). Improvements can
be made to the EAfollowing the suggestions for changes ($able5.9) i such asfor exampleadding

a relationship between the architectonic elemenEntdrpriseandEA Theory

The efforts to explain the meaning of E#s discussed in Chapter 2 (sectd), focused attention on
the role of the definition as a mechanism to explain what EA is ¢peeifically the approaches by
practitionersin section2.3.2. The effortsof academiaredistributed among a categorisation scheme
for EA definitions(Dankova, 2009)section2.3.1andTable2.1), a selection of key terms based on a
linguistic approactiBuckl et al., 201}) section2.3.1andTable2.2), EA schools of thoughtapalme,
2012) sectior2.3.1andTable2.3), and an applicationf6 p at t e r i{Kotzéeti ah, RO12)segction
2.3.1, Table2.4 andTable2.5). With the exception oKotzé et al. (2012)the EA description efforts
focusel attention on the role afefinitionto explain the meaningf EA. Buckl et al. (2010)istedfour

key concepts, two (EA vision and EA strategy) of which correspatudthevisionelement in the EAL.

Thearchitectonic nature of the EAt sotvthe research problem by providing an artefact dedicated to
explaining the foundational concepts of EA. As stictvasnot constructed purely from a synthesis of
EA definitions as wasthe case wittDankova (2009xand Lapalme (2012)nor wasit based on a
comparison of various EAFs to find common ground. In intém EAt was designed to be an
interpretation of the implicit meaning of EAs found in the prominent EAFs identifiedsiection2.4.1

The fundamental purpose of an architecton&s to serve as a knowledgtructuring mechanism
(section2.5.2), and in that senseiis related to the work duckl et al. (2010andKotzé et al. (2012)

Finally, the EAt achievedhe aim of creating a set of EA terms and definitionsThe EAt 6s un|
characteristic of a structured set of concepts and relatilows for argument and debate on the issue
of EAGs fundament al meaning.
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5.6.2 A General Meaning of EA Independent of an EAF

The EAF is said to rea® the EA in an enterprigNamkyu et al., 2009; Kozina, 2006; McCarthy,
2006) Eachof the EAFs summasid in sectiorR.4, provides not only a definition of EA but also a
unique set of EA terms. THeey descriptive element of each EAF is a modesat of models. The
Zachman Frameworklescribes the enterprise in terms of primitiy@achman, 2002fhat in
combinationform an ontologyZachman, 2008)f the enterprise. TOGAFersion 9.1defines EA in
two sensesand identifies different types of architectuie;mamely business, datapplication and
technology(The Open Group, 2011dpoDAF Version 2.02escribes the enterprise by making use of
architectural data andedcriptions(DoD Chief Information Officer, 2009)The meaning of EA is
therefore deperait on the EAF.

The EAt provides a mechanism to explain the meaning ofiieependent from an EAF. The content

of the EAt is basedn an interpretationf the knowledge contained in three prominent EAge{jon

2.4), but in itself it is separate in type from what an EAF is. The purpose of the EAt is narrow and
specific, in that it only explains the conceptual foundations of EA. As sii@derves as an explicit
description of the underlying concepts needed to understarahBAundamental level. The value of

the EAt is that it precedes any raation of an EA fom the perspective of the meaning that an EAF
prescribes. In the role of explaining the EA foundatidradso servetherole of a general understanding

of the meaning of EA.

5.6.3 An Explicit EA Theoretical Foundation

In keeping with the conceptual charaaiéthe EAt and keepingn mind that its purpose is to explain
themeaning of EA, the EAt achievedunique milestone in that the implicit knowledge aboutvias
presented explicitly.The explicit EA knowledge serveds important EA theory about how to
understand EAin terms of key concepts and their relationships. TOGASsion 9.1credits an
extensive list of reference sources consulted during its develogi@nOpen Group, 2011dyhese
sources can be seen as the theoretical foundation to TOGAEathman Frameworis described as
a schemgZachman, 2008and classification theor{Zachman, 2009bjooted in linguistics. The
underlying theory of th@achman Frameworkhereforejs classification theory with a matrix where
the column headings are orgsad according to the six interrogativeanely what, how, where, who,
when and why. The roware,in turn, organsed according to levels of reificatipftom abstract idea to
concrete implementation.riintersectiorof the matrix contains a unique description of the enterprise
in terms of the paricular interrogative (for examplevhy) and its level of reification (for examplew

1 orscope).

5.6.4 Summary and Discussion

With regard to measuring the EAto6és per fsomenance

observatios are maden Table5.11:
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Table 5.11: Demonstration of Performance of At Against Design Objectives

Design objective Observation
To interpret the results of the SIN The range of architectonic elements derived fronsth&A
(EA understandingby making propositions are adequate to describe the fundamental concepts of
use of Hei degg g The concptthat gathered the most interest was the interpretation of
Analysis. time, in terms of its context for the existence of the model. The
introduction of thehasbeen concept reflected an implied aspect of th
interaction between thas-is andto-be model. This objdive has been
adequately achieved in the EAt

To construct an enterprise The structure of the EAIn terms of concepts and relationships
architectonic tfprovidsa straightforward arrange mg
foundational knowledge as This objective is regarded as being met.

reflected in the EA understanding

(Table4.11).

To demonstr the usefulness of| The demonstration of the EAt resulted in an agreement by all the
the enterprise architectonic to E4 interviewees that the EAt has valueterms of its ability to describe th
practitioners and researchers. meaning of EA in terms ofihdamental concepts and their relationshi

The conclusion drawn from the demonstraton evaluation of the EAis that the EAtas a conceptual
artefactreachedts intende purposeand therefore solveits desigrproblem with some qualification
namelyi

1 A number of suggestions have been made that can be incorporated into another cycle of the
EAt 6s design as per the DSR methodol ogy and

1 The unfamiliarity of the idea of an architectoris well as the conceptual nature of the EAt
necessate further testing and demonstration to fully expltwesr potential and evolution.

5.7 CONCLUSION

The complex nature of the enterpriseterms of its operational pressureseatedertile groundfor a

range of solutions to problerdirectly related to complexity. The introduction of IT/IS in the enterprise
changed not only the way that business is condubtgtdalso changed the very nature of the most
important member of the enterpriseaamely the worker. If EA is to be the sobrito the complexities

of managing IT/IS in the enterprigeen itshouldbe well understood. The risk inherent in EA is that it

is just another technology applied to problems that result from the introduction of technology. The EAt
is a tool and a mearie bring about an understanding of what EA is in the enterprise. This tool is a
conceptual artefact that contains the essential concepts and their relatighsitipsns at giving an
explanation of EA in terms of not only precisely defined concépiisalso the relationshgbetween

them. The demonstration of the EAt to an audience of experienced enterprise architects and researchers
showed that itvassuccessful in its explanatory aim.

The research plaras far as the construction tife artefacs goes is completed at this point. What
remains is a detailed discussion on the ways in which the researchvgoaiset. Thisis the task of
the next chapteto show the scientificelevanceand value of theesearchas well aghecontributions
to the fied of EA research.
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6.1 INTRODUCTION

The value of research is appreciated to the extent that its results solve problems ogaest@rs.

The magnitude of this value depends on the quality of the research effort. As such, resaarch
generalmeasured according to its validity and reliabjlityterms of the knowledge claims that result
from the research effort. The contexXttbe research effort plays an important role in the process of
establishing the validity of the research results produced. Resudssencecontribute to the existing

body of knowledgeso that the understanding of the field of study can move forwénid. chapter
highlights the contributions that the research reported in this thesis brings to the field of EA research.

The claims of contribution to the EA body of knowledye made in accordance with tlaéms and

objectives set out in Gapterl of this thesisDSRwasused as a methodology to execute the research

plan whereas the research strat&gs based on a subtle realist positisecfion3.2.1). The evaluation

of each artefact, according to the approdescribedy Vaishnavand Kuechler (2013wasdiscussed

in chapters4 and 5(section4.5andsection 5.5). This chapter is concerned with the scientific merit of

the studyasawhgland empl oys Laudanés Ret i cu.lSectiomd2 Model
presenta summary of the research approaChdpter 3), action 6.3 discusesthe scierific merit of

the researchand ction 6.4 discugsthe research contributions. The chapter astheswith section

6.5

6.2 SUMMARY OF RESEARCH APPROACH

Philosophicallythe results of the research discussed in the thesis up to thisshoinidbe understood

in the context of an interpretivist epistemologgdtion3.2.1andFigure3.5) that informs acience of

the artificial inspired theoretical perspectig@imon, 1996)The knowledge clairm this thesis ibasel

on an understanding (interpretation) of what can be tdaynrmakingandusing aconceptuahrtefact
(science of theréficial). Theartefactis the solution toa research problerasdescribed irChapter 1
(sectionl.4) andChapter2 (sectior2.5.1). The ontological basis of the researchrapph is described

by livari (2007)(section3.2.) as a ¢ o mb i n aotldi3 theoriegdontathimgtipe @roducts W
of the human mindand IS artefacts thagsult innew types of theorig§ able3.1). Epistemologicdy,

the type of knowledge achieved this thesisis conceptualsection 3.2.1) in nature. The research
method followedvas based on thdesign science researclodeldescribed by aishnavi and Kuechler
(2013)(section3.2.2, andwasaimed at producing the type of knowledge dftes as better theories.
The research contribution described in this chapter is therefore of a conceptual and theoretical nature.

6.3 SCIENTIFIC MERIT OF THE RESEARCH

Without a certain measure ofyour, the results of aesearcteffort aresaid to be worthles@viorse et
al., 2002) The issue of measurement is widely debated along the lines of the type of réRele;h
2006; Golafshani, 2003)nd its underlying philosophical paradigBtige et al., 2009)A correlation
exists between thehat(i.e. the problem or question) and thaw (i.e. theapproach to find aolution
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or answer) of research projects.eTiemainder of tis sectionpresentghe evaluation of the research
resuts reported in this thesig order to showsheir validity and trustworthiness as scientific research.

6.3.1 Purpose and $ructure

The purpose of this section is to design and execute a research evaluation strategy of the results of the
research reported in this thesis. Since the research stiategged on an interpretivispistemology
(section3.2.1), the evaluation of #aresearclresultsis also an interpretatiomnd forms part of the
research process. Tleealuationapproach is based on the workla@indry and Banville (1992who
adaptedhe Reticulated Model for Scientific Rationality developed_bydan (1986)

6.3.2 The Reticulated Model of Scientific Rationality

Laudan (1986%tatel that researchers generalaim to reactanagreement on their resultscaclaims.

This desire for consensus is believed to be an indicatidtheaf ual ity scientific pr
contribution to this drive is the Reticulated Model of Scientific Rationgfigure 6.1). The model

shows that a research method is justified by the aims (or goals) of a research whijethe aims

must be reatiable by the methods used. The methods are constrained, ithepwre used, by the
underlying theoryand the theory justifies which methods are available for use in the research project.
Finally, good quality science means that the aims and theories of a research project musséarmoni

Exhibit
Realizability

Figure 6.1: Laudanés Reticul ated Nauan 1986)f S«

Must harmonize

Landry and Banville (199 app! i ed L a,utaexamins therpossibkility of using research
methods from diffenat philosophical traditionsn managemeninformationsystems researchandry
and Banville (1992produced a set of questiahsit examinetheaspectsas wellasrelations between
theory, aimsandmethod A combination oL.andry and Banville (1992nd the paradigmatic analysis
(section3.2.]) of livari (2007) wasusedas the foundation for thevaluationframework to determine
thescientific quality of theesearcheported in this thesis
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6.3.3 The Research Evaluation Strategy and Framework

According toMouton (2001)the ProDEC framework of social scientifreasoningconsists offour
elementghatare standard in all forms of reseamchmelyi

1 A research problem
1 A research design
1 Evidence

1 The conclusions

Thefour elementgan be translated into a sequential research prasdsfiows:

9 Phase 1:dentifya research problem

1 Phase 2: Bsigning the approach by which the problem will be addressed.
1 Phase 3: Deciden the nature and exteof evidence

1 Phase 4: Drawonclusios as a result of an analysis of the evidence.

The final product of the research is a writteasisthat serves as a communication mechanism of the
research results to the wider research communitg.rébearciprocesss used to establish the phases
in the research evaluation framework. Each phageeiprocess produseutpusthat @anbe measured

by the elements ihaudan (1986Reticulated Model of Scientific Rationalitffigure6.1), as follows:

1 Phase 1: Stating the research problern @isludes stating the research objectivsd this
aligns with theAimscomponent.

1 Phase 2: The research design includes the research theoretical frapaswark as a research
plan. The theoretical framework of the research aligns witf tle®riescomponent.

1 Phase 3: The research plan addresses the research methods used to gathe raend deigres
with theMethodsc o mponent of Laudanés model

1 Phase 4The adaptedeticulationmodelfor scientific rationalityTable6.1) is applied to gather
answes to be analysednd concludes the evaluation process.

Landry and Banville (19923et of evaluative questions guide the evaluation of the aims, thadry
method as well as their relationshipsTdble 6.1). The answers to each question show the
appropriateness of the research design applieabtain the results in this thesi§he process is
illustrated inFigure6.2.
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Table 6.1 Evaluative Questions (Adapted from Landry & Banville, 1992)

Aspect

Evaluative questions

Aims

What are the explicit aims of tlesearch project?
Who are the stakeholders to be considered for this research?
What would progress mearelative to the research aims?

Theories

Are the theoretical foundations of the project adequately expressed?
What are the explanatory or predictiietues of the theory?

Methods

Is the method clearly elaborated and viable?
Does the method relate to orthodox methods?
Is the method empirically sound?

Is the research design feasible?

Which scientific aims does it promote?

Theories constrain methods

What general constraints does the theory put on methods?
Is the method adapted to the nature of the theory?

Theories must harmoss
with aims and aims must
harmonse with theories

Relative to the stated aims, how can progress be defined?

Does the theorgupport the stated aims, and are the stated aims congrue
with the theory?

Is the theory congruent witheaims?

Are thetheory and goals of the same nature?

Methods must exhibit
realise-ability of aims

Is the method well adapted to the aim(s)?
Can themethod assess the viability of the aim(s)?
Would another method be more appropriate to the aims?

Methods justify theories

Is the theoryn line with the method?
Can the theory be verified through this method?
Can this method be complemented?

Aims justify methods

Is the method needed?

Is the method a way of attaining the goals?

Is it rational in the sense that it incorporates whatever proceagusraost
l'ikely to facilitate or @ldarante

The application of thadaptedeticulationmodelfor scientific rationality Table6.1) producesanswers
to the evaluative questions from the perspective of the research. The conclusions dratlis fset of

answers are an interpretation of the quality of the scientific value of the research project.

6.3.4 The Research Evaluation

What follows is a discussion of the results of each phase of the evaluation pFigess6(2), with

emphasis on the results drawn from the application of the adegtiedlatedmodel of scientific

rationality (Table6.1).

6.3.4.1 Phase 1: State Research Objectives

The research objectivagere justified and listed itChapter 1 (sectiori.4.3. The primary reseahnc

guestion addressed byettesearch projeatas:

In what way can architectonics contribute to a foundational understanding of

enterprise architecture?

157



The research objectives in suppdrthis research questipwereas follows:

1. Descrbe the theoretical background of EA reseaiiohterms of EA definition efforts
as well as issues in EAF selection.

2. Determine an understanding of EA by interpreting the key works of three prominent
EAFs.

3. Organise the concepts derived from the &Aderstanihg, in an EAL.

Chapter 1: Chapter 4:
Research Problem The SIM
Chapter 3:
Inputs
Chapter 2: Research Strategy
Research Problem

Awareness

Chapter 5:
The EAt

| II

A 4 4

Phase 1: Phase 2: Phase 3: Phase 4:
Process State research State theoretical State the nature of Apply adapted
objectives perspective the evidence reticulated model
Y Y Y Y
AIMS THEORY METHODS %hé’féiicf :
Outputs
p (Laudan Model ) (Laudan Model ) (Laudan Model ) Contributions

Figure 6.2: The Research Evaluation Process

The aims derived from the listed objectives ralate the products of each objectjvand are
summarsed as follows:

1. Dexribe the theoretical background of EA research in terms of EA definition efforts and the
difficulties with EAF selection.

2. Determinean understandingf EA by interpreting the keworks of three prominent EAFs
Construct an enterprise architectonic (EAt)structure the core concepts of HA terms of
fundamental concepts and their relationships.

The combination of research question, objectives and aimse@suli description of the aisof the
researchandwererepresentative of the intended valuéhe researciThe evaluation of these elements
is summarsed according to the adapted modeTable6.1.

6.3.4.2 Phase 2:State Theoretical Perspective

The theoretical perspectiv# the researctvas discussed in detail i@hapter3 (section3.2.1), as part
of the research strategy. The philosophical foundation of the research as avesholeractesed as
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subtle realistthatinformed an interpretive theoretical perspectiv€he primary theories used in this

researchwere phenomenological hermeneuticas described bydeidegger (2000) philosophical
hermeneuticsas developed b§adamer (20043ndarchitectonicqsection5.3.1).

6.3.4.3 Phase 3:State Natureof Evidence

The DSR mode{Vaishnavi & Kuechler2013)was used to create the research plan. Two conceptual

artefactqBereiter, 2002)vereproposedto address the research aims. The first step in the DSR process

was an awareness tife problem, which was established by making use of a literature review (section
2.2). The SIM artefactvas a method to interpret prominent E&dxts(section2.4.]) (Table4.2), and

resulted in an EA understandingaple4.11) .

The

EAt artefact ma d e

use

analysis $.3.2.3 as an analysis method to determine the fundamental concepts from the EA
understandingTable4.11).

6.3.4.4 Phase 4:Apply the Adapted Reticulated Model

The model vasapplied in twoparts wherethe first partansweed the questions relating to the aim,

theory and method of the resea(thble6.2), after whichthe secad partansweedthe questions about

i nterconnecti on(fabléér). Laudanods

mo d e |

Table 6.2: Aims, Theory and Methods Evaluation

Aspect

Evaluative questions

Answers

Aims

What are the explicit aims of the research
project?

1. Describe the theoretical background
EA research in terms of EA definition
efforts and the difficulties with EAF
selection.

2. Determine an understanding of EA by
interpreting the key works of three
prominent EAFs.

3. Construct an enterprise architectonic
(EAU) to structure the core concepts @
EA in terms of fundamental concepts
and their relationships.

Who are the stakeholders to be considered
this research?

Enterprise architects and EA researchers

What would progress mearelative to the
research aims?

Progress is measured by how explicit the
EA foundations are after completion of th
research. Explicit foundations can lead to
progress in the debate on universal
understanding of EA.

Theories

Are the theoretical foundatigrof the project
adequately expressed?

Yes, phenomenological hermeneutics,
philosophical hermeneutics and
architectonics.

What are the explanatory or predictive virtueg
of the theory?

The theories used have explanatory valug
the sense that the issoemeaning and
understanding is important. The predictiv
aspect of theory is not includesince the
emphasis of the research is conceptual
understanding.

Methods

Is the method clearly elaborated and viable?

Yes (sectior8.3), the research method usq
is DSR(Vaishnavi & Kuechler, 2013)

159



Does the method relate to orthodox method

DSR, although new to IS research, is
growing in being accepted by IS
researcheréVaishnavi & Kuechler, 2013)

Is the method empirically sound?

Yes, every artifact is evaluated against
performance expectations (sectb and
section5.6)

Is the research design feasible?

Yes (sectiorb.6)

Which scientific aims doeis promote?

Understanding and clarification of
concepts.

Table 6.3: Interrelationship Evaluation

Aspect

Evaluative questions

Answers

Theories constrain
methods

What general constraints does the theory
puton methods?

The theory limits the methodis that
the results of the methods should
produce conceptual knowledge.

Is the method adapted to the nature of th
theory?

Yes, the SIM is designed to producs
an EA understandin@lable4.11),
whilethe EAt makes EA foundationy
explicit (Figure5.11). DSR allows
for the creation of artefacts to solve
problems(Vaishnavi & Kuechler,
2013) Theartefactxreated in the
researctarea method and a
conceptual artefagBereiter, 2002)

Theories must
harmonsge with aims
and aims must
harmonse with
theories

Relative to the stated aims, how can
progress be defined?

Progress is measured by how expliq
the EA foundations arafter
completion of the research. Explicit
foundations can lead to progress in
the debate on universal understand
of EA.

Does the theory support the stated aims,
and are the stated aims congruent with t
theory?

Yes.

Is the theory congruent witiims?

Yes.

Are theory and goals of the same nature

Yes, both address meaning and
understandingandareon a
conceptual level.

Methods must exhibit
realise-ability of aims

Is the method well adapted to the aim(s)

Yes.

Can the method assess thability of the
aim(s)?

Yes.

Would another method be more
appropriate to the aims?

Unknown. Method such as grounde
theory or action research could alsg
have produced an explicit
understanding of EA.

Methods justify
theories

Is the theoryn line with the method? Yes.

Can the theory be verified through this | Unknown.
method?

Can this method be complemented? Unknown.

Aims justify methods

Is the method needed?

Yes, the DSR modéVaishnavi &
Kuechler, 2013)s effective in terms
of following a disciplined approach
to solving problems.
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Is the method a way of attaining the goal| Yes.

Is it rational in the sense that it Yes.
incorporates whatever procedusgsmost
likely to facilitate or guarantee the

achievement of one

6.3.4.5 Phase 5 Discuss Results

Overall theresultsin Table6.2 andTable6.3 indicated coherence between the elements described in
Laudan (1986)reticulation model for @entific rationality (Table 6.1). As interpretive research
essentially deals with interpretation and not truthy evaluation of scientific validity is also an
interpretation Even sg no clams are madeof the correctness or truth value of the claims of the
research. Insteadhe resultsshowed that the aims of the researclinad been successfully met. The
theories usd# and the research process addrgsseaning and understandjrandthereis, therefore
alignmentwith the aims and methodBhe EAt is seen athemain contribution td&A researchand the
SIM is viewed as a contribution to IS researthe specific contributions of the reseaarhdiscussed
next.

6.4 DESCRIPTION OF RESEARCH CONTRIBUTIONS

The contribution of a research project indicates the way in which the outcomes of the research added
value and knowledge to the body of knowledge of the research domain. In the case of the research
reported in this thesishe main research coittution is to the body of knowledge that addresses the
theoretical and conceptual understandingEAf A secondary research contribution is to the broader

field of qualitative research methods and approaches that specifically deal with the aspectetiveterp

research. This section will discuss the specific research contribution to each of the research domains,
starting with enterprise archit eandthenendbviigantoeor et i
the methods of interpretive qualitativesearch.

6.4.1 Contribution sto Enterprise Architecture Research

As discussed in Chapter $e€tion1.3) and elaboratedn in Chapter 2 gection2.5.1), the problem
addressed (by way of creating an artefact) is that the foundational concepts of EA remain Unstated
and therefore unclear. Numerous discussi@astipn 2.3) addressed this problem by way of EAF
comparisons ana@nEA definition attempt. This thesis participated in the attempts to clarify the meaning
of EA, anddid so from a conceptual sgrective. The results of this effort led to a number of significant
research contributions tbefundamental conceptual understanding of the meaning of EA.
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6.4.1.1 The EA Understanding

Theevaluationof the SIM gection4.5) resulted inan understanding of EAxpressed as a claim that

Enterprise architecture is similar in intent to the enterprise as a worldview is to the
world.

The EA claim wasgpporedby six propositiongs follows

6.

EA underlyingtheoretical knowledges ina presuppositional state

EA is a description of the structure of the systems of an enterprise.

EA represents the enterprise in thowéented architectures such as afisato-beand hasbeen
architecture.

EA translates the values/strategy of the enterprise into operational systems appropriate to the

information society.

EA provides a means to manage decisions about the IT/IS management and implementation in

the enterprise.
EA capures a representation of the enterprise in the form of a model or set of models.

The EA understandingdescribedthe meaning of EA from a holistic perspective. Whihese

propositionsverenotintendedo represenain exhaustiveinderstandingf EA fundanentals, itwasa

useful starting poini as was demonstratesith the development of the EAtection5.4.3. The

literature review in Chapte2 showed that the fifrts to understand the meaning of EAremainly
focused on framework comparisons, literature reviews and sursegtso(2.2.1). The results from
EAF comparisons led to the creation of EAF charastegiontologieqdOhren, 2005)a framework to
aid EAF comparison@\bdallah & Gdal-Edeen, 2006)nd observation&reefhorst et al., 20067 he

published literature reviews, among others, resulted in a suggestion for common EA terminology

(Schoénherr, 2008)Further research into the meaning of EA led to the three schools of EA thought
(Lapalme, 2012and a classification of EA definitiorf®ankova, 2009)All of these exampleservel

as &idence §ection2.2) that the meaning of EA remaid unsettledand part of a continual debate

among scholars and practitioners.

The EAunderstandingTable4.11) wasa contribution to thdebateon the meaning of EAn a number

of ways:

1. The EA claim angropositionsverethe result of an interpretation of thrpeominent EAR,

(section2.4.1) namelyi
a. The Zachman FramewofKachman, 187; Sowa & Zachman, 1992; Zachman, 2002)
b. DoDAF Version 2.0ZDoD Chief Information Officer, 2009)
c. TOGAF (The Open Group, 2011d)

The EAF is responsible for the realisation of the EA in the entel(ttszna, 2006; McCarthy,
2006; Namkyu et al., 2009 this role the EAF contains the meaning of E&nd is usually

provided as a set of fora | definitions and terminology.
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context of the definition of EAs that the meaning of EA becomes localised to the EAF (section
2.5.7). Producing an EA understanding that is not contained or directly connected to an EAF
is a significant contribution to the EA research domain. For the newcomer tth&AA
understanding will present an answer to the vish&tA questionwithoutthe need to study all

the available EAFs first.

2. The EA claim and EAoropositions are descriptions of fundamentaisther wordsheycan
be used as the basw further debat®n the meaning of EAThe advantage of having access
to an EA understandings that the debate on a universal understanding of EA can potentially
be brought to a conclusion.

3. The means by which tHeA understanding asderived verebased on recogsad interpretation
theory, which was organged in a structured methd®&IM) that m&es the position of the
examiner explicitgection4.3.2). The advantage of such an approadhagthe researcher and
practitioner can trace wheethe EA understnding originated. The SIM can be applied to a
different set of texts or text analogussdetermine the meaning of EA.

In conclusionthe application of a structured hermeneutic metlsedtion4.5) to explore the meaning
of EA is unique in that nothing similar could be found in the formal research literatoirgate. The
closest formal attempt at formsihg the body of EAnowledge wasleft incomplete in 2004Hagan,
2004)

6.4.1.2 The Set ofArchitectonic Elements

The list ofarchitectonic elemenfsection5.4.3.1andTable5.7) is the result ohpplyinga philosophical
lensto interpretinghe meaning ofEA. Heidegger (2000@quipment analysisf the EAunderstanding
(Table4.11) produced a set of concepts and relationshipstthdate was assumed and implicit to the
meaning of EAHeidegger (2000has been appropriatbg other researcheas a means to understand
the role of IT as the core artefact in IS resegRiemer & Johnston, 2011; 2013} similar fashion
EA is understood asol in use by IS workers towards some purpedsed to human activity.

The contribution of the set afchitectonic elements the domain of EA researgdh that it is a unique
set of fundamental concepts drawrdirectly from three prominent EAFs Zachman Framework
(Zachman, 1987; Sowa & Zachman, 1992; Zachman, 20@EAF Version 9.The Open Group,
2011d) and DoDAF Version 2.02DoD Chief Information Officer, 2009)through a sound
philosophical ens ( Hei de g g e r 6Smilar gtternps toeraate lists ofadngests incliide
the use of ontologie®hren (2005and a set of key Eferms(Buckl et al., 201Q)
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The list (Table2.2) produced byBuckl et al. (2010romparesvith the list of fundamental EA concepts
in the following way:

1 The list created bfuckl et al. (2010¢onsists of four entriemamelyi
o EA vision a distant target representiran ideal staté¢ i.e. an implicit model and
understanding of a target state of an EA
o EA principle the constraints and guides of the design ofEAe andmight, in turn,
provide justification fordecisionmakingthroughout an EA
0 EA strategy outlines aseries of means (activities) to pursue a desirediene. a
dedicated target state of an EA
o Conformance to EA visiamlescribes an intuitive understanding for the degree to which
the current or a planned state of the EA matches the EA vision
1 By contrast, the list inTable5.7 contains 10 entries that addr&skl et al. (2010)s follows:
o0 EA visionand EA strategyentriesin the Buckl et al. (2010)ist correspond to the
combination of théurposeandDefinition elementon the architectonic list
0 TheConformance to EA visioantries inthe Buckl et al. (2010)ist correspond to the
ModelandTimearchitectonic elements.
0 TheEA principleentryon the Buckl et al. (2010)ist corresponsd potentiallywith the
EA Theoryarchitectonic element.
1 The list of architectonic elements is more compjeadd more fundamentain terms of
identifying foundational concepts to describe EA.

Greefhorst et al. (2006pade a number of observat®oabout the use of EA terprasfter comparing
EAFs to the IEEE 42010 standdiBEE, 2011) namelyi

EAFs male use of different terms for similar aspects, and similar terms for different aspects.
EAFs often define terms informallynaking it difficult to demarcate boundaries clearly.

EAFs often do not name dimensions explicitly, leaving their interpretationthp teader.

EAFs sometimes do not distinguish clear values within the dimensions, hindering effective

S s

communication.

o

EAFs often have slightly different sets of values for particular dimensions.
EAFs sometimes have dimensions with values that do notaalear relationshijp which
makes it hard to understand the dimension altogether.

The set of architectonic elements addressdlobdservations by providing a set of clearly defined
concepts of the meaning of EA. Observations 1, 2 and 3 highlight the implicit EA foungatidase
resolved by a list that is clearly defined. The remaindéne@bbservations (4, 5 and 6)@feefhorst et
al. (2006)are addressed indirectly by the list of architectonic elements.

In addition to providing a unique list of descriptive EA concepts, the list of architectoniergkem
(Table5.7) contributel a sense of clarityo the conceptual meaning of EA. Clarity in concepts are
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advantageous to those who are new to the EA dqibgioroviding a starting place ttearnabout the
meaning of EA.

6.4.1.3 The Enterprise Architectonic (EAt)

Architectonics as a theory or science of architectignjoys a limited role in IS and related research
(section5.3.1). The work ofRichmond (2007pn the Trikonic InteiEnterprise Architectoni€l-EA)

wasthe only published research that could be found that addresses EA specifitalhEA aims to

produce an architectural development paradigm to aid in the development of architectures suitable for
a diverse computing environment populated by diverse distribute users and interconnected services.
GalalEdeen (2002proposed a softwa architectonic to address the impact of changes on a software
system The software architectonic categorises the software system in layers designed to deal with the
level of change the system experiendaring its evolution.In contrast the EAt aims tomake
foundational knowledge explicit (sectidnd), and serves the purpose of explaining a coneatier

than developing a system.

The EAt is composed of thechitectonic elements lisTéable5.7), and therefore shares its advantages.

The aspect that makes the EAt unique is the arrangement of the architectonic elenenis of t
relationships. The feature of relating two or more architectonic elsméds to the meaning of EA by

not only giving meaning to the EA concefiut also stamg how the EA concepts relatd@he

contribution of theEAt to EA research is to providhe meanso explain the fundamental meaning of

EA. The advantage of the EAto6s ability to expl ai
of a tool that focuses specifically @xplainingthe meaningof EA. The tool can take a number of

forms:

1 A presentation in the form of a slide show: The EAt is already in presentation form as part of
the evaluation instrument (sectiérb.]) created for the purpose ofmonstrating the EAt to
an audience of EA experts. The advantage to a presentation tool is that the presentation could
be automated and distributed to various locations where there is a need to understand EA
fundamentals.

1 Aninteractive program: The EAt all be converted into a program that will allow the user to
interact with the EAt by enabling the selection of concepts (or relationships) in order to learn
more about each concept. The program could be made to execute on various platforms such as
for examplel

0 Thelnternet as a website.
0 A mobile platform such as 10S or Android.
0 Desktopsystems such as Microsoft Windows.

1 A training course: Creating a set of training materialsluding a student workbook, trainers
guide and teaching materiaigill allow the EAt to be taught in a classroom situation.

T Posters and pamphl Eiguebll)Tdnde read indhe same wap dsiac  (
conceptual map thatdicates what the concepts are and how they relate, enabling the creation
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of a poster. A pamphlet or booklet can be designed to accompany such atpgstevide
further explanations on the meaning of concepts and their relationships.

6.4.1.4 Summary and Discussion

The contribution of the research reported in this thegth regard to the EA disciplinés manifold
and is summasedas follows

1 The EA understandingT@able 4.11), in terms of the EA claim and supportive propositions
contributes and promotes debate on the fundamental meaning ®hEBA understanding is
based on an interpretation of EABsit is not in itself a kind of EAF.

1 The useof a structured intergtation method (SIMjesults in clear resultand can also be
repeatedly executed on various problems that call for interpretation.

1 The list ofarchitectonic element3 éble5.7) leads to a set of unique EA fundamental
concepts.

1 The application of architectonits thestructuringof thearchitectonic elementgesults in
making the fundamental knowledge of EA explic

1 The enterprise architectonic (EA®Qn be converted intotaol that can be use explain the
fundamental unerstanding of EAIn terms of cacepts and their relations

6.4.2 Contribution to IS Qualitative Research Methods

Interpretive researchand its redtion to qualitative research methpds a growing concern for
informationsystems researche(slingers, 2001) Methodsbased ohermeneuti¢heoryare regarded

as relatively new to information systems reseé/¢bbb & Pollard, 2006; Cole & Avison, 200Butler
(1998)andLukaitis and Cybulski (2005)ioneered hermeneutic methpdadKlein and Myers (1999)
proposed principles fothe use of hermeneutic methods and theaoryieldwork. More recently
hermeneutidheory has been proposed asnethod to conduct literature revieWBoell & Cecez
Kecmanovic, 2014)Hermeneuticss listed as a theorthat can be useith IS researcltiLarsen et al.,

2014) andis described as both a philosophical basis for interpretive research and a research method by
Meyers (2014)

6.4.2.1 The Structured Interpretation Method (SIM)

Although hermeneids has been widely applied in information systerasearch by numerous
researchers (see list of papard.arsen et al. (2014jts application has been in the form of a process
(Boland, 1991)aninterpretation frameworkDavis et al., 19923nd as a means to interpret qualitative

datg guided by guidelines and principleBhe SIM(sectiord.4.7) is a structured approachgbow how

to applyhermeneuti¢heoryin thetask ofinterpretation. The contribution of the SIM to IS qualitative
research methods is thata structured set of ste@sranged in a procegsectiond.4.7), thatfacilitate

an ordered execution of the interpretation process. The SIM also makes the role of the interpreter in the
act of interpretatiorexplicit (section4.4.3.
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6.4.2.2 Summary and Discussion

The contribution of the I is thus an expansion of existing effoitsmake use of hermeneutics as a
research methin the constellation of research methods available to interpretive researchers.

6.5 CONCLUSION

The application of an adaptation of Laudandés Re
the scientific meribf this researclresulted in an analisof the scientific value of the research. This

laid the foundation for an evaluation of the research reseltive to the field of EA research and
gualitative inquiry. The contribution of the EAt is towards understanding EA fundamentals in terms of
concepts and relationsklipThe SIM in turn, contributes a means to apply hermenethaoryin a

structured manneimn qualitative research.

Researchquite part from its purposi creat new knowledge, is also a journegnd interpretive
research allows for the researcher to be visible in the research process. There irethairiask set

out in the thesisa critical reflection on lessons learned during the research journey. That is the task of
the next and final chagt. What also neado be done is to conclude the process by clearly showing
how this research and its contributions answered the main research qustionso doing solved

the main research problem.
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7.1 INTRODUCTION

This thesis reported on the creation of an artefact, called an EAt, totheakaplicit foundations of

EA explicit. The EAwas designed by making use of architectonic thé&egtions.3.1) andHeidegger
(2000)equipment analysjso explain the concept of EA in terms of concepts and their relationships.
This chapter concludes thesearctprocesdby summarsing the research problem, questiohjectives

and results.

The structure follows accordinglypy giving an overview of the search problem and question in
section?.2, followed by a summargf the answes to the research question ec#on 7.3 Further work
that followsfrom the contributionsof this research idiscussedn section7.4. The chapteconcludes
with personateflectionson the research journgin section7.5.

7.2 RESEARCH SUMMARY

Thecontextof the research probleragctionl.3and sectior2.5.]) is the multitude of EAFs in existence
that serve to realize an EA. EA researchers and practéibage made many attempte¢tion2.3) to
clarify the meaning of EA. Their attemgtave not produced a universally accepted EA meanimg)
the temptation to judge EA adherents for not understandingsEdcutely felt.The analysis of the
problemof understandindeA, in Chapter2 (section 2.3), revealed a different reality.

7.2.1 The Research Problem and Purpose

The research problem idified insectionl.3, and elaboratednin section2.5.1wasthat the conceptual
foundaton of EA isimplicit, as opposed to explicithe problem was graphically representedrigure
1.1 andillustrated the uncleazonceptual foundationsf EA. The resarch problem wasccordingly
stated a%$

Theimplicit conceptual foundationf enterprise architecture thinking and practice
leads to a lack of universal agreement on EA terms and definitions

The research purpose anticipated the solution toesearch problenby statingthe following:

The purpose of this research is to explore the meaning of enterprise architecture by
using the results of a structured interpretation method (SIM) to construct an enterprise
architectonic (EAt) to orgasé the faindational understanding of enterprise
architecture in terms of concepts and relationships.

7.2.2 The Research Question

The identification of the research problem and purpose paved the way for the statement of the main
research question:

In what way can architeonics contribute to a foundational understanding of
enterprise architecture?
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7.2.3 The Research Goals and Objectives

The research goafsectionl.4.]) werestatedas esearch objectiveto enable a research strategy to be

formulated as follows:

1 Research Objective Describe the theoretical background of EA researclierms of EA
definition efforts as well as issues in EAF selection.

1 Research Objective Determinethe meaning of EA by interpreting the key works of three
prominent EAFs.

1 Research Objective 8rganege the concepts derived from the interpreted meaning ¢frEA
an EAt.

Each research objective was clarified with an associated pugsosell as speéif subobjectiveghat,
onceachievedshowedthat theobjective was reached andtimately, to what degree the main research
guestion was answerethe subobjectivesare summarised as follows:

I Research Objective 1:
o0 Describe the historical developmentEA.
o Discuss the attempts that have been made to clarify the EA concept.
0 Identify the three prominent EAFs cited in the academic literature.
I Research Objective 2:
o Design and implement an interpretation method to establish an understanding of EA.
0 Record tle results of applying an interpretation method to three prominent EAFs.
I Research Objective 3:
o Describe the meaning of architectonics, and discuss its role in the structuring of the
conceptual understanding of EA.
o Derive the core concepts of EA in such aywhat the concepts can be arranged in an

architectonic.
o Describe the context of the modern enterprise and its relationship to IT/IS and

complexity.

7.3 THE RESEARCH RESULTS

The research was designed in such a way that a chegededicate to theachievemenof each of the
researclobjectives The chapterassociateavith each objective are listed Table7.1:
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Table 7.1: Research Objectives and Chapters

Objective Chapter
Research Objective 1: Describe the theoretical Chapter 2The Problem WittUnderstanding
background of EA researgim terms of EA definition | Enterprise Architecture.
efforts as well as issues in EAF selection.
Research Objective 2: Determine the meaning of EA Chapter 4A Structured Interpretation Method
by interpreting the key works of three prominent EA| (SIM).

Research Obijective 3: Orgaeithe concepts derived | Chapters: An Enterprise Architectonic @&).
from the interpreted meaning of £ an EALt.

7.3.1 ResearchObjective 1 Results

The research design made use @3R modeldescribed byashnaivi and Kuechler (2013 his
approach created the need for theoretical framework of the research to empgattie problem in
need of a solutiarby artefact creatio(Figure3.6). In DSR terms this is callexteating an awareess

of the problemand was the main goal of ChapfrCreating awareness of a design problem needs
backgroundand this need for context led to the second goal of Ch&ptenamely to provide a
historical overview of EA. Thesubobjectivesassociated ith the first objective wre therefore
answeredn the following way:

1 Describe the historical development of EA.

Chapter 2 provided an overview of the history of EA in seci@The historical review was
based on analysis of the EA concept as reported in EAF comparison literature gecidn

as well as EA literatar reviews (sectior2.2.2.3. The Zachman Framework is generally
regarded as the start of the EA discipline. The first pdjseussing the Zachman Framework
was published by Zachman in 198achman, 1987andwaslater elaborated bysowa and
Zachman (1992)The historical development of EA is tracked fra@87to the present (2014)
in terms of published literature reviews and E&dmparisons.

The early years (1982004) of published EA research was relatively quidien compared to

the period 20042009 and beyond. The initial discussions on the EA concept focused on the
relationship between EA and IT/IS. The value of EA was ergldn enterprise architecture
management research as early as 2006. A spec
the business with IT. The trendccording toSimon et al. (2013b)is that the number of

academic publications is increasing. The number of EAFs also increased over the historical
development of EARigure2.1).

Finally, the consensus in the published EA literature is that there is still a lack of general
agreement on terms and definitions (secBch3.
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9 Discuss the attempts that have been made to clarify the EA concept.

Attempts to define and clarify the EA conceptre attempted from the academic sphere
well asby EA practitioners The academic efforts resulted in various solutions sudheas
following:

0 A categorisation scheme for EA definitior{fpénkova, 2009)section2.3.1andTable
2.1).

0 A selection of key terms based on a linguistic approéghckl et al., 201Q)section
2.3.1andTable2.2).

0 EA schools of thought(Lapalme, 2012)section?2.3.1andTable2.3).
An applicati on dKotzébepah RalBsection23H, iTablkd4mrgid (
Table2.5).

The attempts to define EA by EA practitioners are maisfplows:

0 Gartner Researclcar t ner 6s enterprise definition ai
of the importance of EA to their clients. @mportance of EA is consistentdgscribed
in the Gartner Hype Cycle repofBurton & Allega, 2010; 2011; A@2; 2013)were the
renewed business interest in EA is described as a move away from IT and closer to
businessThe attempt to establistnEA definition was explicated in three key papers
namely

A Gartner Defines the Term 'Enterprise Architect(lrapkin, 2006)

A Gartner Clarifies the Definition of the Term 'Enterprise Architeciirapkin

et al., 2008)

A Myth Busting: What Enterprise Architecture Is Nbapkin & Burton, 2008)
What was significant from Gartnerds publ i
to be clarified in two subsequent publications.

0 TOGAF: The TOGAF intuitive to define EA, with the view to incorpamgtthe
definition in the TOGAF Version 9 releagepk three years (20082010) to run its
course. The process resulted in a shortlist of five EA definitibabl€2.7) that was
said to be synthesised into a fin&fidition, but unfortunately this final synthesised
definition could not be found in the research literature and TOGAF Version 9 was
launched with tis original EA definition intact.

o LinkedIn and by researcher$he challenge to attempt the definition of EA160
characters was met with great enthusiasm on the LinkedIn social medjarsitk,
2010b) During the duration of the challenge 308 jggwants made proposals that was
eventually synthesised into a final EA definition (secBdi2.3)

In conclusion, the review of the literature (sectibB) produced evidence of a number of
significant activities to address the definition of EA.
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9 Identify the three prominent EAFs cited in the academic literature.

Section2.4.1discussed the process that led to the identificatishreé prominent EAS; these
are as follows:

0 The Zachman Framewo(Kachman, 2002)
0 TOGAF Version 9.XThe Open Group, 2011c)
o0 DoDAF Version 2.0ZDoD Chief Information Officer, 2009)

In conclusion, Research Objective 1 veahieved by providing a historical overview of EA (section
2.2), reporting on the attempts to define EA (secB@yand by selecting three prominent EAFs (setTti
2.4). Chapter 2 concluded with an awareness of the problem (s@cfidhin understanding EA and
therefore successfully achieved first research objective.

7.3.2 ResearchObjective 2 Results

The DSR model states that a solution should be proposed an awareness of a problem has been
createdVaishnavi & Kuechler, 2013Research Objective 2 was stated in response to the problem that
the EA understanding isnclear (sectior2.5.3. The solution proposed to address the lack of clarity
was the development of a method to interpret the prominent EAFssUthabjectivesrelated to
Research Objective 2 washievedas follows:

1 Design and implement an interpretation method to establish an understanding of EA.

Thestructured interpretatiomethod(SIM) was proposed (secti@gh?) as a solution to the lack
of clarity in theunderstanding of EAThe SIM wasdeveloped (sectiod.4) by making use of
the theory of Rrmeneuticgsection4.3) to interpretthe key texts of the promémt EAFs The
SIM was represented in graphical formktglre 4.17) and converted to be executed as a

processigure4.18).
1 Record the results of applying an interpretation method to three prominent EAFs.

The demonstration of the SIM resulted mEBA understandingl@ble4.11) that consist of an
EA claim and & supportiveEA propositionsThese are as follows:

0 EA claim: Enterprise architecture is similar in intent to the enterprise as a
worldview is to the world
0 EA propositions:
A Proposition 1:EA® sunderlying theoretical knowledges in a pre
suppositional state
A Proposition 2:EA is a description of the structure of the systems of an
enterprise.
A Proposition 3EA represents the enterprise in thméented architectures
such as aasis, to-beand haseenarchitecture.

173



A Proposition 4:EA translates the values/strategy of the enterprise into
operational systenegppropriate to the information society.

A Proposition 5EA provides a means to manage decisions atheutT/|S
managementrad implementatioin the enterprise

A Proposition 6EA captures a representation of the enterprise in the form of
a model or set of models

In conclusion, Research Objective 2 was met by the creation of the SIM. The theoretical basis of the
SIM addresed the theory of interpretation directlyhe EA understanding that resulted from the
execution of the SIM produced anderstanding of EA.

7.3.3 ResearchObjective 3 Results

The Achievement of Research Objective 2 enabled the achievement of Research Objeesearzh
Objective3 represented the final cycletime DSR model. The SIM produced a clear understanding of
EA that was used as a basis to make the implicit EA conceptual found&igme(.1) explicit. The
objective was reached laghieving the following subbjectives

91 Describe the context of the modern enterprise and its relationship to IT/IS and complexity.

The use of IT/IS as essential tools to enable the wfathe enterprisavas discussed in section

5.3.3 One of the key issues that led to the development of EA was the inherent complexity of
IT/IS in terms of its design, development and implementation. In addition to this inherent
complexity, the rate of change in IT/IS leads pwoblems with legacy systems and the
challenges faced when new systems replace older systems. EA was intended to act as a
medanism to coherently manage the complexities that resulted fdepeandencen IT/ISin
theoperations of thenformation ageorganisation

91 Derive the core concepts of EA in such a way that the concepts can be arranged in an
architectonic.

The set of coreconcepts Table 5.7) that represented the conceptual aspect of the EA
understanding Tlable 4.11) was determined by analysing the six propositions through the
phil osophical l ens of Hei 8643 ghe sebaf core gonceptsme n t
served as the set of architectonic elements used to create the explicit conceptual foundation for
EA.

91 Describe the meaning of architectonics, and discuss its role in the strucdfutiegconceptual
understanding of EA.

Architectonics is a theory of architecture and is used to structure conceptual knowledge. In this
research it was used to orgsmithe fundamental meaning of EA in ternfsconcepts and
relationships. An enterprisechitectonic (EAtwas developed (secti@) based on the theory
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of architectonics to represenFigure 5.11) the foundational conceptBA in terms of

architectonic elements and their relationships.

In conclusion, Research Objective 3 was met by the creation of the EAt. The EAt was evaluated by
demonstrating it to EA expertghe achievement of Research Objective 3 brought the research process

to a conclusionby providing an artefact that serves as an explicit EA conceptual foundation.

7.3.4 The Answer to the Research Question

The answer to the research question is the E#geB onthe definition of a conceptuattefactBereiter,

2002)and the DSRnodel(Vaishnavi & Kuechler, 2013He i degger 6 s

equi piede nt

to theEA understandingTiable4.11) to derive a set of fundamental concepts that destirdomeaning
of EA. Architectonics was then used to constriiet EAt toshow the arrangement of the set of
fundamental concepts as well as their relationsfgpstion5.4). The EAt is designed as a graphical

representation and showalbw (Figure7.1).

Enterprise  Architectonic  (EAt)
Chronological {_becomes_¥_becomes
( Has-Been ] (  Asis ) ( ToBe )
Kairological influences possible
[ . captured in
representationof —
SN0 N GV S G e
Model

makes use of
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Architect creates enakl)les

Vision

informs {

Figure 7.1: The Solution to the Research Problem

ane

In conclusionthe answer to the main research question is that architectonics can be used to create an
enterprise hitectonic (EAt) conceptuartefactthat captures the fundamental meaning of EA.

7.3.5 The Solution to the Research Problem

The solution to the research problem is twofétgtly, the lack of clarity in the foundational knowledge

of EA isaddressed by the EA claim that EA is similar in intent to the enterprise as a worldview is to
the world This claim is supported and elaborated byEAeunderstandingTiable7.2):
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Table 7.2: The Research Solution An EA Understanding

The EA claim EA Propositions
Enterprise architecture EA underlying theoretical knowledge is in a {sgppositional state
is assimilar in intentto | 2 | EA is a description of the structure of the systems of an enterprise.
theenterpriseas a EA represents the enterprise in thm@ented architecturesuch as an ais,
worldview is to the to-beand hasbeenarchitecture.
world. EA translates the values/strategy of the enterprise into operational syste
appropriate to the information society.
EA provides a means to manage decisions atheufT/IS management and
implementatiorin the enterprise
EA captures a representation of the enterpiisthe form of a model or set ¢
models

=

Secondlythe creation of the EAt identifies the set of fundamental EA concapdsarranges them in
such a way as to make explicit the underlhydngceptual foundatioof EA. This solutiorwasillustrated

in Figure7.2.
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In conclusion, the problem of lack of clarity in the foundational understanding of EA is dpived
clear and succinct conceptual description of
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7.4 FURTHER WORK

The EAt could not have been created without the creation of theb®tduse a structured interpretation
was necessary to provide the material for conceptual analystscontribution of this researds
thereforerootedin EA researchas well as in qualitative research metha#xtjon6.4). Although the
research problem wasased in the domain of EA researétrther work is needed on both the EAt as
well as the SIM.

7.4.1 Further Research on theSIM

The SIM is a unique mechanism that brings the potential of an ordered and structured approach to
interpretive research. That does notan that the SIM is completielore work is needed tdo the
following:

1 Clarify the role of the interpreter in the interpretation procAsst stands, the SIM recognises
from the philosophical hermeneutic standpgihat the interpreter is part of thaerpretation
process. What is uncledrowever is how to ensure that the interpretation resglfrom the
executionof the SIM makes thea nt e r prejediceclead as it impacts thexamining
position.A critical theory approach can be used tinethis aspect of the SIM.

1 Clarify and develop the reflection steps in the STMe role of reflection in qualitative research
is important because it allows for a means to shawd records the thinking involved, ian
interpretation. More work is need to further develop this aspect of the SIM into recsaipié
steps.

7.4.2 Further Research on the EAt

The EAt is the first of its kindn that it bases an understanding of EA on an interpretive approach. The
purposeof making implicit meaning explicitvas achievedout, in the larger scheme of EA resegrch

is only scratching the proverbial surface. More work is needed to build on this explicit understanding
of EA:

1 The current EAt is built upon an interpretation of EAFs as theyseetle EA What is reeded
is a similar approach to explore the underlying meaning of an lBARe role of realing the
EA. Perhaps the foundations made explicit by the EAt can serve as the first layer to a more
detailed understanding of EA.

1 With the underlying meaning dEA made explicit and the questions as to what EA is
answeredto a degree, the next step is to explore how to do EA from the perspective of the EAL.

1 The gecific, well-known EA term did not appear in the EAtsuch asfor example
stakeholderview, viewpoint and governanceurtherresearclis needed to understand on what
layerof understandinghese cooeps belong.
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1

The impact of the architectonic elements oftimen d especibaé hy ¢Cionew dpas
to EA thinking, more research is neede@dfically to understand it value in EA work but

more generally more research is needed to understand the roldiai¢hsoncept in EA work.

The EAt can potentially be useda tool to explain the EA conceptual foundations (section
6.4.1.3. Work needs to be dopia the develomentof such a togland tested for its efficacy

in explaining what EA is.

7.5 PERSONAL REFLECTION S

Attempting a purely conceptual research study is ditfiar the beginner researchihe success of

suchan attempt inevitably makes the researcher philosophical in the approach to research problem

statements and especially research design. Issues of research pashdigdize very well understood

before asense of personal achievement and mastery of the subject is experienced. The lack of dedicated

philosophy of science courses in IS educatinakes the task of conceptudiPresearch evemore

difficult. That sai¢ the researcher'®urney was productivén many respectsvhat follows is an

overview of lessons learned in the journey

T

Interpretive research is never completed the answaeiit produces is only an understanding
that might (or will) change over time. This change in understanding even ocoing the
research journeyesulting in changes of direction and research focus.

The importance of literatur@viewsto any research endeavasiwell known. The main
problem of an appropriateeraturereview ishow to selectthe materialin such avay asto be
representativef the study at hand helesson learnelly the researchés that even for a
relatively young disciplinsuch a€A, the numberof publicationsvas simply too much to
process and include in the review. The impact of the suspeatedme and especially the
research design approaeliready hd an impact in the literature review phase.

The appropriateness of the research strategy to the research problem is a lesson learned during
the process of resear@nd not at the start ofelresearch journey. Research paradigms
includemany philsohical aspects that makes thederstandingf whatis appropriate at
timescompletelyincomprehensibleThe application of a DSRiethodology to a conceptual
research problem was harder to achita initially thought. In retrospea grounded

theory or action research approach might have achieved faster results.

7.6 CONCLUSION

The research problem has been addressiéldl a solution that has merit only in as far as the isdue

making implicit undestanding explicit. The EA claimandsix EA propositionsas the result of an

interpretation methqdre not meant as eithefimal or anabsolute answer to the questions of what EA

is. Ratherthey stand to be engaged with, debatedorven changedampletely. The EAt serves as

an explanation of an understanding of the foundations of EA. As an arteéactsearchaegardthe

EAt as containindhe least set otonceptssuchthat taking away any of theonceptsor relationships
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will impactnegativelyon the foundational understanding of EA. The EAts well,not regarded as
an absolute or final answet too is open to be engaged with.

Theresearclguestion may be answerethd the problem partially solved but, more needs to be done.
This thesis and its resultésea part of this continual process of trying to understgAdor what it is
based on the intentions of its existeriget the inquiry continue.
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APPENDIX A: ENTERPRISE ARCHITE CTURE FRAMEWORK SELE CTION

Summary ofcomparison articles

Article title Date Frameworks é Ly g HE A < = AR

Elolo|g 592|342k z2
s oot s8¢ J=|HD S| |w & s
S | F| O g3 Yz® O| 0| <

A comparative analysis of architecture 2004 | Zachman, 4 + 1 view, FEAF, RV X % | x X X

frameworks(Tang et al., 2004) ODP, TOGAF, DODAF

An Ontological Approach t€haracterizing | 2005 | FEAF, DODAF,TEAF,

Enterprise Architecture Framewor{&hren, Zachman, TOGAF, GERAM X X | X | X X X

2005)

An overview of enterprise architecture 2006 | TOGAF, Zachman,

framework deliverable@Goethals, 2005) 4+1, RMODP, MDA, FEAF, X X X | X X X | X

TEAF, C4ISR

Towards a framework for enterprise 2006 | Zachman, TOGAF, C4ISR

architecture frameworks comparison and X X X

selection(Abdallah & GalalEdeen, 2006)

The many faces of architectural description 2006 | Zachman, 4+1 X X

(Greefhorst et al., 2006)

Evaluation of current architecture 2006 | ARIS, C4ISR, DODAF, FEAF, x | x Ix X X

frameworkg(Leist & Zellner, 2006) MDA, TEAF, TOGAF

Toward a unified enterprise architecture 2006 | Zachman, DODAF, FEAF,

framework: an analytical evaluation TOGAF, E2AF X X | X | X X

(McCarthy, 2006)

A comparison of enterprise architecture 2006 | Zachman, @DAF, TOGAF, X x |x Ix X

frameworks (Urbaczewski & Mrdalj, 2006) FEAF, TEAF

An integrated enterprise architecture 2006 | Zachman, 4+1 Domain, TOGAF

framework for businesH alignment(Zarvic RM-ODP X X X X

& Wieringa, 2006)

A Comparison of the Top Four Enterprise | 2007 | Zachman, TOGAF, FEAF, X X X X

Architecture MethodologiefSessions, 2007

Gartner
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Article title Date Frameworks é E(._ % L E 5 o % wlw| < <§E UZJ g

£E10|3|5 52|42 8|5alk k|2
,c\l‘é EguéircEI—UJE_(“;gg

EAF2-A Framework for Categorizing 2009 | TOGAF, DODAF, IAF, MODAF,

Enterprise Architecture Framewori&ranke E2AF, FEA, Zachman, ArchiMat| X X | X X X X

et al., 2009)

A Review of Commercial Related 2010 | Zachman, TOGAF, IAF, MDA,

Architecture Frameworks and their OBASHI, SABSA, SAP EAF, X X X | X

Feasibility to C4l SysterfAlghamdi, 2010) NIST EA and FDIC EAF.

Scheme for Systematically Selecting an 2010 | Zachman, DoDAF, TOGAF,

Enterprise Architecture Framewof®dongo FEAF and TEAF X X [ X | X X

et al., 2010)

Klassifikation von Enterprisérchitecture 2011 | Zachman, DoDAF, FEA and

Frameworks: Eine Literaturanaly@derden TOGAF X X | X

& Zenner, 2011)

Alignment in Enterprise Architecture: A 2012 | Zachman, TOGAF, E2AF and

Comparative Analysis of Four Architectura GERAM X X X X

ApproachegMagoulas et al., 2012)

Towards a Framework for a Unified 2013 | TOGAF, DoDAF, FEAF and

Enterprise ArchitecturAdenuga & CIMOSA. X | X | X

Kekwaletswe, 2013)

Analyzing the Current Trends in Enterprise 2013 | Zachman, TOGAF, FEAF and

Architecture Frameworks: 2042013 DoDAF X X | X | X

(Cameron & McMillan, 2013)

Totals: 15 |16 (10 |9 | 4 3|3 |4 |32 (|2 |2 |1 |1
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Selection criteria for shortlist of enterprise architecture frameworks

Criteria
Referenced Selected
Framework (literature and Have traceable Is updated/active (y/n) Descriptions Currently in (y/n)
surveys) history (y/n) b y accessible (y/n) use (y/n) y
(count)
Zachman 15 Y Y Y,onweb and print | Y Y
TOGAF 15 Y Y, version 91 released Y, onweb and print | Y Y
2011
DoDAF 10 Y Y, version 2 released Y, on website Y Y
2009
FEAF 9 Y N, Subsumed unddfEA | Y, for FEA on website| Y N
Kruchten 4+1 4 n/a, software n/a Y n/a N
architecture
E2AF 3 Y Y, version 1.5 released |Y Not clear N
2006
RM-ODP 3 Y, used initially in | N Y n/a N
network domain
TEAF 2 Y, limited Y, consolidated in TEA | Y Y N
MDA 2 n/a n/a n/a n/a N
GERAM 1 Y N Y n/a N
GARTNER 1 Limited n/a N, commercial Y N
ArchiMate 1 Y n/a recently standardized Y Y N

by open group
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APPENDIX B: ENTERPRISE ARCHITECTONIC DEMONSTRATION

This letter serves a mechanism to acquire your consepafticipating in the research to be conducted

by Jan C Mentz (jcmentz@gmail.com). The research contributes to the completion of a PHD:
Information Systems degree at the University of South Africa (UNISA), under the supervision of
Professors Paula KaZPaula.Kotze@meraka.org.za) and Alta van der Memea(vdm@up.ac.2a

The purpose of this research is to: establish whether the use of an enterprise architectonic will aid in the
fundamental understanding of enterprise architecture as a concept.

The demonsation will require approximately 60 minutes of your time. The demonstration is divided
into three parts as follows:

1 Part 1- answer six questions about your understanding of enterprise architecture
1 Part 2i listen to a 40 minute presentation about thierpmise architectonic
9 Part 3i answer five questions about your understanding of enterprise architecture

You will be required to complete parts 1 and 3 without interference whilst part 2 is a presentation with
the opportunity to discuss the contents &f pnesentation.

The input you provide will be treated with confidentiality in accordance with the UNISA ethics policy
and will only be used towards the completion of the aforementioned qualification. All data will be used
anonymously in summary form withbreference to any individual. The purpose of the demonstration

is to determine whether the artefact (enterprise architectonic) is useful as a tool to explain the
fundamental concepts of enterprise architecture.

Please note that the Intellectual Propaggociated with this research inclusive of this demonstration
instrument as well as the enterprise architectonic resides with the UNISA as described in the relevant
Intellectual Property policy. This policy can be made available to you if so requested.

Paticipation in this research study is voluntary, and you have the right to, at any time, withdraw or
refuse to participate. There are no risks or discomforts associated with your participation. All answers
from you and other participants will be analysetlectively. Individual answers will therefore not be
linked to any specific participant.

| have read and understood all the above and | willingly choose to participate in this study.

Date: Signature:
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college of
science, engineering
and technology

Mr Jan Carel Mentz (38358778) 2014-05-15
College of Science, Engineering and Technology
UNISA
Johannesburg
Permission to conduct research project
Ref: 127/JCM/2014

The request for ethical approval for your PhD {Information Systems) research project entitled “Towards
using Enterprise Architectonics to promote a Fundamental Understanding of Enterprise Architecture”
refers.

The College of Science, Engineering and Technology's (CSET) Research and Ethics Committee (CREC)
has considered the relevant parts of the studies relating to the abovementioned research project and
research methodology and is pleased to inform you that ethical clearance is granted for your study as set

out in your proposal and application for ethical clearance.

Therefore, involved parties may also consider ethics approval as granted. However, the pemission
granted must not be misconstrued as constituting an instruction from the CSET Executive or the CSET
CREC that sampled interviewees (if applicable) are compelled to take part in the research project. All

interviewees retain their individual right to decide whether to participate or not.

We trust that the research will be undertaken in a manner that is respectiul of the rights and integrity of
those who volunteer to participate, as stipulated in the UNISA Research Ethics policy. The policy can be
found at the following URL:

http:#fem .unisa.ac.za/contents/departments/res policies/docs/ResearchEthicsPolicy apprvCounce 21Sept07.pdf

Please note that if you subsequently do a follow-up study that requires the use of a different research
instrument, you will have to submit an addendum to this application, explaining the purpose of the follow-
up study and attach the new instrument along with a comprehensive information document and consent

form.

Yours sincerely

R

Chair: College of Science, Engineering and Technology Ethics Sub-Committee

University of South Africa

!
College of nce, Engineering and Technology #
= ampus acarta. saginesring
33n de Wet Road and Pioneer Avenus, and sechnology

Florida Park, Roodepoort
Privatz Bag X&, Florida, 1710
Wwaw.unisaaczalcset
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APPENDIX C: PART 11 PRE-TEST OF YOUR UNDERSTANDING
OF FUNDAMENTAL ENTERPRISE ARCHITECTURE CONCEPTS

This testds purpose is to determine your curren
This will serve as a base line for your position before you are shown the enterprisetarubiteself.

Answer the guestions below and give the completed form to the presenter before moving on to the next
step. Please note it is very important that you complete this step before you watch the presentation.

Answer the following questions pleasmte that there are no right or wrong answers to these questions,
the aim is to get your opinion):
Question 1:

How long have you been involved in the EA discipline? (Options: not involvBgehrs, 5 10 years,
more than 10 years)

Question 2:

How would you describe your current role in the EA discipline? (Options: researcher, practitioner, no
specific role)

Question 3:

What is your understanding of what EA is in terms of a short description or a definition? (Write down
your definition/ description)

Question 4:

What is your understanding of what an EAF is in terms of a short description or definition? (Write down
your definition/ description)

Question 5:

List according to your opinion/experience the fundamental concepts of EA. (write down your list of
terms, try to list no more than 10 fundamental concepts)

Question 6:

Describe either by way of diagram or in words how the fundamental concepts of EA relate to each other.
(Write your description or draw your)
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APPENDIX D: PART 2 - ENTERPRISE ARCHITECTON IC
DEMONSTRATION

ENTERPRISE ARCHITECTONICS

Overview
the problem with Enterprise Architecture '
Framework selection

a proposed solution to the Enterprise
Architecture Framework selection problem
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-~ s - e
THE PROBLEM WITH
ENTERPRISE ARCHITECTURE

| And you answered:

An enterprise
architecture (EA) is
conceptual blueprin
that defines th
structure and operation
of an organization. ..

Or something like that
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Have you | been confronted with this situation?
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The Problem
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The problem is that the EA foundation is not made clear in a unified way in the
research literature and this impacts negatively on choosing amongst multiple
enterprise architecture frameworks
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THE PROCESS

| 3. Establish the relationships between
| 4. Organize concepts and relationships in an

| 5. Explain the value of the architectonic

1. Analyze Enterprise Architecture Frameworks
to find the shared EA meaning
Identify fundamental EA concepts
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architectonic

C In dialectic relationship <>

[ leads to

confirms / dis-confirm . 2
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STEDP 1 -RESLILT

ANEA

EA Clai
UNDERSTANDING: —

Enterprise architectureis similarin intent to the enterprise as a
worldview is to the world.

EA CLAIM+6

PR OPOSITIONS EA Proposition

1 The underlying knowledge of EA is in a pre-suppositional state
T: OGAFggS AEAND O 2 EA is a description of the structure of the systems of an

7 terprise
ZACHMAN) ik
EA represents the enterprise in time-oriented architectures such
as an as-is, to-be and has-been architecture

4 EA translates the values/strategy of the enterprise into
operational systems appropriate to the information society

5 EA provides a means to manage decisions about the IT/IS
management and implementation in the enterprise

EA captures a representation of the enterprise in the formof a
model or set of models

STEP 2 - IDENTIFY FUNDAMENTAL EA CONCEPTS

Concepts Description
Purpose The purpose element recognises that humans operate with a purpose inmind. In the context of the EAt, the purpose of EA is summarised as sofving the
problem of complexity that arises from techmology use in the enterprise.

Definition This element describesEA aswhat it is in terms of its purpose. In order to fulfil the EA purpose EA is defined as being a representation of the enterprise.

Model The model element is described as the embodiment of the representation of the enterprise, based upon the purpose and definition of EA. To enable the
creation of the model, it must be expressed in a language created by means of a method, and storedin a repository.

Language Language enables the representation of the enterprise in the form of amodel. The EAt doesnotprescribe what language to usein creating a model, and is
therefore language agnostic. ArchiMate (Lankhorst et al., 2009) is an example of a modelling language developedfor creating EA models.

Method The method element provides the means to create the model. The EAtis notspecific about how to create the model The EAF, as the entity that realises the
EA, also contains methods to create models. TOGAF s ADM (The Open Group. 2011¢) is an example of a method usedto create architectures and
models.

Repository The model as a representationis closely linked with time. In order to make the storage and recall of the model possible, it needs to be stored. The ability to

store and recall the model is achieved by the rgpository element. The EAt is not specific about what the repository should be, but in the information age it
would probably be a type of data storage system.

Architect The human element as the actor thatis responsible for creating the EA bymaking use of EA theory.
Enterprise This element captures theidea thatthe enterprise represents a world that exists as a for-the-sake of dasein.
EA Theory This element captures theformal knowledge directly related to EA, and serves as the reference from which to doEA. The EAF references the EA theory

asreference frameworks or meta models (section 2.4).

Time This element captures the kairological moment of the model as it exists in time. In the chronological sense, the architecture develops sequentially as the to-
be is incorporated into the as-is, and the as+s is incorporated into the has-been architecture.

In the kairological sense, any decision about which to-be architecture to chooseis dependent on the role of the past (has-been) and the present (as-is
architecture).
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STEP 3 - ESTABLISH RELATIONSHIPS

THE VISION OF EA IS
TO SOLVE
PROBLEMS THAT
RESULT FROM THE
COMPLEXITY THAT
IS GENERATED BY
THE
INTRODUCTION OF
[TASINTO THE
'ENTERPRISE

Enterprise Architectonic (EAt)

[[ Purpose )—directs—»( Definition )J

Vision
Concept Description
Vision The ability to think about or plan the future with imagination and
wisdom
Purpose To provide a solution to the solve or address the problems that results
from complexity due to the role of IT/IS in the enterprise
Definition EA describes the enterprise in such a way thatit is a representation of the

enterprise

Relationship Description

Directs The purpose directs the definition

STEP 3 - ESTABLISH RELATIONSHIPS

A MODEL
EMBODIES THE
REPRESENTATION
OF THE ENTERPRISE

Enterprise Architectonic (EAt)

Language |—+—‘ Method '—+

Model
A

Concept Description
Model a bination of languag thod and repository
Language The symbols used to create the representation of the enterprise
Method The systematic steps to apply the language element to create a symbolic

representation of the enterprise
Repository A g hanism for the Model so thatit can be recalled for use

Relationship Description

A combination of
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STEP 3 - ESTABLISH RELATIONSHIPS

' THE VISION
ENABLES THE
MODEL

' MULTIPLE TYPES OF
MODELS EXISTS IN

Enterprise Architectonic (EAt)

[( Language )—+—( Method )—+]
Model

*
enables

e e o)

Vision

"

Concept

Model

Vision

Description

The embodiment of the enterpriseas a
and repository

b of I

The ability to think about or plan the future with imagination and
wisdom

Relationship Description

Enables

Makes something possible

STEP 3 - ESTABLISH RELATIONSHIPS

Enterprise Architectonic(EAt)

Chronological ¢ becomes becomes
( Has-Been J ( As-Is J ( To-Be J
Kairological influences possible
Time

Concept Description
Time The context of a model's existence (a model exist in time)
Has-Been A specific instance of the Model that relates to the past
Asls A specific instance of the Model that relates to the present
To-Be A specific instance of the Model that relates to the future

Chronological Time
Kairological Time

Relationship
Becomes

influences

Possible

Time understood as a sequential flow from minute to minute

Time understood as moment

Description

Something turns into hing else for ple the To-Be
becomes an As-IS which in turn becomes a Has-Been

le the

Something that has an effecton hing else for

Has-Been influences the As-s
Something that may be done for example a To-Be can become an
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STEP 3 - ESTABLISH RELATIONSHIPS

' THE MODEL IS
CAPTURED IN TIME

Enterprise Architectonic(EAt)

Chronological becomes becomes
( Has-Been J ( As-Is J( To-Be ]
Kairological influences possible
Time

captured in

Model

[( g o]

Relationship Description

Captured Record or express accurately in words and/or symbols

STEP 3 - ESTABLISH RELATIONSHIPS

"THE MODELIS A
REPRESENTATION
OF THE ENTER PRISE

representation of

[( Language )—+—( Method )—+—{ Repository l

Model
Concept Description
Enterprise A type of “‘world” that exist as a result of human activity

Relationship Description

The description of something in a particular way for example in
words and/or symbols

Representation
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THEMODELBY
USINGEA THEORY

==
1

makes use of

Method

e ey )]

Model

enables

Architect

Linforms—[

Concept Description

Architect The human agent that is responsible for the “doing” of EA

EA Theory The formal k ledge directly related to EA that serves as the
reference for the Architect

Relationship Description

Informs Give an ial or for ive principl hing

Makes use of Utilising hing to plish a purpose

Creates Bringing hing into exi:

reates }
l Purpose }—dirccts—» Definition ]

Vision

STEP 4 = AN ENTERPRISE ARCHITECTONIC

'THE ENTERPRISE
ARCHITECTONICIS
'A CONCEPTUAL
STRUCTURE

; Chronological beCC'meS_{_becomesﬁ
DES]GNEDTO [ Has-Been J ( As-Is ) ( To-Be )
s e EELES
FUN (" Enterprise ) Time
CONCEPTS AND cati 2 captured in
THE.IR, representation of—————

i o ( Language )—-{-—{ Method }—+—( Repository )
'RELATIONSHIPS
| Model
B & makes use of T
% =T Architect reate ) enalbles
: e ¥, informs—[ ' Purpose |—directs—>| Definition l ]

; i Vision

) - J

Enterprise Architectonic (EAt)
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Step 5 — value of enterprise architectonic

R
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Practitioner Definitions

[ Academic Definitions ]

( ZACHMAN J

[ Other EA frameworks J

The enterprise architectonic makes the EA foundation (common ground) clear in a

| unified way. This clarity serves as a starting point to making decision about choosing

amongst multiple enterprise architecture frameworks.
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