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Preface

Preface Henry Franken
It is very hard to imagine businesses without IT support these days. Having evolved from automating relatively simple tasks, to supporting or even automating entire business processes: IT has grown from being
‘supportive’ or a ‘driver’ for business to an essential component of modern day enterprises. Research that
relates to this revolution mirrors this line: the body of knowledge around Business / IT alignment - popular
in the late 1990s - has slowly been replaced with a new concept: enterprise architecture (EA).
The promise of EA has to deliver organizations with an holistic answer to the question: how should we
organize ourselves, and how do we get from where we are to where we want to be? While EA might have
a history of originating from / being closely related to IT, we see that the EA practice has matured. Major
companies around the world have adopted enterprise architecture methods and frameworks on all levels
of the enterprise.
While many frameworks and approaches have been developed, we now see a convergence in the market. This is a clear indication that EA has gone through the hypecycle and is now consistently delivering
business value in various areas. BiZZdesign has supported many organizations in building and executing
an effective EA practice with tools, frameworks and training. For example, we have trained organizations
around the world in the use of EA methods, tailored architecture frameworks to support governance and
project management processes, and used EA modeling techniques to develop solution alternatives for
major reorganizations of a large governmental organization.
We strongly believe in building and sharing of a body of knowledge around EA: the focus should be on
building strong organizations using (open, reusable) tools and techniques, rather than reinventing the
wheel time and again. BiZZdesign has put a lot of energy into knowledge sharing as well with its contributions to research (both academic and on whitepapers / blogs), its leading role in the Open Group, and an
active role in various communities worldwide.
Bas and Sven have a significant number of EA projects under their belt. having worked in industry as well
as governmental settings in various countries, they have a firm grasp on how to build and execute an effective EA capability. They have bundled their experiences in this book, which is warmly recommended:
whether you’re just starting with EA or looking to take your EA capability to the next level: this book will help
you deliver business value.
Henry Franken,
Chair ArchiMate Forum (The Open Group),
CEO BiZZdesign
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Preface

Preface Erik Proper
Enterprises, be they companies, government agencies or NGO’s, are constantly changing. All the while it
is imperative for an effective functioning of the enterprise to maintain a good level of alignment between
several aspects of the enterprise, such as business processes, information systems, the role of IT , the role
of human resources, management structures, financial flows, etc. Being socio-technical systems, in which
human beings take pro-active action, changes to an enterprise might occur pre-meditated, but are more
than likely to occur in a more spontaneous fashion as well. Furthermore, such changes may not only occur
in a top-down fashion driven by e.g. senior management, but is more often bottom-up driven by operational
challenges.
At the same time, senior management is expected to have insight in the change processes that occur in
the enterprise, and even intervene in their speed/direction. Compliance and transparency regulations put
even more stress on senior management to be “in control” of these change processes and their impact.
Enterprise architecture, focussing on those properties of an enterprise that are necessary and sufficient to
meet its essential requirements, is increasingly positioned as a means to provide senior management with
insight into the state and (more importantly) the change direction of the enterprise, while also providing
them with controls to intervene where/when necessary.
Arguably, the field of enterprise architecture is still in its puberty. In recent years it has moved from its
infancy to puberty by outgrowing its pure IT focus, by truly including other aspects such as information systems and business processes. With truly I refer to the fact that these additional aspects are not just taken
as “given requirements”, but rather that what is required is a co-design of these aspects, where one may
enable/drive the other.
At present, the field of enterprise architecture is also growing beyond the confines of the “Business-to-ITstack” thinking, to indeed become a model-based instrument to understand the current state and natural
direction of change of the enterprise, relating the essential and relevant aspects, and based on this define
interventions to influence the future direction of the enterprise. Making the latter shift would indeed take
enterprise architecture from its puberty to its maturity.
Bas and Sven are two seasoned enterprise architecture practitioners, who combine this with a thorough
theoretical understanding of the role of enterprise architecture. In this easy to read book, they provide the
reader with an update of the current state of the field as it is moving from puberty into maturity. They do this
by discussing some of the theoretical underpinnings of the field, rooted in the broader discipline of enterprise engineering, and consequently providing hands on insights by exemplifying these underpinnings in
terms of the two key standards for enterprise architecture: TOGAF and ArchiMate, as well as an in depth
discussion of several best practices.
Challenges remain. Indeed, as the authors also suggest, gathering more practical experience in the use
of enterprise architecture, preferably using scientific rigour for the data collection, will indeed be helpful in
further maturing the field. As enterprise architecture continues to move beyond IT and even breaking away
from the Business-to-IT-stack centricity, it will also become necessary to extend some of the theoretical
roots. For example, the “baseline state” and “target state” thinking as e.g. depicted in Figure 2.2 of this
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book, invites a rather “static” view of the states of an enterprise. Enterprises being social-technical systems,
however, are in a constant state of change. With, or without, a pre-meditated engineering/architecting effort, the enterprise will change by the will of the people working in it. I am quite confident that future editions
of this book, will address some of these challenges from a practical as well as more theoretical perspective.
Prof.dr. Henderik A. Proper
Senior Research Manager, CRP Henri Tudor, Luxembourg
Professor of Information Systems, Radboud University Nijmegen, the Netherlands
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Preface Minaz Sarangi
Enterprise Architecture is a must for Organizations that are investing in Technology – I have witnessed
many organizations waste a bucketful of money as a result of their business strategy not being clearly defined and thus, there is no corresponding IT strategy that will meet their needs over the mid and long term.
Enterprise Architecture can play many roles in an organization such as being the primary facilitator to guide
the Business to clearly define their Vision and Business strategy in a fashion that is understood and agreed
upon by all stakeholders. This task must not be understated as it requires understanding the maturity of
the organization, its culture, the priorities of its executives, the compensation strategy, the business cycle
(growth vs cost-management), etc.. This starting point works for all industries and verticals.
I have also seen EA initiatives fail because they don’t realize the importance of the above analysis and
propose a strategy that cannot be successful. For example, if the lines of business (LOB) heads are compensated mostly on the performance of their own business results versus the entire enterprise’s results,
proposing an Enterprise application consolidation strategy as a starting point will fail. By gathering all the
holistic data defined above, Enterprise Architects start defining the low hanging fruit and build a mid and
long term strategy that will gain the buy-in of the CEO, Business heads and IT management. Organizations
today need to be adaptable and dynamic. They need to have processes defined as digital capabilities such
as Customer experience –understanding all the Customers digital touch points can result in a massive
benefit in Customer retention & cross sale opportunities. Enterprise Architects who champion business
process and digital touch points as part of their holistic strategy will see extremely positive results for their
businesses. Other strategies can include but are not limited to: data analytics, developing solid roadmaps
for implementing major IT systems, rationalizing the IT portfolio, developing a novel foundation for execution, implementing a new business model, or consolidating processes / information / information systems /
infrastructure after a merger and reducing Technology debt.
Typically, building an Enterprise Architecture capability takes time: often one has to invest before being able
to reap the benefits. One of the challenges that we therefore see in our field is: How to get management
buy-in to invest in EA in tough economic times? This book is very much in line with how I’ve seen BiZZdesign operate in practice. They present an approach that is pragmatic, incremental, and has a strong focus
on getting business results. Readers will gain valuable insight from the practical experience shared here
by Bas Van Gils and Sven Van Dijk.
While this book is focused on the EA standards by the Open Group, the main line of reasoning is widely
applicable in many frameworks. Bottom line : architects should focus on the essence, the big picture, and
generating business value. This can be seen throughout the book: both in theory and practical examples
we see a connection from strategy to execution and from business to IT.
Whether you just browse through it, or read it cover to cover: this book should be useful for a wide audience. Don’t miss the call to action in the conclusion: by sharing stories about our experiences in practice
we can bring our field to the next level.
Minaz Sarangi- EVP & CIO, Mozido LLC. Toronto.
Formely SVP & Chief Architect TD Bank, Chief Architect, ING Group
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Preface

Preface Brenda Cowie
Building an Enterprise Architecture capability is no longer an option for organizations, it is a necessity.
Managing IT complexity to support business strategy is a big challenge for organizations and IT complexity
hurts business. Period. Putting EA in place, allows organizations to become more agile and competitive
and enables them to accomplish business goals, faster, better and cheaper. Effective Enterprise Architecture practices support the business in realizing strategic goals by aligning business and IT initiatives.
As acting VP Client Services & Director of BiZZdesign North America, I have a ringside seat observing
firms struggle with how to gain traction with their EA initiatives. This has also created an opportunity for me
to have had the privilege of assisting many different organizations with creating effective, business valuedriven enterprise architecture practices and initiatives, via BiZZdesign’s consulting services, market leading
EA and BPM modelling tools and training. Many of the engagements I’ve been responsible for, have benefitted from the participation, input and guidance provided by Bas van Gils and Sven van Dijk.
As we have observed, many firms struggle to get a clear picture of where they are, to get a clear picture
of where they want to be and to make sounder decisions for better business outcomes. We try to assist
by outlining the benefits of undertaking enterprise architecture initiatives: better, more efficient processes,
managing risk, standardization, governance, enterprise alignment, rapid (agile change) amongst others.
In “The Practice of Enterprise Architecture” readers will gain a general overview of the field of Enterprise
Architecture and will learn how to utilize and apply TOGAF and ArchiMate, two standards for building a
strong architecture capability. For anyone beginning this journey, or already on this journey, I recommend
the guidance and insight provided by the practical experience of the authors of this book. I encourage you
to leverage Industry best practices and benefit from the value of proven methods, models and tools outlined
in this book to reduce the risk of a poorly planned and executed strategy.
Brenda Cowie- VP Client Services & Director BiZZdesign North America , Toronto
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1. Introduction

Introduction
When Darwin wrote his opus magnum On the Origin of Species in (Darwin, 1951) he most likely did not have
businesses and other enterprises in mind. Yet, the adage “survival of the fittest” definitely applies to many
modern day enterprises. At the moment of writing, it appears we are just heading out of a long economical
/ financial crisis. Many corporations have folded, others have struggled to stay afloat. As Colander et al.
(2009) and many other analysts and scholars suggested: it appears that our economical system has failed.

1.1

Motivation
For many enterprises, there are struggles much closer to home that must be faced. For one, customers
are increasingly empowered, in part due to technological advancements. For example, comparing prices
for a product – even when in a store – is straightforward today for anyone with a smartphone. Even more,
products can be bought online with a push of a button with guaranteed 24 hour delivery in case you’re in a
hurry. To top it all off, due to deal-of-the-day websites like Groupon1 it is often possible to get a good deal
(up to the point where paying full price for a hotel or meal would be almost silly), lowering profit margins
even further.
Another force in this ‘game’ is the realm of technological development. The possibilities are endless and
continue to grow at an alarming pace. Think of the growth in computing power and storage both in your
own data center and in the cloud, or think of the ease with which we can nowadays handle big data (e.g.
(Soares, 2012)). The pace has been so stunning that visionaries such as Peter Hinssen (2010) have remarked that “work is the time of day where we use old technology” and even that need not be true with the
rise of the bring your own device (BYOD) movement. It is often claimed that the classic IT department is
doomed due to these developments as they are slowly losing grip on what’s going on. Their role might indeed change to the custodians of the data and to enable business users to leverage this data as efficiently
and effectively as possible on whatever application and device that might seem useful or convenient (e.g.
(Aiken & Gorman, 2012)) .
A related aspect is the world of patents and legislation. Even in the days of Nicola Tesla (e.g. (Seifer, 1998))
it was widely known that patents can make or break a company. With the ongoing patent (infringement)
battles in the mobile market, it appears that not much has changed in that respect. What has changed is the
fact that there’s more and more (ever changing) legislation that organizations have to adhere to, especially
in a global market place.
What does all of that mean and imply for organizations? On the one hand, one consequence of all of this is
that there is a constant awareness of ongoing change, and recognition that agility is increasingly important
(Lankhorst, 2012). It means constant attention and a wide range of ‘approaches’ to management including
strategic management, enterprise architecture (EA), business process management, data management,
business rule management, Lean, etcetera. Indeed, it may be hard to make a choice between so many
useful practices!
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1.2

Focus of this book
While each of these approaches are useful in their own right, we focus on enterprise architecture management in this book. A lot has been said and written about EA over the last few decades. Loosely defined, EA
can be seen as a strategic discipline that helps organizations to get to grips with the question: how should
we organize ourselves, and how do we get from where we are to where we want to be?
Various frameworks, modeling languages, tools, and techniques have been developed, published, used
and tested in practice. There are so many of them that it is hard to keep up. Our goal is not to add another
framework or approach to this growing body of knowledge. Instead, we aim to consolidate and share our
experience with the EA discipline of the past 10 years: what did work? What didn’t work? What are common
pitfalls and success factors? What are good / best practices?

1.3

Intended audience
Even though Enterprise Architecture is often seen as a ‘specialist discipline’, we wrote this book for a broad
audience. Enterprise architects – both novice and experts – are one group, of course. Novice architects
should read the book cover to cover, with a heavy focus on the first two parts. Experts will want to glance
through the first part and focus on part III. Leaders or managers of architecture teams will find part II most
useful, as this is where we discuss building an architecture capability.
We have also attempted to cater for the wide group of professionals who aren’t architects, but frequently
interact with architects: project managers, strategists, designers, change managers and strategic planners
will find various pockets of useful information sprinkled throughout this book.

1.4

Outline of the book
We have tried to follow the adage rigor and relevance throughout this book. Our goal is first and foremost
on the practical level. However, we feel that strong linkage to the growing body of research will greatly
increase the value of the text. Therefore we have structured this book in 3 parts.
The first part deals with theory. Here we present a broad overview of the field of enterprise architecture, linking it to other management disciplines. We also motivate our choice for TOGAF® and ArchiMate®2
as the foundation for this book, and give a high level overview of these standards.
In the second part we focus on how to build a strong EA capability in a phased manner. The first phase
is all about getting the organization committed and involved and sets the stage for the later phases. In the
second phase we focus on building the actual capability, whereas the last phase is about execution: the
proof of the pudding is in the eating!
In the third and last part of this book we share our good / best practices, which range from creating links
from strategy via architecture to execution, standards management, governance and general tips for architecture modeling with ArchiMate.

2

2

TOGAF® and ArchiMate® are registered trademarks by the OpenGroup.
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We end the book with a call to action: we believe in sharing stories about enterprise architecture initiatives,
projects, successes and failures. We will continue to update this book with our own, and we’re very interested in your stories so do not hesitate to get in touch.
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2 Introduction to Enterprise Architecture
Enterprise Architecture (EA) has been around for several decades. Much has been said and written about
EA and many tools, techniques and frameworks have been proposed. Consensus on a single, widely adopted definition has not yet been reached but it appears that many are based directly or indirectly on (ISO,
2011). In this chapter we present our view on the rationale for, and theory behind Enterprise Architecture.

2.1

Challenges on the management agenda
Several key questions have dominated the management agenda over the last few years: what does it
mean for us to be successful? How do we organize ourselves in order to be successful? How do we get
from where we are, to where we want to be? (See e.g. (De Wit & Meyer, 2010; Chan & Mauborgne, 2005;
Osterwalder & Pigneur, 2010).
To complicate matters further, it is easy to see that the adage ‘the only constant is change’ is increasingly
true with constantly changing (government) regulations, changes in the value chain, technological advancements and so on. Therefore, additional questions that influence the management agenda are: how
do we deal with all these changes? How do we stay in control? What should we do first?
Answering these questions is far from easy, and has led to myriad management disciplines aiming at
solving this highly complex puzzle, ranging from enterprise engineering (EE), business transformation
(BT), enterprise architecture management (EAM), business process management (BPM), business rule
management (BRM), data management (DM) and so on. These disciplines have been discussed, studied,
and debated extensively in literature. Several aspects have emerged from the discourse around these
disciplines.
First of all, many approaches distinguish between “aiming” the organization, “designing” the organization,
and “doing the actual work”. This notion appears to be inspired by the INK-model (See e.g. (Dorr & Zuidema, 2002 ; Hardjono & Bakker, 2002)). The rationale behind this way of looking at organizations is that a
good direction influences the design of the enterprise, which guides the actual work to be done. (top-down).
At the same time, issues at the work-floor may lead to re-design, which in turn may influence the direction
of the organization (bottom-up).
A second aspect that has emerged lies in the focal point for considering these strategic challenges. The
classic work by De Morgan (1997) gives an overview of the various archetypes of organizations from organizations as machines to organizations as organisms or brains. Considering recent history, we see a shift
in management literature that moves away from focus on organizational structure to business process (e.g.
(Valiris & Glykas, 1999; Kueng, 2000; Hung, 2006)).
Thirdly, literature also suggests that this process-orientation should be combined with holistic approach
(e.g. (Cao & Lehaney, 2001 ; Willaert et al., 2007)) while also placing it in the context of going from strategy to execution (e.g. Sadiq et a., 2007) and even in the context of knowledge management for gaining a
shared understanding of what the organization is and does (Malhorta, 2005).
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Last but not least, a model-based approach to change has been advocated by many authors. This was
already a key ingredient in the Business Transformation literature (e.g. (Gouillart & Kelly, 1995)), and is
widely used in the area of enterprise architecture (Zachman, 1987; Dietz, 2006; Op ‘t Land et al., 2008;
Lankhorst et al., 2013) and enterprise engineering as well (Martin, 1995; Hoogervorst, 2009; Dietz et al.,
2013). This perspective on change has been successfully used in practice, but has also received its share
of criticism from practitioners who adhere to a people / organizational learning perspective on change (e.g.
van Es, 2008).

2.2

The Enterprise Engineering Paradigm
The concept of “enterprise engineering” (EE) is not new. The term has been popular several times in the
last few decades. One of the first authors with a well-defined view on EE was James Martin (1995). He
considered the enterprise as a complex system (culture, processes, technology components).
In his view, the engineering paradigm is about “designing the enterprise”, that is, to use abstractions and
models to create a view of some ‘state’ of the enterprise. Last but not least, he recognized that the enterprise should be considered in the context of the value chain (suppliers, customers) and various influencers
/ related elements (enterprise goals, people/ tools/ technology, the environment). Figure 2.1- The enterprise
as a system illustrates this view
Environment
System

External
Suppliers

Enterprise
Goals

input

output

Your
process

Your
supplier
feedback

Your
customer

External
Customers

feedback

People
Tools
Machines

Figure 2.1- The enterprise as a system

His definition of enterprise engineering is as follows:
An integrated set of disciplines for building or changing an enterprise, its processes,
and systems. It integrates the most powerful change methods and makes them succeed. The goal is a human-technological partnership of maximum efficiency in which
learning takes place at every level.
One may argue that this is both a definition and goal for EE but still, it clearly outlines the central theme for
this discipline. To make this all work, Martin’s view on EE aims to integrate 7 key components: (1) strategic
visioning, (2) enterprise redesign, (3) value stream reinvention, (4) procedure redesign, (5) TQM / Kaizen,
(6) human and culture development, and (7) IT development.
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Referring to the work of Martin and various others, a more recent overview is presented in (Dietz et al.,
2013) which outlines a view on EE that has been popular in the EE-series of renowned publisher Springer.
The authors give a solid overview of (scientific) literature of enterprise effectiveness, management practices and so on, going all the way back to the work of Taylor (1911) on scientific management practices.
Considering an enterprise as a complex adaptive system, here a distinction is made between goals for EE,
and the fundamentals of EE. The goals for EE as a discipline are:
•
•
•

Intellectual manageability
Organizational concinnity
Social devotion

While the fundamentals (principles behind) EE are:
1.
2.
3.
4.
5.
6.
7.

strict distinction between function and construction
focus on essential transactions and actors
rigorous distinction between design and implementation
diligent application of design principles
distributed operational responsibility
distributed governance responsibility
human-centered and knowledgeable management

We have adopted a more “simplistic” view of EE. An engineering view of the world typically follows a way of
thinking that resembles the classic sciences (Snow, 1964). The main idea is simple: if we want to change
the world, we should (a) make a model of the current situation first to get to grips with its complexity, (b)
experiment with various solution alternatives and (c) implement the solution alternative that seems ‘best’
according to some set of criteria. This is illustrated in Figure 2.2 which intends to outline what we mean by
“enterprise engineering”:
Baseline
Model

Target
Model

Baseline

Target

Model world
Real world

Figure 2.2 - Enterprise Engineering

The “fundamentals” from the work of (Dietz, 2013) can easily be plotted on this approach. For example,
Fundamental (4) says something about the fact that design principles are to be used when constructing the
target model, whereas Fundamental (3) says something about the distinction between target model and
target situation in the real world.
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This view on EE is generic and can be applied at various levels of abstraction in organizations. Earlier we
spoke about “aiming” the organization (strategic), “designing” the organization (tactical), and “executing
work” (operational). We believe that enterprise architecture is a strategic discipline in the realm of enterprise engineering.

2.3

Defining Enterprise Architecture

It appears that most authors have a need to introduce their own definition of enterprise architecture (EA);
some focusing on the ontological aspect (i.e., what is EA), others on the description (how to describe an
EA) or methodology (how to do) EA. While all three are important, we start with the former and adopt a
widely accepted and standardized definition for enterprise architecture: the ANSI/ISO/IEC IEEE 42010
(ISO, 2011). This definition is also used in TOGAF and ArchiMate (The Open Group, 2011 and 2012)
The fundamental organization of a system embodied in its components, their relationships to each other, and to the environment, and the principles guiding its design and
evolution
While this definition was originally used in the context of software intensive systems, it can be broadly applied by extending the scope to include the organizational / enterprise system as a whole (e.g., (Stacey,
2007) and (van Gils, 2009)). Figure 2.3 illustrates this definition with a practical example.
Consider a typical North American city such as Toronto, or New York City. If we are interested in the architecture of such a city, we must answer two questions:
1.
2.

What is the fundamental organization of the city: it is organized in a grid-like structure
What are the principles underlying this fundamental organization? It is easier to navigate in a
grid-like structure, and it is easier to compute the area for rectangular pieces of land, making the
sales process easier

The fact that some streets are not in alignment with the grid structure (i.e., diagonal, circular) does not
change the fact that the fundamental architecture is still based on a grid. The important point that we want
to make here is that Architecture is about the fundamentals, not about the details.

Figure 2.3 - Illustration of the definition of architecture
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The same line of reasoning can be applied in an enterprise context. In this case the ‘system’ concept is
equated to an enterprise. In TOGAF, ‘enterprise’ is defined as a collection of organizations with a common
goal/ bottom line. In this case the above questions translate to:
1.
2.

What is the fundamental organization of the enterprise?
What are the principles underlying this fundamental organization?

It is easy to see how the answers to these questions can be captured by means of models and a catalog
of principles, which is one of the (many) tasks of an Enterprise Architect. This also shows the link with the
enterprise engineering paradigm as presented previously. ArchiMate is the language of choice for doing
enterprise architecture modeling. ArchiMate will be discussed in more detail in Chapter 4.

2.4

Applying Enterprise Architecture
The next important question concerns the question how an organization can benefit from Enterprise Architecture. Having a clear understanding of the fundamental organization of the enterprise and its underlying
principles alone is not enough. We should link the above mentioned definition of architecture, and the way
the architecture is modeled with ArchiMate, to the question: what does it entail to do architecture in practice,
in order to provide value for the organization? This is best discussed by looking at the following definition
(Iacob et al., 2012):
EA is a conceptual tool that helps organizations get a deeper understanding of their own
structure and of the way they work. It provides a map of the enterprise and it is a “route
planner” for business and technology change. Important uses of it are in systematic
IT planning/ architecting and in enhanced analysis and support for decision-making.
Here we can see that EA is typically used in the context of change / enterprise engineering. Applying EA,
then, revolves around doing this effectively; it is about moving in the right direction (doing the right things),
as well as in an efficient manner (doing things right).
Many frameworks, methods, tools and techniques have been proposed in the realm of Enterprise Architecture (A good overview in Dutch can be found in (van Rijn et al., 2013)). In this book we focus on TOGAF
and ArchiMate. This choice is revisited in Section 6.3.2.

TOGAF®

ArchiMate®

Process

Language

Figure 2.4 - TOGAF and ArchiMate
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Where ArchiMate focuses on language, TOGAF focuses on process. Together, TOGAF and ArchiMate provide the architecture tools an organization needs in order to manage change in a controlled and structured
way, with a strong focus on the needs of the business. TOGAF is discussed in more detail in Chapter 3.
Every enterprise – be it a department, division, corporation, or even an entire supply chain – has an architecture, whether we choose to document it or not. Since we see EA as a roadmap, as a tool that helps us to
go from where we are to where we want to be, it follows that for any enterprise we can distinguish between
the current architecture as well as a desired architecture. These are usually called “baseline architecture”
and “target architecture” respectively. There may be several “in between” architectures (also called “transition architectures”).

2.5

The Stakeholder Perspective

Not only change, also enterprises themselves may be very complex with many interconnected ‘components’ such as products, services, processes, information, IT systems and so on (See also (Achterberg &
Vriens, 2009) for a systems view on the complexity of enterprises). Architecture models should be able to
reflect all these aspects. This, however, is only one part of the puzzle.
The other aspect that we already alluded to lies in the fact that many people are involved in (constantly changing) enterprises. We use the term stakeholder to denote those (groups of) people who have a
stake / concern in change initiatives. These concerns may be very diverse, and range from financial interests, employee well-being, quality of service, security, risk, and so on. In the light of change, each of these
stakeholders will require different types of information to address their concerns.
Given the different concerns, and communication preferences of various stakeholders, we need to make
sure that architects address these in their work. Given the prominent role of models (e.g. Section 2.2), it
follows that we need different types of architecture visualizations to communicate with this diverse group
of stakeholders. To illustrated this: a financial concern may be addressed by a projected balance sheet,
which is completely different from a process diagram that illustrates improved throughput times and quality
concerns.
Organizational view

Process view

Model

Financial view

Figure 2.5- Generating multiple views from one model
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This again illustrates the necessity of a model-based approach to enterprise architecture, supported by
tooling: the general idea is to develop one model (formally a model is a purposely crafted abstraction of
some domain, which can be represented as a model representation. We use the word model to denote
such a model representation (Falkenberg et al., 1998)) and generate many different views based on this
model that address specific concerns. In terms of terminology: a view is what a stakeholder actually sees,
whereas a viewpoint is a specification of the rules for construction such a view.
Building a joint model – at the architecture level – make sure that the goals and direction of the enterprise
are supported by EA models. This is also the essence of EA methods such as TOGAF, which is the topic
of the next chapter.

2.6

Conclusion

In this chapter we have introduced our view on (the theory of) Enterprise Architecture. We have positioned
it as a strategic discipline in the realm of enterprise engineering, with a focus on getting to grips (managing) the complexities of modern day businesses. While many frameworks, tools and approaches for EA
have been developed, in this book we focus on the use of TOGAF and ArchiMate. These two standards are
discussed in more detail in the next two chapters.
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3 TOGAF

In Chapter 2 we have presented a general overview of the field of enterprise architecture (EA) and positioned TOGAF and ArchiMate as two standards for building a strong architecture capability. In this chapter
we will give an overview of the TOGAF standard based on (The Open Group, 2011) and (Iacob et al., 2012).
The current version of this standard is 9.1, and was published in 2011. TOGAF is an open standard which
means that the full content is accessible and downloadable via the Open Group website

3.1

What is TOGAF?
TOGAF is an architecture framework. Loosely defined, this means that it is a complete toolkit to build an
enterprise architecture capability for any given organization. This sounds simple, but we often see people
struggle with definitions, asking questions such as: What is an enterprise, and what exactly do you mean
by “enterprise architecture”?
Endless discussions around terminology and definitions pose a real threat to any enterprise architecture
initiative. That may be the reason why TOGAF deals with these questions on the very first page. An enterprise is defined as any collection of organizations that have a common set of goals or bottom line. Mind that
this could refer to a department within a single company, but also to multiple companies working together
in a supply chain as illustrated by the following figure:

Corporation
Customer

Dept.
A

Dept.
B

Dept.
C

Supplier

©OpenGroup

Figure 3.1 - Enterprise scope in TOGAF. Taken from (The Open Group, 2011)

This ‘broad’ definition suggests that the framework is applicable in a wide range of situations and organizations. TOGAF’s definition of Architecture follows the (ISO, 2011) definition that we cited in Section 2.3. In
TOGAF, architecture has two meanings:
1.
2.

A formal description of a system, or a detailed plan of the system at component level to guide its
implementation
The structure of components, their inter-relationships, and the principles and guidelines governing
their design and evolution over time

The notion of ‘system’ in this case should be interpreted in the broadest possible sense. It does not (solely)
signify an IT-system at all; it can also be used to signify the organizational system. Indeed, TOGAF is about
enterprise architecture: the architecture of the enterprise. For an elaborate discussion about the notion of
a ‘system’ and its use in EA, see (van Gils, 2009 ; Achterberg and Vriens, 2009).
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An architecture framework provides architects with a toolkit with tools that support building any enterprise
architecture. In the same way as a hammer is a tool that you can use to build any type of building, from
a simple shed to a 36 story building. In the second part of this book we will stress the need to tailor and
customize TOGAF for your organization, depending on whether you’re planning on building just a shed, or
a 36 story building. First we will have a closer look at the tools in the toolkit.

3.2

Components of TOGAF
The TOGAF standard includes six components:
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©2008 The Open Group
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Figure 3.2 - Components of TOGAF. Taken from (The Open Group, 2011)

3.2.1
Architecture development method (ADM)
The ADM forms the core of the TOGAF standard. It is a generic, iterative and incremental approach to delivering and realizing an architecture. The ADM starts with a phase for preparing the organization for doing
architecture work. This phase is concerned with coming to grips with the architecture team, stakeholder
analysis and so forth. The next four phases deal with developing a high-level vision of what we want to
achieve and fleshing that out in more detail with a baseline architecture and target architecture. This is the
basis for finding opportunities and solutions, coming up with an implementation plan and actually realizing
the architecture in the enterprise. Requirements management as a discipline lies at the heart of the ADM.
Because the ADM is the most important part of TOGAF, we will describe each of the phases in more detail
later on in this chapter.
3.2.2
ADM Guidelines and Techniques
Recall that the TOGAF standard aims to be a generic framework that is suitable for use in many different
situations and organizations. To make that happen, many best practices, guidelines, techniques and other
supporting materials have made it into the standard. This part of the standard describes how the ADM can
be adapted to deal with specific usage scenarios. It suggests iteration patterns, for example when more
focus is needed on architecture development, governance, security, or the use of the ADM to develop an
enterprise architecture based on SOA principles.
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3.2.3
Architecture content framework
To goal of the ACF is to structure the communication / language about architectures that are developed
throughout the ADM. It provides a structural model for architecture content. The structure of the ACF appears to be inspired by Capgemini’s IAF (van ‘t Wout et al., 2010). Using the ACF, an enterprise architecture
is described in terms of a set of building blocks (on various levels of abstraction and in various states).
Building blocks are described in terms of artifacts, which can be a diagram, catalog, or matrix.
The ACF supports every aspect of TOGAF and provides core concepts as well as building blocks. However,
it doesn’t provide a precise and uniform notation nor a formal grammar on how to relate these concepts. In
the next chapter we will describe how ArchiMate complements TOGAF in this respect. As we will see, there
is a one-on-one mapping between concepts of the ACF and ArchiMate. Given the strong tool support that
exists for ArchiMate, we see many organizations adopt ArchiMate rather than the ‘pure’ ACF.
3.2.4
Enterprise Continuum (EC)
The enterprise continuum is a rather abstract concept that provides architects with a structure for relating
(parts of) architectures going from generic to specific, and from logical to physical. Since re-use and a solid
understanding of the ‘lineage’ of architectures is a key driver in TOGAF, the continuum provides architects
with an important tool.
The enterprise continuum is used in practice to guide the design of the architecture repository. The model
repository is the place where architectural output (expressed using concepts from the ACF) is stored and
maintained. By using the structure of the Enterprise Continuum, the various components and types of architectural output can be related to one another and placed in the right context.
3.2.5
Reference models
The previous section briefly mentioned the fact that a lot of attention to re-use is given in TOGAF. As a
result of this philosophy, TOGAF provides a foundational and a common systems architecture that helps
architects get going. The TRM, or technical reference model, is a foundational reference architecture and
describes a complete computing environment in terms of a taxonomy, including a visual representation.
The III-RM, or the Integrated Information Infrastructure Reference Model is a common systems architecture focusing on the Application Platform space. It also provides a taxonomy and notation. The reference
models are generic and can be used in practice as starting point to build organization specific architectures.
3.2.6
Architecture Capability Framework (ACF)
The Architecture Capability Framework describes the complete organization / structure for building an
enterprise architecture capability in terms of roles, responsibilities, skills, organizational structure, and processes. This is an important pointer for organizations just starting to build an enterprise architecture capability in the organization. After all, the ADM does not “run on its own”, it requires a team that is well equipped
to face the challenges of doing business.
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Figure 3.3 - The ADM in detail. Taken from (The Open Group, 2011)
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3.3 The ADM in more detail
In the subsequent sections we will describe the steps of the ADM in more detail with a focus on practical
aspects per phase. Figure 3.3 gives an overview of the ADM:
•
•
•
•
•
•
•
•

Phase P: Preparing the organization for EA
Phase A: Starting an ADM cycle with a vision
Phase B, C, and D: Figuring out the baseline architecture and target architecture
Phase E: Finding ways to implement the target architecture
Phase F: Translating opportunities to a well-defined project plan
Phase G: Managing implementation oversight of projects
Phase H: Dealing with change
Requirements Management: keep track of (changing) requirements throughout the process

Remember, the ADM is a phased approach – iterative and incremental – for developing an architecture and
delivering business value by realizing what was designed. This may not be apparent from the “linear” discussion that follows in subsequent sections which are intended to provide a high-level overview of the goals
of each phase, and show how the ADM is supported by a set of architecture work products (artefacts). It
should be noted that we discuss the ADM from the perspective of the architect, not the business sponsor;
it discusses the mechanics of the ADM.
3.3.1
Phase P: Preliminary
Formally, the objectives of the preliminary phase include a review of the organizational context for enterprise architecture (EA), identifying sponsors and other stakeholders, ensuring that everyone who needs to
be on board is actually on board, identify scope and the architecture footprint of the architecture initiative,
verify alignment and define alignment with other frameworks and methodologies as well as define principles and select supporting tools. That is a lot of work! Essentially these objectives boil down to preparing
the organization for doing architecture work by tailoring the TOGAF framework for the task at hand as well
as the organizational context.
The inputs of this phase can be split into non-architectural inputs and architectural inputs. The former are
such things as board strategies, frameworks for project management and governance, budgets, IT strategy
etcetera. These inputs entail the overall direction of the organization. Since it is rare to start from scratch
(green field), architectural inputs include such things as existing organizational models for EA, existing
frameworks, principles and repositories.
Given these goals and inputs, the idea is that the architecture team gets to work in defining the scope of
the enterprise (that is: what is the scope for the enterprise architecture initiative. Defining scope sets expectations and avoids scope creep), and to make sure the architecture capability is firmly embedded in the
existing organization. This includes obtaining approvals and support from the sponsor of the initiative for
doing architecture in the first place.
There are several outputs of this phase which mainly mirror its goals. The most important is the request for
architecture work which is usually sent from the sponsoring organization to the architecture organization to
trigger the start of an architecture development cycle.
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In other words: the EA team aids the sponsor in clearly defining the request for architecture work as well
as scope for the initiative.
3.3.2
Phase A: Architecture Vision
The TOGAF standard lists a wide range of objectives for phase A. All of these revolve around two things:
developing a shared vision of where we want to go, and obtaining approval to move ahead. These goals
reflect the fact that (most) architecture work in the context of the ADM has to do with structured and controlled change in the enterprise. Formally, this phase starts with the receipt of a request for architecture
work. As described in Section 3.3.1, this document is a key source for deciding the scope of what is to be
delivered down the road. It provides a frame for reference of what the sponsor wants to achieve with the
architecture initiative.
A key step in this phase consists of a stakeholder analysis which is essential in making sure that all the
bases are covered: missing (input or consent from) key stakeholders is a common source of project failure.
Doing this well will avoid a lot of issues down the road, as commitment and buy-in from key stakeholders
tends to go a long way.
In this phase the architecture team should also define a set of principles that are relevant for this specific
architecture initiative. Many definitions have been proposed for the concept of a principle. We generally
adopt a simple definition that is very much in line with the TOGAF Standard: principles are normative statements with respect to the development and realization of architectures. Frequently these principles can be
re-used as they are seldom amended. See also (Greefhorst & Proper, 2011) for an overview of the theory
behind architecture principles.
The definition / documentation of the vision it self may contain a napkin sketch of the baseline and target
architecture3. At the very least, the architecture team should make sure that each of the domains (business,
information systems, technology) are covered in this vision.
The vision is documented in the architecture vision document (a high-level, aspirational view of the “to be”
situation) and the statement of architecture work which complements the request for architecture work: the
former is what the sponsor requests, the latter formally defines scope of the initiative and outlines what
will be delivered. Therefore, this phase can be thought of as a “handshake” between the sponsor and the
architecture team: a joint venture in making a request and promising to deliver on that request.
3.3.3
Phases B, C, and D: Business-, Information systems-, and Technology Architecture
The main objective of each of the B, C, and D phases is to develop baseline architecture and target architectures for each domain, and to perform a gap analysis between these two. The baseline architecture
describes the architecture of the system as it is now (recall the discussion on scope from Section 3.1),
whereas the target architecture describes the intended target state of the system. Often we see various
target architectures being developed as solution alternatives, and analyzed before the organization settles
on a course of action.
Even though it is acknowledged that a good architecture effort starts with a solid understanding of business
architecture, it should be noted that the (literal text of the) TOGAF standard is often perceived to be fairly
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IT-centric. Following the text, one could reach the conclusion that business architecture is to be interpreted
as “all things that are non-IT, but are relevant to IT”. In practice, though, we see more and more organizations to broaden the scope of business architecture.
The list of inputs for this phase is rather long. Key inputs are the organizational model for EA (that explains
the organization of the architecture capability), as well as the outputs of the previous phases, most notably
the request/statement of architecture work and the architecture vision.
The steps that are conducted for each of the domains are relatively straight forward. Based on the architecture vision, a baseline and target architecture are developed and documented using relevant viewpoints.
In many cases, reference models from the reference model section (e.g. Figure 3.2) can be used in this
activity: in telecom industry the eTOM, TAM, and SID standards are frequently used, as are NORA/ PETRA/ GEMMA etc. for the Dutch governmental organizations. Typically, architectures are developed using
Building Blocks. However, we also see more and more organizations resort to the use of ArchiMate and
disregard the Building Block concept.
Simply put, a building block (BB) is a cohesive unit of functionality and can be either a business capability,
(part of) an information system, a piece of infrastructure or a combination thereof. BB’s are loosely coupled
and can generally be realized independent of other BB’s, often in more ways than one. Note that a distinction between architecture building blocks (ABB) and solution building blocks (SBB) is made. The former
capture architecture requirements from the relevant domains, whereas the latter specify what components
will implement these requirements. More details can be found in section 37 of the TOGAF 9 specification
Gap analysis commences per domain once baseline architecture and target architecture are developed.
The phase ends with a formal stakeholder review as management approval is necessary to proceed with
the next step.
The results of these phases are documented in the architecture definition document (ADD), possibly complemented by the architecture requirements specification (ARS). The main distinction between these two
lies in the fact that the ADD has a focus on functional aspects whereas the ARS has a focus on non-functional / quality aspects. Both documents span all architectural domains.
3.3.4
Phase E: Opportunities and solutions
The primary objectives for this phase are to (a) consolidate the gap analysis for the three domains, (b) to
find groups of building blocks to address the capabilities that address the missing capabilities. To understand what happens in this phase, a solid understanding of the building block concept is necessary (see
sidebar in the previous section). Simply put, in this phase we find out what the gap is between baseline and
target architectures as well as search for possible solutions to bridge that gap.
All the architectural artifacts developed so far are used and analyzed to form a coherent view of the exact
capabilities that are to be delivered. The architecture repository is heavily used in this phase: specifications
of BB’s are used in conjunction with case studies, vendor information, implementation strategies and so
forth.
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Figure 3.4 - Gap analysis in TOGAF. Taken from (The Open Group, 2011).

The TOGAF standard proposes to use a tabular form for gap analysis (which makes sense when building
blocks are used), where the vertical axis lists the baseline BB’s and the horizontal axis lists target BB’s.
Analyzing rows and columns effectively means comparing baseline and target architectures. Figure 3.4 illustrates how this works. Gaps between baseline and target may result from each of the domains:
•
•
•
•

Business – missing skills, process inefficiencies, missing information, etc.
Data – data placement, data quality, missing functionality, etc.
Applications – to be implemented, updated or removed
Technologies – to be implemented, updated or removed

Gap analysis is the basis for finding opportunities and solutions that will help the organization to achieve
its vision (Phase A). This analysis takes various factors into account such as constraints (budget, time),
dependencies, and readiness for change. After defining a high-level implementation strategy, major areas
of work are translated into transition architectures.
The outputs of this phase consist of updated versions of artifacts produced so far, such as the architecture
definition document and architecture requirements specification. Other outputs include a report on the
readiness for change of the organization, and the transition architecture which includes the consolidated
gaps, dependencies, risks, and etcetera.
3.3.5
Phase F: Migration planning
With a solid understanding of the amount of work (opportunities & solutions to bridge the “gap”) to be done,
we now shift focus to coming up with a migration plan. In doing so, we make sure that our approach to project planning is aligned with other management and governance frameworks in the organization (i.e. project
management approaches such as Prince2 or PMBOK (Bentley, 2009; PMI, 2000)). This entails two things:
1.
2.
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to make sure that work packages – based on the transition architectures from phase E – are defined and prioritized, and
to co-ordinate with the project management office so that the projects can be kicked off when
necessary.
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The list of inputs of this phase continues to grow, and mostly cover the outputs of all the previous phases such as the architecture vision, statement of architecture work, architecture definition document,
(preliminary) architecture requirements specification and a set of (preliminary) transition architectures.
Many of these artefacts will be finalized in the current phase.
Following the TOGAF standard, the steps in this phase include confirming that other management and
governance frameworks are aligned (i.e., project management, operations) to avoid surprises down
the road; do a cost/benefit analysis based on expected business value of each of the transition architectures; prioritize; generate a time-lined roadmap and migration plan; and to establish the architecture
evolution cycle as well as lessons learned. In this phase, close co-operation, buy-in, and direction from
management are key in generating the desired migration plan.
The key deliverables of this phase are the implementation plan and architecture contracts for each of
the proposed implementation projects. Such contract is a joint agreements between development partners and sponsors on the deliverables, quality, and fitness-for-purpose of an architecture. This deliverable closely resembles DYA’s “Project Start Architecture” (PSA) (Wagter et al., 2005). This document
will be used in the next phase as a basis for governing and overseeing the implementation project.
3.3.6
Phase G: Implementation governance
This phase is all about governance; meaning that “others get to do the work” and architects “check if
it is done right”. In the light of the adage that no one likes a bully: the objectives for this phase are not
only to govern and manage compliance to the architecture contract, but also to formulate recommendations and to obtain support from supporting organizations (i.e., operations) that will underpin the future
working lifetime of the deployed solution.
In this phase, typical project details such as acceptance criteria and measures of effectiveness become
more important. In assessing compliance, the TOGAF standard (The Open Group, 2001, chapter 48)
even defines terminology for specifying whether an implementation is irrelevant, consistent, compliant,
(fully) conformant, or non-conformant. The inputs for this phase are all the artifacts that have been
defined so far throughout the ADM as well as the architecture repository.
The steps of this phase include a check on scope, identification of development resources and skills,
provide the project with implementation recommendations, etc. Even more, at the end of the project
architecture compliance is assessed and a post-implementation review is performed in order to obtain
lessons learned.
The main outputs of the phase are the signed architecture contract as well as a compliance assessment. Even more, change requests may be issued as well during implementation. These are an important tool for handling a situation where it turns out that elements proposed in the architecture turn
out to be less practical than anticipated in earlier phases. While this mechanism may come across as
bureaucratic, we have found this to be a powerful tool that (a) allows for increased agility, while (b)
keeping track of agreements that were made with various parties. It also facilitates organizational learning (Brown and Duguid, 1991).
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3.3.7
Phase H: Change management
The adage “the only constant is change” most certainly holds for many businesses. It is therefore extremely important to make sure that the designed architectures continue to stay aligned to business
goals and direction. The formal objectives of this phase are: make sure that the architecture continues
to be fit for purpose, assess changes to the framework and principles set up in the previous phases, to
establish a change management process for the new (baseline) architecture that is achieved with the
completion of phase G, and to operate the governance framework.
In other words, this phase is mostly about continually assessing whether solutions that were implemented in the enterprise continue to deliver value. As such the name of this phase may seem awkward
to some people.
The drivers for change will vary from organization to organization but may originate from e.g. a strategy
change, resolving key issues in the current operation or experience from previous (architecture) projects. These changes are managed by means of a Request for Change (RFC) form. Changes can be
classified as simplification changes (which can normally be handled via regular change management
techniques), an incremental change, or a re-architecting change (which requires the organization to
go through a new ADM cycle). To determine whether a change is simplification, incremental, or rearchitecting, as well as to make sure that the change is handled appropriately, the following activities
are typically undertaken:
1.
2.
3.
4.

Registration of all events that may impact the architecture
Resource allocation and management for architecture tasks
The process or role responsible for architecture resources has to make assessment of what
should be done
Evaluation of impacts

The inputs for this phase are all the architecture deliverables from the previous phases (including the
Organizational Model for EA, the Architecture Repository and the Architecture Definition Document) as
well as formal change requests. Typical outputs are architecture updates, changes to the framework,
new requests for architecture work (spinning off a new ADM cycle) as well as compliance assessments
and (updated) architecture contracts.
3.3.8
Phase RM: Requirements Management
The Requirements Management “phase” forms the heart of the ADM; all other phases interact with it. This
again stresses the nature of architecture work, which revolves around structured and controlled change of
the enterprise. If you want to change, you’d better have some idea of where you’re going (vision). Since
this vision is not yet achieved, there are certain requirements that have to be met to get there – or at least
to move in the right direction.
The TOGAF standard defines a requirement as “a quantitative statement of business need that must be
met by a particular architecture or work package”. While this is fairly specific (i.e., requirements should be
quantitative according to this definition), we see that making (architecture) requirements a driving force
behind developing an architecture leads to better business results in practice.
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The objective of this phase is simple: to define a process whereby requirements for enterprise architecture
are identified, stored, and fed into and out of the relevant ADM phases. In other words, the RM phase at the
center of the ADM “crop circle” should not be seen as a static document but an active process of managing
requirements in the context of change.
Key activities in this phase are prototypical for the requirements discipline and involve the identification and
definition of requirements, prioritization, recording requirements and priorities in the repository, identifying
changing requirements and priorities as well as handling their impact etcetera. Furthermore, it should be
noted that the TOGAF standard does not propose or mandate a particular form for recording requirements.
The outputs for this phase as defined by the TOGAF standard are the requirements impact assessment
(asserting the impact of changing requirements or priorities) and the architecture requirements specification.

3.4

Summary of the ADM
We found in practice that one of the advantages of the TOGAF standard and the ADM in particular is that it is
very complete. It covers every aspect on the path from strategy to implementation. The disadvantage might
be that practitioners can lose themselves easily in details. Figure 3.5 summarizes the ADM in four main
phases, which helps to grasp the scope and goals of the ADM, and explain it to stakeholders more easily.
In Phase P and A the focus is on the getting the organization committed and involved, by establishing an
enterprise architecture capability and tailoring TOGAF for effective use in the organization. A vision that is
developed in phase A is the starting point for architecture development. The Phases B, C, and D are about
getting the architecture right, by developing baseline and target architectures for business, information
systems, as well as infrastructure. Phases E, F, and G focus on making the architecture work by identifying alternatives and plan the implementation of the selected option. Phase G is all about making sure the
detailed design and implementation is in compliance with the architecture. Phases H and RM are about
making sure the process keeps running, by identifying changing circumstances that might impact the architecture.
This diagram also (partly) shows the iterative and incremental nature of the ADM which makes it a powerful tool for developing and realizing architectures. There are several types of iteration in the ADM: within a
phase, between groups of phases, or between entire cycles of the ADM. The latter allows for “nesting” of
ADM cycles as illustrated in the figure below.
For example, when defining a large enterprise transformation at the strategic level for a multi-business
organization, we may spin off a new cycle for each line of business, which may spin off new cycle for
individual capabilities. Each nested ADM cycle adds more detail in terms of vision, baseline, and target
architecture.
There is a “roll up” mechanism in this scheme: capability architectures roll up in segment architectures,
which roll up in strategic architectures. This gives organizations a flexible approach to managing change.
We will come back to this issue in Section 6.2. Simply put: it makes managing simple changes simpler,
while making complex change possible.
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4 ArchiMate

In Chapter 2 we presented a general overview of the field of enterprise architecture (EA) and positioned
TOGAF and ArchiMate as two standards for building a strong architecture capability. In the previous chapter we have given an overview of TOGAF. In this chapter we continue that discussion with an overview of
the ArchiMate standard based on (The Open Group, 2012; Lankhorst et al., 2013) and (Iacob et al., 2012).
ArchiMate has a strong focus on architecture modeling with useful extensions for motivation and rationale
behind an architecture as well as for its realization. It is an open standard which means that the full content
is accessible and downloadable via the Open Groups website.

4.1

What is ArchiMate?
ArchiMate is a modeling language, specifically designed for describing enterprise architectures. This says
something about the scope and depth of models it was designed for. A discussion about “architecture
versus design” can be found in Chapter 12. For now, it should suffice to say that – compared to other languages such as ERD, The Decision Model (TDM), BPMN and UML – ArchiMate aims at another abstraction level and range of modeling challenges. Design-oriented languages typically focus on details within a
domain, e.g. business processes or data structures, whereas ArchiMate enables the modeler to create a
‘holistic’ view of the enterprise in terms of the people, processes and technology.
ArchiMate focuses on high-level modeling within a domain as well as between domains. This provides a
coherent and consistent way to visualize the enterprise architecture, and it gives enterprise architects a
way to do analysis on the level of the enterprise. For example what-if type analysis (what happens if core
applications are consolidated. Does that impact our business processes?) or an analysis around business/
IT alignment (to what extent are we able to effectively support our business with IT? How do investments
in IT relate to value that we can generate in terms of quality improvements, grip on the execution, agility,
time to market, etc.?)

Strategy
Motivation
extension

Architecture

Program
Management

ArchiMate
core

Implementation &
Migration extension

Figure 4.1 - From strategy and goals to execution
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Moreover, since the release of the 2.0 version of the language where two extensions were introduced: the
Motivation extension, and the Implementation and migration extension. These extensions further provide
model support for typical enterprise architecture activities, such as alignment of the enterprise architecture
with business goals and stakeholders, requirements management, as well as gap- and project portfolio
management analysis, and road mapping.
Figure 4.1 illustrates how these three parts work together: the motivation extension is about the “why” and
at the enterprise level this aligns with strategy. ArchiMate core is all about modeling architectures, and the
Implementation & Migration extension aligns with program- and project management in terms of delivery of
the architecture. Note that, as with TOGAF, requirements are at the heart of this triangle.

4.2

The ArchiMate (core) framework

ArchiMate is a graphical modeling language. While we often tend to think of “boxes” and ”arrows”, ArchiMate goes a step further with a formal grammar for the language. The concepts as well as relations are
formally defined, and structured in a framework consisting of three domains / layers (business, application,
technology) and three aspects (active structure, behavior, passive structure/ information).
4.2.1
Three layers, three aspects
Graphically, the ArchiMate framework can be depicted as a matrix with three rows and three columns. All
the elements of the (core of the) ArchiMate language, the concepts (boxes) and relationships (lines), fit in
this matrix. By “religiously” separating the three aspects, architects can develop more expressive models,
capture the essence of business issues in an effective manner and make the models re-usable. The ArchiMate framework is depicted below.

Passive
structure

Behavior

Active
structure

Business layer

Application layer

Technology layer

Figure 4.2 - ArchiMate core framework
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4.2.2
The rows / domains
As Figure 4.2 shows, ArchiMate organizes business, application and technology components in three horizontal layers. Concepts are part of exactly one layer. In the business layer we represent elements from the
real world from a business perspective, such as the products and services that an organization offers to its
customers, as well as the business processes, functions, roles and departments that are part of the organization. The application layer focuses on systems and their functions, as well as the data that is created,
manipulated and used by these systems. Concepts in the technology layer model hardware, networks and
system software that support these systems.
4.2.3
The columns / aspects
The “columns” are formally called “aspects” in ArchiMate. From left to right they represent; passive structure, behavior and active structure and are defined as follows:
•
•
•

Active structure: represents those elements in the real world that “exhibit behavior”, such as departments, information systems and so on.
Behavior: represents the actual behavior that can be observed in the real world. Examples include
business processes or automated functionality.
Passive structure: is often also called ‘information’. It represents those things that undergo, or
are the result of behavior. Examples are customer information, rolls of steel, or files on a network
share.

This may seem abstract. The following example illustrates the general idea: if we were to model the sentence “John reads a book”, then the verb “reads” is the behavior element. “John” (the object) is the one
doing the reading so he would go into the active structure. “A book” (the subject) is the element that is consumed by Johns reading so it goes into the passive structure. Another example would be the processing
(behavior) of an invoice (passive structure) by a clerk (active structure).

4.3

Core concepts & relations

The following diagram shows the key concepts in ArchiMate. For a complete overview of concepts and
relations we refer to the actual standard.
In the business layer, we see how business services (services that are offered to the environment) are
grouped in a business product together with a contract. Think of the contract as a service level agreement.
Services are offered via channels (business interfaces), and realized by business functions. Business
functions are assigned to actors via roles. This allows for a distinction between the formal organizational
chart (actors) and the functional roles that actors play in processes and functions. Furthermore, business
objects are accessed from the business functions.
The important concept that isn’t shown in the above diagram is the business process. A business process
also represents “internal behavior”. The distinction between process and function lies in the fact that a process has a focus on the order of activities (flow) and has a specific time and place of “execution”, whereas
a function does not have these properties.
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We see the same pattern at the application layer: the external behavior of the application layer is modeled
using the application service concept. It is realized internally by means of application functions that are
assigned to the application component. The functionality of the application component is made accessible
via interfaces (either for modeling the interactions between applications, or to represent the graphical user
interfaces that are used by actors in a certain role). Similar to the business layer: data objects are accessed
from application functions.
The same pattern is repeated again on the infrastructure layer. Here the central concept is the node which
groups devices and system software. Internal behavior of the node is modeled using an infrastructure function and external behavior using the infrastructure service. The behavior of the node is made accessible
via the infrastructure interface. Last but not least artifacts are the unit of information here. They represent
either physical information, or executables that are deployed on the node.

4.4

Connections between layers and columns
In ArchiMate, we not only have a well-defined set of concepts at our disposal; relations between concepts
(either within a domain/aspect or between domains/aspects) are well defined too. There are many different
types of relations in ArchiMate, which makes it a rich language. Some people find this intimidating / complex4
. However, due to the structure of the framework, it is actually fairly straightforward to learn the relations as
we will show in this paragraph.
4.4.1
Horizontal alignment
Active structure elements are assigned to a behavior element. This represents the fact that the active element performs or is involved in the performance of the behavioral element.
Behavior elements read, write and/or update passive structure elements. They are connected by an access
relationship. This allows the modeler to express how objects are created or used in various places of the
enterprise.
4.4.2
Internal and external behavior, service orientation
In the behavior column we see a distinction between external and internal behavior. It separates WHAT is
done from HOW that is done. WHAT is modeled as a service and describes the functionality that a user of
that service enjoys. In other words, it is the “externally visible behavior” or some active structure element.
The HOW part models the internal operation by this active structure element that is needed to provide
the service its users. The connection between a service and internal behavior elements is a realization
relationship.
An example: a service that a bank offers to its customers is online account checking. This service and its
characteristics (e.g. maximum number of accounts, service hours etc.) is modeled as a business service
in ArchiMate. The internal business processes required to ‘make that happen’ (i.e., the processes that the
service “invokes”) are modeled separately, allowing the modeler to express the fact that services may be

4

One of the authors therefore often claims that teaching ArchiMate is similar to giving relationship therapy!
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realized in different ways in the organization, depending on certain criteria (i.e., which department / channel / location is involved).This distinction between internal and external behavior follows the principles of
service oriented architecture.
4.4.3
Vertical alignment
The service concept is essential in modeling the link between the layers. Elements in a “higher” layer use
the services of a lower layer. The connection is a used by relationship. Another link between layers is that
elements in lower layers realize comparable elements in a higher layer. In Figure 4.3 we see, for example,
how an artifact in the technology layer realizes a data object, which in turn realizes a business object.
4.4.4
Other relations
There are several relations that have not yet been mentioned. They enable rich architecture descriptions,
but do not necessarily fit in the horizontal / vertical alignment structure. These relations are triggering (to
model the order in which behavior is executed), flow (to model how information or goods flow through the
enterprise), specialization, composition and aggregation.

4.5

Derived relationships

Earlier we argued that architecture models make it possible to answer questions such as: “How does an
outage of a server eventually impact business functions and products?” Figure 4.3 shows that there is
no direct connection between a server and a business process. However, a fundamental principle in ArchiMate is that there is a transitive aspect to relations: if a concept A is connected to B, and concept B is
connected to C, then concept A and C are also connected. This transitivity of relations is called the derived
relationship principle.
In the example above we see that the server (modeled with a Node) is assigned to infrastructure functionality, which in turn realizes an infrastructure service that is used by an application function that realizes an
application service that is finally used by a business function. The server and the process are indirectly
connected, so we can also derive a direct relationship between the two.
The derived relation principle allows simplification of diagrams by leaving out superfluous objects in a diagram. An example is shown in Figure 4.4 below: an application component is assigned to an application
function. The application function models the internal behavior in terms of automated functionality which
realizes an application service. We can use the simplification offered by the derived relationship between
the application component and the service and model that an application component realizes the service.

Application service

Application
function

Application service

Application
component

Figure 4.4 - Example of a derived relation
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The derived relationship principle also allows organizations to tailor specific views and/or the ArchiMate
meta model to their own needs by leaving out concepts that they wouldn’t use. A concept that we will revisit
when we discuss how to use ArchiMate in practice in the upcoming chapters.

4.6

Advanced concepts
There are many more concepts in the core of ArchiMate, such as value, meaning, and location. These
concepts are not hard to use though, and a quick look at the specification (The Open Group, 2012)] should
get you going. Though the collaboration and interaction concepts are more challenging. These concepts
exist on the business layer and the application layer.
Active
Structure
Element

Behavior
Element
aggregated by

2..*

aggregates

Interaction

assigned from
assigned to

Collaboration

Figure 4.5 - Interaction & Collaboration

The above diagram illustrates the relation between the two types of concepts:
•

•

The collaboration concept is a (temporary) configuration of two or more structure elements that
jointly show behavior. For example: two application components do “something” together. This
“being together” (from a structure perspective) is modeled using the collaboration concept.
The interaction concept is the behavioral counterpart of the collaboration: as soon as we notice
that behavior is a “joint venture” between two structure elements, then this joint behavior should
be modeled using the interaction concept. For example, the interaction between customer and the
sales rep when negotiation price should be modeled in this way.

As with any other behavior/structure concepts: the collaboration is assigned to the interaction concept to
show that joint structure elements perform the joint behavior.

4.7

Extending ArchiMate
Having covered the framework, concepts, and relations from the core of ArchiMate, we now switch focus
to extending ArchiMate. We first cover the existing extensions, then dive into the principles behind customizing the framework further.
4.7.1
Motivation Extension
The motivation extension adds concepts to the ArchiMate language that can be used to address “Why..?”questions of an architecture (see also (Zachman, 1987)). The concepts can be used to model the motivations that underlie the current and future design decisions for the enterprise architecture. Concepts in this
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extension are goals, principles, requirements, and constraints with interpretations that are very close to
their everyday use. Relations between these and core concepts can be modeled to show how the enterprise architecture addresses the issue modeled by a principle or a requirement.
The motivation extension also includes concepts for stakeholders, drivers and assessments that can be
connected to the other motivational concepts. This allows traceability from the level of a stakeholder all
the way down to the level of objects in the core enterprise architecture. The concepts and relations of the
motivation extension are depicted in Figure 4.6.

Core element

Requirement/
Constraint

Figure 4.6 - The Motivation extension

4.7.2
Implementation and Migration Extension
The Implementation and Migration extension supports the process aspect of getting the enterprise architecture in place. It provides concepts to break this process down into programs and projects. If the scope
of an enterprise architecture includes only smaller scale changes, then one project or a program can be
set up to go directly to the target state. Larger scale changes may be implemented gradually in a series of
transitions. The Implementation and Migration extension supports such a temporal transition state with the
plateau concept. The gap concept represents differences between two plateaus, e.g. the baseline and the
target architecture. Visualizing gaps in a diagram has proven to be very insightful and can be used very
effectively by architects to communicate about changes in the organization. The concepts and relations of
implementation and migration extension are depicted in Figure 4.7.

Core element

Business role

Figure 4.7 - Implementation & Migration extension
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4.7.3
Further customization of ArchiMate
The two extensions that were discussed previously show that ArchiMate can be customized in order to
meet specific architectural needs and to allow for tool support for those needs. There are two mechanisms
that support creating custom extensions: profiles and specialization.
Profiles can be used to enrich ArchiMate concepts and relationships with extra information. An example
is to add to business service information about KPI metrics. Profiles can also be assigned to relations, for
example to a used-by relation one could add the average number of use, enabling quantitative analyses
for sizing projects.
The specialization mechanism allows for the definition of new concepts and relations based on existing
ones. The new object has a more specific meaning than the existing one, and inherits all the properties of
its “parent”. Figure 4.8 shows several examples of specialization of ArchiMate concepts.
Business
process/
function

Business
process

Business
object

Message

Business
activity

Business
function

Message
trigger

Time
trigger

Or-split

And-split

Or-join

And-join

Infrastructure
service

Application
service

Application-to
human service

Junction

Business
event

Communication
service

Processing
service

Network

Storage
service

LAN

WAN

Figure 4.8 - Examples of specialization of concepts

4.8

ArchiMate and communication with stakeholders

Enterprise Architecture is – in part – a “communications game”. A lot of effort is invested in creating models
that correctly represent the architecture of an enterprise at some point in time. In practice, however, it is
at least as important to be able to craft visualizations for various stakeholders that enable communication,
decision making, and design. To this end, ArchiMate adopts the classic view/viewpoint mechanism (see
e.g. (ISO, 2011)).
4.8.1
Views and viewpoints
Chapter 8 of the ArchiMate specification covers the viewpoint mechanism of ArchiMate – which also links
ArchiMate to TOGAF (See e.g. (The Open Group, 2011, Chapter 35)). The rationale is fairly straightforward: different stakeholders have different concerns and therefore we must make different (kinds) of views
for each stakeholder. The following diagram illustrates how this works:
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product manager,
CIO, CEO

© The Open Group
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software
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business process
designer

Deciding

Designing

Informing

customer,
employee,
others

Details
Coherence
Overview
Figure 4.9 - Viewpoint classification

The diagram shows that key stakeholders may have different types of concerns (pertaining to designing,
deciding, or just to be informed) and therefore views addressing these concerns need different levels of
detail. For example, business executives may require an overview at the deciding level, whereas a lead
designer requires a detailed view at the designing level. Of course, the communication style of stakeholders largely determines what type of visualizations will be successful.
4.8.2
Communication styles and preferences
It is a well-known fact that not everyone likes diagrams, and not everyone likes text. The group of people
who like diagrams can be even further divided into sub-groups when we consider whether diagrams should
be formal or informal and so on. Two examples illustrate this, all within the context of ArchiMate.

Figure 4.10 - Example ArchiMate views
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The figure on the left shows how business objects are interrelated, and how they align with business functions. The mapping to business functions is made using colors. The figure on the right shows the same
information, but now in a tabular form where a green cell indicates that an object is related to some function.
Depending on (a) the message that we try to convey, and (b) the communication style of stakeholders, the
architect will have to choose between these (and possibly other) types of visualizations.
Peterburough

Peterburough
Rack 1
Enclosure

Rack 1
Blade 1
Enclosure
Blade 2

Blade 1

Blade 2

Figure 4.11 - Example of customized ArchiMate visualization

This figure shows another example. In this case both options are graphical. Both are based on ArchiMate
modeling using BiZZdesign Architect. However, the left version shows graphical relations whereas the right
one uses different visualizations and graphical composition.

4.9

The modeling process
The extent to which models are effective against the intended goals depends for a great deal on the skills
and creativity of the modeler. Using a structured approach in terms of steps to take when setting up models
also helps a lot. Below we list a number of practical guidelines for creating models. We will come back
to this discussion in Chapter 14. Keep in mind that you should only create a model if it is the best way to
communicate about architecture. Alternatively, text, matrices or even cartoons can be used (and are often
very effective!).
•
•

•

Begin with one element. A modeling exercise often has one element playing a central role in the
situation. That can for example be a new product or a new service.
Add elements in various dimensions. A first step is to break down the central element into components, for example different elements that make up a new product or service. From this point
gradually add detail in the various directions of the ArchiMate framework:
o Up: Who are the users of the new product and service (internal, external)?
o Down: How is this product created (processes and IT that realize the product)?
o Horizontal: What is the relation with other products and services (context)?
Check and reiterate: Preliminary versions of a model should always be checked with stakeholders. It is often impossible to work out all the ideas and requirements into a model in one go. Also
as the model evolves both the architect and the stakeholder will gain more insight in the situation.
This often leads to new requirements that should be reflected in the model.
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•

•

Keep it simple: there are some physical limitations for humans to read models. If a model contains more than 30 components, it becomes very challenging to gain full understanding. If a model
contains many components, use grouping and aggregation to make the model more digestible.
Reduce visual complexity: for further optimization of models, use general guidelines to reduce
visual complexity (grouping, spacing, direction of causal relations from left to right, etc.). Visual
aids such as coloring can be used to highlight specific elements in the models. The use of text in
the model should adhere to conventions (such as naming conventions).

4.10 TOGAF and ArchiMate
TOGAF and ArchiMate, both being Open Group standards, complement each other very well. Together,
they provide an enterprise architect with all the ingredients needed to do enterprise architecture. The
TOGAF standard focuses on the process of doing architecture, whereas ArchiMate focuses on architecture
descriptions. See also Figure 2.4.
In the previous chapter on TOGAF we described its ACF, the Architecture Content Framework. The ACF
provides a generic and complete set of concepts for describing enterprise architectures. ArchiMate builds
on that with a formal grammar (not just concepts, but also formally defined relations), viewpoint mechanisms as well as rich visualization options. TOGAF. In that way, the ArchiMate concepts give complete
model support during each of the TOGAF ADM phases, as shown in Figure 4.12.

Figure 4.12 - Mapping ArchiMate on TOGAF

Here we see that ArchiMate’s core supports the Business-, Information Systems-, and Technology phases
of the ADM. The motivation extension supports the early phases, and the implementation & migration extension supports the later phases where the architecture is actually implemented. To see how TOGAF and
ArchiMate co-operate, consider the following diagram:
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Figure 4.13 - Using ArchiMate in TOGAF’s ADM

On the left we see a summary of the core of ArchiMate to indicate a model of the baseline architecture
of an enterprise. Based on requirements and principles, formulated while taking goals and drivers of key
stakeholders into account, a target architecture (on the right) is developed. Usually there is a gap between
the two worlds, which is to be bridged using plateaus that are realized by work packages.
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5 Introduction

In the previous chapters, we presented a high-level overview of the field of enterprise architecture (EA) as
well as two standards for building an effective Enterprise Architecture (EA) capability. They give an overview of the theory of EA. The old adage “the proof of the pudding is in the eating” also applies here. Where
the first part of this book focused on theory, the remainder of this book is concerned with the practice of EA.
This part has a focus on getting started with Enterprise Architecture, whereas part III has a broader focus
on best practices. We found in our consulting practice that the ADM (as earlier described in more detail in
Chapter 3) can be used effectively for the definition and realization of capabilities in the organization (van
Dijk et al., 2013). Typical examples are to renew the digital workspace concept, managing a reorganization,
or building a data management capability. We also found that the ADM is a valuable tool for the introduction
and evolution of the EA capability itself. With the term EA capability we mean the organizational function
that includes the people, processes and technology that are needed to execute the EA processes, and
deliver EA products. The structure we use in this section is based on a high-level view of the ADM, divided
in four main phases, as depicted in Figure 3.5. We apply these phases in the context of building an EA
capability. The first phase named “Getting the organization committed and involved” is about setting goals
for the architecture capability, building consensus and aligning with other initiatives and groups in the enterprise. In Chapter 6 we cover the following topics:
•
•
•
•

A top down vs. a bottom up approach
Using an open approach
Embedding of the EA practice
Role of the Architecture Board

The second phase is “getting the architecture capability right”. This phase is about defining the resources
and structure of the architecture capability itself: who is involved and what are the major tasks and deliverables, and what tools are in use in order to effectively execute architecture processes and deliver EA
products. In Chapter 7 a number of best practices in this area will be described:
•
•
•
•

Establish the team
Tooling
Project based implementation
Using consultants

In chapter 8 we cover topics in the area of successfully deploying the EA capability in the enterprise, or in
other words: “Make the architecture capability work”. These are the phases three and four in Figure 3.5.
The specific topics that will be covered in Chapter 8 are:
•
•
•
•

Training and communication
Pilot project
Planning the next iteration
Agile architecture

Figure 5.1 gives an overview of this structure:
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Figure 5.1 - Structure of part II
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6 Phase 1 – Getting the organization committed and involved

Making sure the EA-capability is firmly aligned with and embedded in the organization is a key success
factor. In this chapter we discuss four aspects of making that happen in practice.

6.1

Introduction

The first phase of initiating and building an EA capability is all about getting the organization committed
and involved. This can only be achieved when the organization develops a clear view on what the position
and role of the EA capability will be, or in other words, how EA will add value to the organization. This is by
no means a straight forward task: organizations often struggle with defining clear goals and performance
indicators for various practices. Given the (perceived) abstract nature of EA, it is not as easy to determine
these as would be the case for most other management disciplines, such as financial accounting or HRM.
As we have seen in the previous chapters, Enterprise Architecture provides a structure for change resulting
in more predictable, and business focused outcomes (Chapter 1). Change in organizations can happen
at various ‘levels’, from strategic repositioning to a change in process or IT support for individual business
functions. It is also very much aligned with other management disciplines such as strategic management,
business process management, data management, and business rule management (see Chapters 11 and
12). The first topic in this chapter is about EA support for the organization, by selecting a top-down or a
bottom-up approach.
The next question is to decide on a way of working. There are many EA frameworks and standards (see
e.g. (van Rijn et al., 2013) for an overview). We base ourselves on TOGAF and ArchiMate (The Open
Group, 2011 and 2012). We explain this focus in more detail in Section 6.3.
In the last two sections we describe best practices for embedding the EA practice in the organization, and
the importance of Architecture Governance respectively.

6.2

Top-down vs. Bottom-up architecture
Most organizations realize that EA can be a valuable tool for building a strong organization. One question
that needs answering after hiring or training a group of architects (or both!) is: “where do we start when
doing EA?” While the general principle of “start where you can add most value, preferably yesterday” is
generally sound advice, but there is more to be said on this topic. We contrast two extreme approaches:
top-down, versus bottom-up. As a fore warning: this may seem like a tough choice. In practice, we see most
organizations adopt a hybrid approach.
6.2.1
Top-down architecture
Many organizations use Enterprise Architecture as a strategic discipline that helps to link strategy to execution. In a nutshell, the approach is as follows:
•
•

The scope of the architecture effort is the whole enterprise
Various points of views are considered and linked when trying to answer the strategic question:
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•
•

how should we organize ourselves, and how do we get from where we are to where we want to
be?
Consensus is built by linking perspectives with a model-based approach
Using a structured and model-based approach improves the quality of realization/ implementation
projects

Adopting the top-down approach, strategic choices (after careful analysis and debate) lead to a new vision
for the enterprise. These strategic choices can for example pertain to the positioning of the organization in
a competitive arena, the business model (Osterwalder and Peigneur, 2010) or even the operating model
(Ross et al., 2006). Following TOGAF’s ADM, this new vision is fleshed out in more detail in a target architecture, and then compared against the current state, or baseline architecture. The gaps between target
and baseline are identified and this leads to a high-level roadmap with several opportunities for courses of
actions that could be pursued.
Consider the following typical examples:
•
•
•

A large phone and media company decides to go into banking
A bank and insurance agency decide to go into business together
Various parties in a supply chain agree to integrate more to get a better margin and gain competitive advantage

A single iteration along the ADM is usually not enough in these situations. After a first iteration, the resulting
roadmap and opportunities are usually still too broad and too high-level, preventing a direct translation into
actionable pockets of work.
A second iteration is necessary in order to flesh out more detail about the baseline and target architecture,
and the gaps between the two. In this second iteration the focus is on the level of segments, in TOGAF
defined as “a detailed, formal description of areas within an enterprise, used at the program or portfolio
level to organize and align change activity”.
A segment could for example be a Line-of-Business (LOB) or other strategic area of the enterprise. For
example: when a bank and insurance agency merge, they could start with back-office integration before
merging the front-office. Or we start with IT integration before deciding on business-integration.
Frequently, the resulting roadmap for each segment is still fairly granular, leading to a third iteration with a
focus on identifying individual capabilities that require work. This iteration, then, leads to the identification
of projects at the level of individual capabilities. Eventually these capabilities are implemented, resulting in
the de facto overall implementation of the (architecture) vision. This fragmentation in a strategic, segment,
and capability level is depicted in Figure 6.1.
In the top-down approach the architecture capability of an organization is involved in the identification and
selection of the future direction of the enterprise, making high-level, strategic decisions about organization
structures, processes on the level of the enterprise as well as corporate IT functions and assets.
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Figure 6.1 - Top-down architecture, from strategy to capability

6.2.2
Bottom-up architecture
This contrasts heavily with a bottom-up approach to architecture. As the name suggests, this approach is
much closer to actual operations. Indeed, we see a lot of organizations adopting an approach where the
primary goal of architecture is – paraphrasing one client we recently helped – to “make sure that projects
behave as they should”. In practice this implies such themes as:
•
•

•
•
•
•

Resolving operational issues in a consistent and integrated manner
Setting up project governance, often linked to the project management office, to get to grips with
the complexity of managing several projects, often working on the system organizational/ information systems at the same time
Standardizing architecture output (models, deliverables e.g. an architecture definition document)
for the various domains involved (business, data, application, integration, infrastructure etc.)
Defining architecture standards and setting up a standards base in line with corporate policies and
statements of direction
Managing compliance with the standards base
Guiding implementation projects with impact analysis and Project Start Architectures (the TOGAF
name for this artifact is the Architecture Contract)

Many of these themes have a close relation to project management. The underlying logic is solid: getting
to grips with project management is a pre-condition for doing “bigger things”. Indeed, we see that this approach leads to less scope creep, less overrun of budget and time, and higher acceptance/ success rate of
project deliverables. As an example, consider Figure 6.2.
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Architecture Principles

Standards selected
or a specific project

Architecture Standards
Figure 6.2 - Example of bottom-up approach to architecture

Figure 6.2 is from one of our assignments where we adopted a bottom-up approach to introducing architecture. The goal was modest initially: develop a standards base, aligned with a set of principles, and make
sure that each project gets a set of architecture standards relevant for its purpose. The topic of standards
is revisited in Chapter 13.
With architecture firmly embedded in the project / change management discipline, the goal is to slowly grow
the impact of the architecture capability, one step at a time. Typically this means that architects get involved
in prioritizing projects, help to define portfolios of projects, and work on a set of principles that are used for
strategic decision making about change. In this perspective, principles are frequently used as a basis to
guide projects (normative restriction of design freedom), or to guide decision making about technologies
and standards and so on.
6.2.3
Top-down or bottom-up?
Ultimately, both approaches cover similar topics. It is mainly the way of working that is the main difference
between the two: the first starts ‘at the top’ developing roadmaps for the enterprise and works its way down,
the latter starts with standards and compliance, and slowly works its way up to the strategic level of the
organization. Both approaches have their merits, and many examples can be found to argue the case for
one or the other. Which one of the approaches to use depends on many variables: complexity, scope, size,
maturity level, level of formality, culture, history etc.
For organizations that start with architecture, or are ready to bring their architecture function to the next
level, the world is neither black nor white. Rather than seeing the “top-down , bottom-up dichotomy” as an
either-or problem the focus should be on selecting a topic where architecture can quickly add value, and
go from there (illustrated in Figure 6.3, inspired by (Johnson, 1992)). Once a theme for the near future is
defined, architects should work with management to agree on a set of KPI’s for which they are accountable,
so that success becomes visible throughout the organization.
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6.3

Using an open approach
One of the key challenges of getting started with enterprise architecture (EA) is to agree on goals for the
EA practice, and subsequently to find and agree on a framework and/or method that help the organization
to realize those goals.
In the early days of EA (1990’s and the early 2000’s), we saw many organizations growing their own approaches and frameworks. In close co-operation with business sponsors, architects experimented with
different processes for EA, frameworks to structure EA products, modeling languages and notation and
so on.
6.3.1
Build or Adopt? Open or closed?
While this worked well in the ‘old days’, many best practices have emerged and ultimately led to the
major frameworks and methods – mentioned several times so far – that we see today (see also Section
2.3). Some of these are general purpose, while others appear to be particularly useful in a single branch
/ industry.
In theory, organizations have a choice of “build or adopt” where it comes to frameworks. We see that many
chose the latter. With all the experiences and best practices that have been developed, most organizations realize that there is little point in re-inventing the wheel all over again. The question that remains,
then, is this: do we adopt an open approach, or a proprietary/ closed approach?
This question can be answered on many different levels. One could argue that “open versus closed”
doesn’t really matter, as long as the selected framework does what it is supposed to do. While this may
seem true at first glance, there is a lot to be said about principally going for an open approach. The main
advantages are as follows:
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•
•

•

Know what you will get: all details about open frameworks are available in the public domain.
Choose your partners: because the frameworks are in the public domain, you’ll often be able
to select which vendor can help you getting started – if needed at all. Along the same lines: if the
vendor doesn’t deliver what was requested, switching is easier.
Get involved: perhaps most importantly, if the framework is lacking in certain areas, organizations
can often join and publish their own best practices, furthering the framework for all other users and
benefit from what others have attributed.

6.3.2
TOGAF and ArchiMate
In this book we limited the scope to frameworks of the Open Group (TOGAF and ArchiMate) because we
strongly believe that the combination of these standards contains all the necessary ingredients for effective
Enterprise Architecture.
It is up to the individual organization to decide what framework, or combination of frameworks, has the best
fit for specific goals and needs. In the previous chapter we explored the benefits of using open standards,
but other factors may also drive the decision for a specific framework:
•

•

•

•

Coverage: EA frameworks differ in terms of coverage. Some focus on EA deliverables and provide a classification. Examples are Zachman (Zachman, 1987) and ArchiMate (The Open Group,
2012). Other frameworks also include the process aspect of EA; examples are DYA (Wager et all,
2005) , and TOGAF (The Open Group, 2011).
Focus: Enterprise Architecture is in some cases still perceived as an IT discipline, focusing on
Enterprise IT systems, rather than on the full scope of the enterprise. This is reflected in some
frameworks. TOGAF evolved from a technical architecture framework into a framework with a true
focus on EA.
Industry: Some EA frameworks are developed with a focus on a specific industry. Well-known
examples for the military industry include MODAF/DODAF (Biggs, 2005; Kobryn and Sibbald,
2004). In some cases we come across examples of what is referred to as industry specific EA
frameworks, but are in essence reference architectures. Reference architectures can be very
helpful (see also Section 3.2.5).
Flexibility: While prescriptive frameworks may be perceived as pragmatic because they simply
tell an architect what to do and when, we found that success of EA initiatives heavily depends on
the way the organization is able to implement the framework, by embedding it in the organization. For this, organization specific customization is necessary. This requires a framework that
is flexible enough to actually allow for that customization. Embedding the EA framework will be
discussed in the next paragraph.

6.3.3
Adopt as-is, or tailor to specific needs?
There is one more choice that organizations have to make when adopting a framework, be it an open or a
closed / proprietary one: should we adopt the framework as is, or tailor it to our needs? The best practice
here is simple: pick and choose! Most approaches explicitly recommend users to tailor the framework to
organizational needs. In TOGAF this is being done as part of the preliminary phase (see Section 3.2.1).
While TOGAF recommends that certain parts should not be skipped, it is of course entirely up to the individual organization to decide what is useful and what is not.
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6.4 Embedding of the EA practice
When assessing the effectiveness and strengths of an organization, one may use the weakest link principle: the capability of the organization that is least developed will – in many cases – largely determine the
outcome of such assessment. The risk of underdeveloped capabilities is the most significant, when these
capabilities directly support primary processes. But due to a long tail effect, also weak support by business
capabilities for secondary processes can pose a real danger.
The real point we are trying to make here, is that for a weakest link assessment to be effective, there should
be a link in the first place! Many organizations find that a lack of cooperation and alignment between capabilities results in loss of productivity. The Enterprise Architecture capability plays an important role in the
optimization of alignment between capabilities. In other words, EA cannot and should not exist in isolation.
This implies that EA should be firmly embedded within the organization at large. Key questions that should
be answered in this respect are: what do we want to achieve with EA? Which KPI’s do we use to measure
the success of the investment in our EA practice? Who is responsible for EA? What is needed to make
EA a success in terms of partnerships (with other capabilities) and other means (tools, offices, staff etc.)?
Answering these questions is not an easy task.
At the beginning of this chapter we discussed two approaches for EA: top-down (aligning with strategy) and
bottom-up (aligning with projects, closer to operational issue). In each of these approaches, one should
clearly specify the goals for EA. This may seem like the proverbial “open door” but judging from what we
see in practice many organizations seem to either be very loose about the definition or goals, or fail to communicate these goals of their EA team. All too often we see the EA team working hard and seemingly doing
their work well, only to find out that expectations were different.
Depending on the approach that is taken, we see different types of goals, and consequently also different
ways/ levels/ capabilities to interact with when embedding the EA function in the organization. As each
organization is different, it seems hard to come up with any definite list of advice on how to approach the
subject. Therefore, we will illustrate our point with some examples.

Strategy

Governance

EA

Security

Project
management
Figure 6.4 - Embedding EA
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Supporting strategy: This clearly fits in a purely top-down approach, supporting the strategic team of the
organization. Strategy typically consists of an external part (how to position the organization with respect
to the environment) and an internal part (how should we organize ourselves?). For both, we see organizations battling with n-year plans (pick a number for ‘n’) and “statements of direction” for the upcoming n
years. Unfortunately, in many cases these statements have little (modeling) rigor and do not resonate well
with many groups in the organization. Embedding EA in this case could mean: support processes at the
strategic level of the organization by bringing a rigorous model-based approach to the table, based on e.g.
the business model canvas (Osterwalder & Peigneur, 2010), or capability based planning (see Chapter 10,
or The Open Group, 2011, Chapter 32).
Supporting project management: at the other end of the spectrum, a purely top-down approach could imply that the organization’s change- and project management discipline is to be supported with architecture.
In this case, embedding EA could mean such things as supporting the program office in building roadmaps,
supporting project managers in effectively starting up projects with impact analysis. This should, of course,
be started early on in the project lifecycle!
Supporting governance: most organizations juggle many different types of governance, ranging from
financial governance, health regulations, standards, policies and so on. Each discipline has a unique perspective on the organization. Embedding EA in such a context could imply the start-up of a joint meeting
where governance-related issues are discussed on a bi-weekly basis. A solid standards base and architecture models can greatly improve the effectiveness of such meetings (see Chapter 13).
Security: like governance, security is pervasive and potentially touches all aspects of the organization.
One of the harder parts of security-related work is threat assessment and assessing the reach of security
measures. Simply put: where are we vulnerable and what will be the impact of a specific measure? In such
a situation, embedding may mean: setting up detailed models for analysis, as well as high-level models
for communication, linking to governance, data management, and project management to make sure that
measures are implemented correctly and in a timely manner, and so on. See e.g. the CISSP or SABSA
standards for more details (Hernandez, 2012; Sherwood et al., 2005).

6.5

Role of the Architecture Board (AB)
One of the things we stumble across in many organizations is that some people see “architect” as a job
title rather than a strategic discipline. The line of reasoning being something along the lines of “first you’re
a designer / engineer / …, then you’re a really good senior designer / engineer / …, so when you progress
from there, well, I guess that makes you an architect”. While there’s something to be said for senior staff to
grow further, there is a real danger in calling them architect (see e.g. (Kent & Hoberman, 2012) for a good
discussion on naming things appropriately).
A key aspect of enterprise architecture work, is the holistic approach in which different perspectives on
some system (business, IT, or the enterprise at large) are unified and considered as a whole. Being an
expert in one role, does not guarantee that one has the ability to “see the other perspective” as well, which
may result in architects coming from different disciplines bickering about direction and solutions which
eventually leads to high cost, low value add, low efficiency and a poor reputation.
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An important task of the architecture board (AB) is to prevent this from happening. In the words of TOGAF
(The Open Group, 2011):
This body should be representative of all the key stakeholders in the architecture, and
will typically comprise a group of executives responsible for the review and maintenance of the overall architecture.
Typical responsibilities of the AB are:
•
•
•
•
•
•
•

Establish an effective architecture team
Champion the EA initiative and engage the organization
Defining and maintaining consistency of architectures and sub-architectures, also across changing requirements with respect to the architecture
Enforce architecture compliance
Ensuring that the discipline of architecture-based development is adopted
Resolving ambiguities, issues, or conflicts that have been escalated
Providing advice, guidance, and information about the architecture

These tasks get a different meaning, depending on the role of the EA-function in the organization. Below
we will outline the main difference between the role of the AB in a top-down versus a bottom-up approach.
6.5.1
Role of the AB in a top-down approach
As ha’ve seen previously, the main goals for EA in a top-down approach are to align with the strategic level
of the organization. At first glance this implies that EA is about the implementation of strategic change.
However, it should be noted that there is also the aspect of driving strategic change based on knowledge
about the architecture of the enterprise.
In such approach, the main goal of the EA discipline is to be the linking pin between strategy and implementation: define projects and programs and make sure they deliver capabilities that help realize a chosen
strategy. Of course, as we also described earlier in this chapter, EA cannot do this in isolation, and has to
cooperate with e.g. project management and delivery to make things happen.
Governance plays a crucial role in such approach. On the one hand the AB defines and approves projects.
On the other, it works with other governance bodies in the organizations, aligning their efforts and giving
final approval/ discharge when projects are done (Weil & Ross, 2004; Hoogervorst, 2009).
In that sense, the AB also has the responsibility to be an enabler: projects need resources (rooms, staff,
machines, money etc.) to do their work effectively. If the organization wants to achieve certain results, and
the AB is tasked with making this happen, then they should also have the power to make sure that projects
obtain these resources. Since resources tend to be scarce, this usually results in a balancing act, working
on priorities and risks, and closely cooperate with the project management office.
Last but not least, it should be noted that change does not happen overnight and is frequently met with
resistance whitin the organization. The AB plays an important role in communication, building trust and
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commitment around certain (strategic) initiatives and the resulting change.
6.5.2
Role of the AB in a bottom-up approach
The role of the AB in a bottom-up approach to EA is somewhat similar, but with different accents. In a
bottom-up approach, the focus of EA is on resolving operational issues, and assisting projects with sound
architectural advice.
In this case, the role of the AB can also be seen as “enabler”: making sure that operational issues are
prioritized, that resources are allocated accordingly, and bringing together different perspectives on these
operational issues in order to resolve them as effectively as possible. We frequently see that the AB is
populated with (upper) management in order to make sure that decisions can be made, that the right staff
is brought together in mini-projects to tackle important issues head on. This avoids the bureaucratic hassle
as well as “not invented here” syndromes.
6.5.3
Board structure
First of all, the key to success proves to be the ability to get the right people on board (Collins, 2001; Weil
& Ross, 2009). In both a top-down and a bottom-up approach, we typically see a mix of (senior/ upper)
management and lead architects for different ‘domains’ (which in this context may either mean ‘field of expertise’ such as data or security, or it may mean a line of business). A management assistant to take notes,
log action items etcetera tends to be indispensable as well.
This brings us to the second issue: transparency is another key to success. Everything the AB does, and
particularly every decision that is made, should be documented and made available for the entire organization. This greatly improves trust and visibility. Typical items for publication are:
•
•
•
•
•
•
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A manifesto that describes the role and responsibilities for the AB
An agenda of upcoming meetings
Minutes of all AB-meetings
Links to architecture regulations such as strategies, policies, principles and standards
Compliance assessments and Governance log
Open and past action items
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Once the EA-capability is firmly aligned with and embedded in the organization, the focus shifts to “getting
the goals of / vision for the architecture capability right” (in practice, these two “phases” often happen in
parallel). In this chapter we discuss four aspects of making that happen in practice.

7.1

Introduction
Building an Architecture capability entails a lot: given the results from the previous phase (Chapter 6), we
need to define the organization of people, processes and technology in order to run EA in the most effective
way resulting in maximized value for the organization. The EA framework is often used as the starting point
for an EA initiative. In the previous chapter we stressed the important factors to take into account while
selecting a framework. In this chapter we will elaborate on how to make use of the guidance as provided
by the framework, in order to effectively establish the EA capability. Moreover, in this chapter we describe
several aspects and best practices around finding the right configuration for the EA capability.
We kick this off with the people aspect: the EA team and their stakeholders. Then we will dive into the tool
discussion, and describe some requirements around necessary tool support for EA, such as modelling
capabilities, and functions that help to store, maintain and structure architecture content in a repository.
We also describe an approach for the embedding of the EA capability as a project, or rather a program that
builds the capability step-by-step, based on a “think big, but start small” adage. We finish the chapter by
focusing on the role of (external) consultants in support of such a program.
As a side note: also check Chapter 10 for details on capability based planning. We had this technique in
mind while writing this chapter on building the EA capability.

7.2

The role of the EA framework
Frameworks and methods for Enterprise Architecture often contain valuable knowledge and best practices
that can be used for initiating an EA capability in your own organization. But these frameworks are also
often generic in nature, and are designed to cope with the most complex types of organizations (and organizational changes) imaginable. Independent of what choice an organization makes in terms of one or more
EA frameworks, an effort to customize the framework to the organization will always be necessary. A good
overview of frameworks can be found in (van Rijn et al., 2013).
In this book we focus on the standards TOGAF and ArchiMate, described in Chapters 3 and 4 respectively.
TOGAF explicitly describes what activities should be executed in order to get started with Enterprise Architecture, as part of the preliminary phase of the Architecture Development Method (Section 3.3.1). How the
customization should be approached mainly depends on the choices that were made in Phase 1, such as
goals and KPI’s for the Enterprise Architecture capability.
An Architecture framework such as TOGAF provides a complete overview of the elements that should
be part of an EA capability. This includes guidance for the three key dimensions: people, processes, and
technology.
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In the people dimension, this means defining roles and responsibilities that should be included in the organizational model for the EA capability. Typical roles in the architectural domain are enterprise-, and lead
architect. Other roles are in the area of leadership (possibly C-level depending on positioning and role envisioned for Enterprise Architecture), or governance, such as member of the Architecture Board. TOGAF provides a structure for the organization of an EA capability: the Architecture Capability Framework (Section
3.2.6). In this chapter we will describe some details and best practices around establishing an Enterprise
Architecture team. The EA Capability Framework from TOGAF is illustrated in Figure 7.1.

Governance Bodies
Skilled Resource Pool

Project/Portfolio
Governance

Training

Skills

Knowledge

Roles and
Responsibilities

Contract

Business
Operations

Projects/Portfolios

Architecture
Professionals

Enterprise Continuum
Architecture Repository

Figure 7.1 - EA capability framework in TOGAF (The Open Group, 2011)

EA processes to define the steps necessary in order to create, manage, and maintain EA products and
artefacts must be in place. Also the way in which EA interacts with other groups and management disciplines such as corporate governance, risk, and security frameworks should to be clearly defined, and more
importantly socialized and agreed on with key stakeholders in those areas. The Architecture Development
Method describes a complete process model for the EA practice, including linkages with stakeholders and
other management frameworks. Based on organization specifics, steps from the ADM should be selected,
modified, and “activated”.
In terms of technology, software tools and necessary infrastructure should be selected and implemented
as part of the process of developing the EA capability. Tool functionality and requirements are dependent
on the EA deliverables that deem necessary, based on the goals and KPI’s set for the EA practice. Later in
this chapter we will elaborate on selecting and using EA tools.
The TOGAF standard includes a complete overview and structure for Architecture deliverables: The Architecture Content Framework. This is where the link with ArchiMate comes into play: as a modeling language
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that focuses on EA (strategy, business, application, information, technology modeling), ArchiMate can be
used to express the TOGAF deliverables.
Alternatively, a comprehensive set of different modeling techniques and languages could be used to create
the TOGAF deliverables, but when opting for this way of working you should keep in mind that knowledge
around these languages should be acquired and maintained. Moreover, the risk of overlap and incompatibilities between languages can introduce unnecessary confusion.

7.3

Establish the team
Implementing and evolving an enterprise architecture capability in the organization requires a finely tuned
team of people in various roles, with specific characteristics, competences, skills, and qualifications. What
the most effective team for a given situation would be depends on many factors. Sufficient control over
these factors is essential, as (building) an EA capability has a major impact on the organization. These
factors can be “harder”, such as size and structure of the organization, and available resources, but also
on “softer” aspects like culture and political atmosphere. These soft(er) aspects are usually established
through a long tradition and history, and are thus the more tough ones to control / change.
Building a successful team also depends on the approach and vision for enterprise architecture that an
organization pursues. In the previous chapter we described two extreme approaches: top-down and bottom-up (Section 6.2). In a top-down approach, the role of enterprise architecture is more focused on supporting high-level decision making on the strategy level. In a bottom-up approach, enterprise architecture
is positioned much closer to the actual operations. In this approach EA’s role is to realize synergies among
the numerous projects (in-flight, as well as planned) by introducing standards for processes, reference
architectures, and governance. We will zoom in on typical EA team characteristics for both approaches.
7.3.1
The top-down team
The initiative to establish an EA capability that supports the organization in solving the strategic question
“how should we organize ourselves” often comes from executive levels, i.e. the CxO (frequently this is the
CIO, but we see a shift towards the CFO in many organizations). The initiative is often driven by a need or
feeling that the answer to this question is not yet very well understood, can be diverse and/or complex and
the organization needs a multi-perspective, and creative yet structured approach to solve the puzzle. Typical
situations could be mergers and acquisitions, or when an organization feels that more foundational changes
to the business model are necessary in order to thrive or survive.
The role of enterprise architecture in this approach is to provide better insight in the organization and its highlevel constituent parts in terms of people, processes/functions, and technology. Often based on models, EA
supports the definition of the necessary change by providing impacts of suggested changes on the current organization, combines multiple perspectives such as the financial perspective, the risk perspective, the operational perspective, the perspectives from the various areas of the business in terms of location, function, etc.
The role and position of EA in this approach has a number of implications for the members of the team.
Because the scope of EA in this approach is often the whole enterprise, it is important that the team has to
reflect the various areas of business.
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For larger global organizations this means that the regions should be represented. Or for diversified organizations, this means that the various lines of business should be represented. Another important aspect is
that members have a broad overview of the architectural landscape for their individual areas. This is why
we don’t see many domain architects, such as data, application, or business process specialists on EA
teams in this situation. It is not easy to name typical roles in the top-down EA team, but in general we could
state that in the formal reporting hierarchy they are within a few steps from the CxO-sponsor.
7.3.2
The bottom-up team
The role and position of EA in a bottom-up approach contrast heavily with the top-down approach. In a
bottom-up approach, the scope of the change is much more defined in terms of objectives and value. Also it
is more clear what the architecture footprint is, i.e. the parts of the organizations in which EA has an impact
(provides value).
Often, the Architecture Board (see Section 6.5 and Chapter 13) is heavily involved in the definition of the
objectives, and approach for EA, now the execution of the plan will be the responsibility of the EA team. In
this situation the EA team will often detail the approach into a working plan / manifesto, and the implementation process will be governed with this plan as starting point. The EA team will meet frequently with the
Architecture Board to discuss progress.
The EA team typically requires representation from the various functional areas within the scope of its assignment / area of responsibility. Often these areas are data, technology, security, application, etc. Important characteristics for EA team members are seniority and expertise in their area, and also some history in
the organization, which is important to more successfully navigate the political waters.
Although the task at hand seems much more straightforward for the bottom-up team due to the SMART
objectives and tasks, there are still plenty of challenges on the road. Especially the “relationship management” part of the task requires extensive social skills. As mentioned earlier, EA cannot operate in isolation:
strong relationships need to be established and maintained with customers of EA.

7.4

Tooling
In general we could state that Enterprise Architecture is always about knowledge and communication. It
brings together various perspectives, enabling integrated analysis on the current and future state of the architecture of the enterprise. Given the broad scope of EA and the fact that many stakeholders with different
concerns are involved in EA initiatives, documenting an architecture can be a daunting task. The fact that
EA-teams – especially in large organizations – may be distributed over different lines of business (LOB’s),
divisions, and geographical locations doesn’t help either.
A key focus is on obtaining knowledge that greatly enhances decision making, whether on a strategic or
more operational level. This knowledge not only needs to be efficiently managed and maintained, it also
needs to be communicated to the right stakeholder at the right time, and even more importantly: in the right
format. EA has a diverse audience with people having business and technical backgrounds, and each of
the stakeholders should be addressed in a language that is clearly understood.
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This gives us a number of essential requirements for EA tools: rigorous when it comes to the management
and maintenance of knowledge, and flexibility when it comes to the analysis (impact, what-if, etc.), presentation and communication of the knowledge to diverse audiences.
This requires a tool with solid repository capabilities, and flexible modeling and analysis functionality:
•
•
•

•
•

Capability to create manageable partitions of EA knowledge such as models;
Management of versions, including life cycle (draft, approved, etc.), but also versions in time (current state, future state, etc.);
A meta model that possesses just enough formality to model all aspects of the enterprise (business, people, processes, technology) in a coherent and meaningful way, but is on the other hand
flexible enough to customize and tailor to cover capturing organization specific information;
Flexible and ad-hoc modeling and analysis functionality is essential to deal with the various questions and concerns that stakeholders have regarding the EA;
Reporting and communication features capable of slicing and dicing the knowledge in any way,
and little restrictions on the format in which the knowledge can be presented to various audiences;

7.4.1
A single tool or a set of tools for EA?
In the EA tooling business there are many vendors, some of them claiming to offer one-stop-shop EA solutions. Given the diverse functionality that EA needs, and the myriad approaches organizations take on EA
based on their priorities, a one-size-fits-all solution does not often seem the best choice in our experience.
Take for example document management capabilities to support EA governance on the one hand, and
multi-faceted ad-hoc model querying to support complex design decision making on the other hand. Having
both capabilities in a single tool might be possible in theory, but generally speaking a diversified strategy
(a) gives better results, and (b) allows organizations to grow their toolset incrementally – one tool at a time.
TOGAF gives a good overview of what the architecture content is that needs to be created, managed and
maintained in an enterprise architecture environment. The architecture landscape often consists of descriptions using models to express the architecture on various levels: strategic, segment, and capability. Other
model content includes solution architectures in terms of building blocks, and a library with reference models. The models are based on the organization specific meta model. Other types of data in the architecture
repository include architecture requirements, a library of standards, governance data and a description of
the architecture capability itself.
The architecture repository is often a conceptual thing rather than a physical implementation on a single
database. Often, a set of tools are in use in an organization to support various processes and management
of various types of data. The tools are aligned, e.g. based on the structure suggested by TOGAF, so that
together they form a complete solution supporting the EA capability.
7.4.2
A fool with a tool…
In our consulting practice we see organizations looking for off-the-shelve solutions that “do” EA (analyses) for them. A tool should support enterprise architects so that they don’t have to bother about simple,
straightforward activities, and activities with an administrative character. In that way, they can focus on the
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real design challenges that the organization faces: the activities with which EA actually adds value to the
organization.
Talented and intelligent enterprise architects are those who ask the right questions, and who can reduce
complexity with smart models in order to achieve high-value business solutions. Tools should make the life
of these architects easier by being flexible, supportive, and not imposing all kinds of cumbersome activities
for simple tasks. Some EA tools claim to automate the intelligent design work, and that EA automatically
“happens” once installed on the companies’ servers. In practice this is rarely the case. Effective architecture is all about the right architect using the right tool in the right way, or as we sometimes say: a fool with
a tool is a still a fool, making disaster faster.

7.5

Project based implementation

In one of our discussions during a client engagement we came across the following remark by one of the
EA’s in the organization: “EA is about everything the organization is and does”. This remark supports our
experience, and is one of the reasons that many companies struggle to effectively adopt and embed EA in
their organization.
EA touches on many aspects of the organization such as business and IT alignment, strategic portfolio
management, project management, and risk management. Enterprise Architecture is by definition about
cooperation between groups and disciplines, and therefore it is impossible to operate in isolation. Successful embedding of Enterprise Architecture in the organization is typically approached as a project, with
clearly defined goals, metrics, stakeholders, and appropriate governance, accountability, and with assigned
responsibilities in place.
7.5.1
Evolution rather than revolution
We feel that the road to a strong, effective, and mature EA capability should be broken down into manageable pieces. We favor evolution, rather than revolution. Too many times we have seen initiatives fail due to
the sky high (boil the ocean) expectations to be delivered within unrealistic time frames. Implementing EA
is a change initiative that – besides processes, tools and other hard and tangible artifacts – includes many
“soft aspects”. These soft aspects need to be managed as such, involving mainly frequent, clear and honest communication with feedback and iteration.
7.5.2
Where to start?
A project team should be established, and be tasked with drafting high level plans for the implementation
and embedding of the EA capability in the organization. The plans should build on the output of phase 1,
and describe a long-term (say 3-4 year) strategic vision for the EA capability, as well as a plan outlining the
concrete initiatives for the short-term (say the first year).
It is one of the important tasks for the Architecture Board to provide input for the strategic vision for the
architecture function, and then select the right members for the project team (see also Section 7.3). The
team should reflect the various areas and domains of the architecture, and the members should be able to
look at the organization on a higher level, above the individual silos. The project team should interact with
the AB frequently to make sure the efforts of the team stay aligned with the envisioned direction.
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7.5.3
Kicking off the project
Once the team and high level plans are in place, it is time to kick off the project. This is a moment that
is not to be underestimated. A proper kick-start will send a clear message to the organizations: this is an
important initiative, supported by proper sponsors and management attention.
The team will take the high-level plans and preliminary decisions, such as the proposed architecture framework as a starting point, and from there make more detailed plans and start identifying and prioritizing a
number of initiatives. These first initiatives should not be seen as “architecture” projects per se, but rather
pertain to the question: “how do we do architecture”. Or, according to TOGAF9: “where, what, why, who,
and how we do architecture”.
Aspects in this context that need to be determined and confirmed in the first phase are:
•
•
•
•
•

Scope
Stakeholders
Requirements
Relationship between management frameworks
Maturity assessment of required capability

As mentioned before, these aspects should be considered both from a strategic, long-term perspective, as
well as from a short-term perspective. This, together with the general approach for EA chosen determines
priorities and thus the order in which things should be done. For example, detailing and determining interaction of EA with other management frameworks should be done for the project management framework
earlier and in more detail if a bottom-up approach is followed.
The exercise of determining scope and assessing current and desired maturity leads to a roadmap for the
development of the architecture capability. A shared understanding of where the architecture capability is
headed opens up the door for leadership: professionals stepping up to push the EA capability to the next
level.
With the order of activity based on various indicators such as approach chosen, prioritization, organization
culture, sponsorship, etc., this road map guides the EA project team in their day-to-day activities. It is a
task of the AB to make sure that the road map remains accurate and aligned with business strategy. The
roadmap should be evaluated frequently – e.g. each quarter – and changes should be made accordingly.

7.6

Using consultants
In this book we have repeatedly made the claim that enterprise architecture is all about answering the
question: how do we want to organize ourselves? It is a conceptual tool that helps you to get from where
you are, to where you want to be. All of this requires an organization to answer some tough questions: who
are we? Who do we want to be?
As most of us know, looking in the mirror can be really hard. It is tempting to only see the good things (Weinberg & Shay, 1985). Not only that, there’s more that must be taken into account. For example: the principle
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of bounded rationality (Simon, 1982) comes into play when taking into account that we just cannot know
everything and thus outside help may be needed. The same goes for group-think: it is a well-known fact
that in many organizations the desire for harmony overrides the realistic view of a situation leading to a very
slanted perspective of the real world. This typically tends to hamper decision making. Again, consultants
may help by providing a fresh pair of eyes.
7.6.1
New developments in the market
EA is a relatively young (management) discipline, and we see a lot of development in the field still. It sometimes seems that new (versions of) frameworks and approaches are published every week. A new trend,
though, is the publication of case studies, filled with best practices, suggestions for aligning with other
frameworks (data management, risk management, security, strategic management, project management
and so on).
Staying up to speed with development in the field is hard and requires time. In our experience: consultants
are often asked to support the organization’s own architecture team because of their extensive experience
with frameworks and approaches, and therefore have more incentive to stay up to speed.
7.6.2
Level of involvement
Whether you are requesting help from consultants to avoid / break through the limits of bounded rationality
or group think, or because you need specific expertise not available in your organization: stop to think about
the level of involvement that you need.
One thing seems obvious: since architecture touches upon the essence of your organization it makes
sense to avoid a situation where consultants are responsible and accountable for your architecture, unless
you really know what you’re doing.
In general, consultants should do what their name says: consult. Give advice. Train. Tutor. Coach. Ultimately, the organization hiring the consultant should remain in charge of their own destiny, after all!

62

8. Phase 3 - Make the architecture capability work

8 Phase 3 – Make the architecture capability work
..and keep the process running. That is what this phase is about. In the previous phases the organization
has been working on setting the stage for working under Enterprise Architecture. The process of building the EA capability is governed by the long and short term goals that were defined at the outset of the
initiative. An approach was agreed upon (top-down, or bottom-up?), and a team of Architects started to
effectively set up the EA capability, by selecting and customizing the right frameworks and tools. These
are examples of the tangible and visible aspects of the EA capability, but the “softer” aspects are equally
important. In order to be successful, the EA capability has to step up and show leadership to gain the credibility and acceptance from the key stakeholders in those parts of the organization that EA intends to have
an impact on.

8.1

Introduction
In this phase, the EA capability will be put to the test, and the key goal is to prove that the envisioned impact
on the business can be actually realized. This proof is much stronger when it can be based on numbers.
This involves defining the right performance indicators (or KPI’s). What those KPI’s exactly are might well
be “the holy grail” of the EA discipline.
We feel this depends on many things, and especially on the choices that were made earlier on in the
process. KPI’s should at least be tightly aligned with the goals and approach as agreed upon at the very
beginning of the initiative. A popular saying is that EA ensures that the delivery of change is done in a better,
cheaper, and faster way. While this sounds very ambitious and high-level, it does dictate that performance
indicators should say something about quality, costs, and time frames of initiatives. This is independent
from the actual scope of the initiative, but the limits of performance indicators can vary greatly. As we have
described before, the scope of an EA initiative might be at the level of a single change program for a business unit, or at the level of redefining a strategy for a global organization.
In this chapter we zoom in on some of the best practices that pertain to the third phase of building the EA
capability: Making the Architecture Capability work, and keep the process running. The first topic addresses
one of the important “soft” aspects. While the selection, customization, configuration, and deployment of
frameworks and tools might require a lot of focus and time, if nobody knows how they are supposed to work
with these things, the effort will turn into a waist. Involving stakeholders, and communicating with them may
seem obvious, but it will definitely not be the first (nor the last) time an organization “forgets” this aspect.
This is why we suggest to organize involvement of stakeholders in a structured way. What “involvement”
exactly entails depends on the envisioned role of the stakeholder, and we will elaborate on it in the next
section.
In order to test the effectiveness of using EA in the organization, it needs to be applied in, preferably reallife, situation. A pilot-project needs to be identified in order to apply EA and also compare against comparable initiatives in order to assess, or even somehow quantify, the added value of the EA capability.
As mentioned earlier, setting up an EA capability is evolution, rather than revolution. The capability will grow
in maturity in multiple iterations. After testing and applying the initial framework, learning experience to-
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gether with possibly changed circumstances are input for the next step in the evolution of the EA capability.
The approach to EA described so far has proven to offer a simple yet solid, and manageable structure.
But we also see more agile approaches being applied. These can be equally successful, unless the organization has a good understanding of the characteristics, requirements and constraints that need to be
considered.

8.2

Training and communication
During the development phase, a rather limited number of architects and key stakeholders has been working in depth on Enterprise Architecture and how to deploy it in the own business, possibly in cooperation
with subject matter experts such as consultants. A considerable amount of knowledge and expertise has
been built in just a small time frame. For EA to work smoothly, everyone involved should know what is going
on, and more importantly, what the concrete impact is on their own role. Since the EA capability is embedded in the organization, and is linked to many other management frameworks, many roles will be impacted
at least to some extent.
How to communicate to stakeholders depends on their level of involvement. Some stakeholders need to
know what is going on, and need to be satisfied by that. The TOGAF standard includes a complete section
on the management of stakeholders, as part of its Architecture Development Method (ADM) guidelines and
techniques. A stakeholder map is used to document stakeholders and their level of involvement in a structured way, and a communications plan can be set up in order to manage communication in a consistent
and timely manner.
8.2.1
Communications plan
A communications plan sounds as a formal and managed method of making sure that everybody involved
knows what he or she should know. This method does not necessarily have to be very formal, but we have
found in practice that having at least a structure available to manage the communications process has
a positive effect on EA success. Without going into all the details of what a communications plan should
entail, some good best practices are definitely worth sharing (and for the details we refer to the TOGAF
standard, which also includes a template).
Not everybody is involved in EA on a day-to-day basis, so mechanisms need to be in place to keep stakeholders up-to-date. A communications plan categorizes stakeholders, and identifies what information needs
exist, as well as the best way to get that information to them. This includes both content and frequency.
Part of the plan will result in setting up a number of formal meetings (weekly or bi-weekly) with different
sets of stakeholders (e.g. sponsor of the initiative, directors and managers of directly impacted groups, core
architecture team meeting, etc.). These meetings should be set up and executed carefully, including formal
invites, keeping track and publication of meeting minutes.
But also other types of events should be part of the communications plan, especially to inform larger groups
of stakeholders. These events include town-hall meetings, lunch-presentations (e.g. for executive roles
in indirectly impacted groups, whose time is often limited). Also, a regular newsletter (e.g. bi-weekly, or
monthly) is an excellent vehicle to communicate progress as well as successes achieved, planned activities etc. Last but not least, as mentioned before, having some structure available to organize communica-
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tion is very helpful, but in practice it seems that in addition to all the planned communication efforts, still
many ad-hoc “communication opportunities” come up and will turn out to be important, e.g. that occasional
encounter at the coffee corner.
8.2.2
Training
For the group of stakeholders with a direct impact on their role, more intensive ways of getting them up to
speed are necessary, for example using formal training. With a direct impact, we mean that there is some
level of change in how employees in these roles execute their day-to-day work.
Also within the group of stakeholders that need education and training, we distinguish several levels. Not
everybody has to go through TOGAF certification training. In this section we describe several types of
training that differ in terms of intensity, aligned with the needs for various impacted stakeholders. We start
by revisiting the Architecture Capability Framework (ACF) which was introduced in Section 7.2. The ACF
provides excellent guidance on required skills and knowledge for architecture roles.
8.2.3
The Architecture Capability Framework
Figure 7.1 gives an overview of the Architecture Capability Framework from the TOGAF standard (see also
Section 3.2.6)): the “Skilled Resource Pool” describes typical roles of the architecture functions, and also
provides guidance for the necessary level of skills and knowledge for these roles. The framework also describes best practices for embedding the architecture capability in the organization, as well as for executing
architecture governance, by visualizing the relationship between architecture roles, and other groups such
as the project management framework, business operations, and governance bodies.
The ACF is a good starting point for the assessment of the necessary skills for different types of architectural roles. Training is an essential part of the Capability Framework, as it is the main vehicle to acquire the
skills, as well as the knowledge that employees need to have in order to be successful in a specific role.
The Enterprise Architecture Skills Framework is part of the ACF and describes typical roles in an Enterprise
Architecture practice, as well as provides a list of the expected skills for each role. Moreover, the Skills
Framework defines the level of depth for each of the skills. Examples of roles are of course Enterprise
Architect, but also Domain Architect, Architecture Board member, Program/Project Manager, etc. Skills are
categorized as well, and pertain to both business as well as IT skills, but also legal skills and generic skills
like leadership, team-working, inter-personal skills etc.
There are several ways and types of training available to organizations, e.g. internal training, or external
training, and also on varying levels of formality such training that do or do not include certification. We will
briefly describe types of training and some best practices around training based on our experience.
8.2.4
Formal training
Organizations that want to build an enterprise architecture capability often acknowledge the fact that there
are gaps in the available skills and knowledge, and that training is required in order to fill those gaps. These
gaps can pertain to knowledge about how to do Enterprise Architecture, as well as to how to do Enterprise
Architecture in the right way. An example of knowledge in the first category is around EA frameworks such
as TOGAF, and an example of knowledge in the second category is around EA modelling, for example using ArchiMate.
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An organization will typically start organizing formal training sessions, in cooperation with an external training provider. Two questions often come up: who should we involve in this training class, and should we also
certify our people?
The answers are not always straightforward, and depend heavily on the ambitions of the organization. A
good practice is to make sure that formal training is part of the bigger plan around how to build the Enterprise Architecture Capability and avoid a big bang, “boil-the-ocean” approach. In Section 7.3 we described
best practices on building the EA team, that is responsible for initiating and building the EA capability.
Knowledge on EA frameworks, and skills that are necessary to apply that knowledge in the own organization can be well acquired during formal training. Especially for the skills part, it is essential to work with a
training provider working with trainers who not just train, but who also are practicing architects bringing their
knowledge as well as their skills to the class room.
So rather than including everybody who will eventually play a role in the Enterprise Architecture Capability (e.g. all architects, including enterprise as well as domain architects, solution architects, infrastructure
architects, etc.), it is a good practice to carefully select staff that will be part of the initial EA team.
The timing of the training is rather early on in the process, as the knowledge is essential for the team to
determine the best way of working, for example by customizing an EA framework for the own organization
as described in Chapter 6. Formal training classes that pertain to how to do Enterprise Architecture in the
right way typically will take place later on in the process, as soon as the EA capability is established, roles
are defined and EA standards are in place. At that time, it is clearer who needs to do what, using e.g. modelling standards such as ArchiMate, and it becomes easier to identify knowledge gaps, and who should be
trained in order to fill those gaps.
The question remains whether or not to acquire certification. We think, a certificate is definitely not a prerequisite for staff to be successful in their role. But on the other hand, certification often comes with some sort
of test or examination, requiring the individual seeking certification to do an extra effort to study the material
enhancing the level of knowledge. Also, it may help staff to gain more credibility.
8.2.5
Customized training
Formal training classes, especially with a certification give complete, in-depth coverage of a specific subject
or standard, e.g. TOGAF, or ArchiMate. These standards are generic, and designed to cope with organizations, of all sorts and sizes, and moreover to deal with the highest level of complexity possible. As we already described in the previous chapters, in order to adopt EA standards, a customization or tailoring effort
is necessary. This results in an organization specific framework for doing EA. Many roles that are defined
in the organization specific framework, do not need all knowledge that is included in the standard, but only
those portions specific to their roles, and moreover, in the way the organization interpreted these portions.
Customized training focuses on knowledge and skills particular to a specific role. Customization not only
entails picking the particular topics, for example process modelling, portfolio planning or architecture governance. It also involves the translation of how methods and techniques are translated into organization
specific best practices.
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This type of training is suitable for architecture roles that do not have a direct involvement in the process
of setting up the EA practice, but have key positions for a smooth operation of the EA practice. Often we
see that architects in a leading role, e.g. lead domain architects and enterprise architects, take the formal
EA standards training, often some time before starting the actual EA initiative. Later in the process (i.e. as
part of the “Making the Architecture Capability Work” phase), all other team members, and stakeholders
will receive customized training, tailored to their specific needs, in order to get them up to speed as fast as
possible.
Customized training could be delivered both by internal staff, or external training consultants. The right
choice here depends on many factors, including size, federation, level of formality, and culture of the organization. The need for certification is also an issue for customized training. Again, the certification itself is
not a prerequisite for success, however it can be a good practice to test and prove the skills and knowledge
of responsible staff. For some roles, it is well imaginable to certify certain skills, at least at a practitioner
level. One of the arguments might be consistency. In the same way that many organizations require their
project managers to have a PMP or Prince2 certification, Enterprise Architects could be required to have
an ArchiMate Foundation certificate.

8.3

Pilot project
In the previous phases the EA capability was defined, structuring people, processes and technology in
order to provide the organization with a tool that enhances the quality of business change initiatives. This
sounds abstract, and that is because EA has a fundamental role, rather than a role with a clear, fixed, direct
impact. Consider for example processes that are part of an HR capability, like hiring and training staff. Any
organization needs these capabilities and they are directly addressed by the HR processes mentioned. Enterprise Architecture processes ensure that the organization gains a better insight in its complexities, and is
a tool for the organization to cope with this complexity during organizational change. The actual change is
implemented by executing one or more projects/programs, or, depending on the scope of the change, one
or more portfolios of projects/programs.
The benefit, or value, of EA can thus only be assessed indirectly. Simply said, having an effective EA capability in place should result in a series of change projects that perform better. This means that the project
results align with the intended business goals, that the implemented solutions show a better fit within the
existing solutions landscape, making the whole more agile rather than complex, in order to better cope with
future change. “Better” can include many other, more straightforward qualities such as lower cost, on-time
delivery, etc.
In order to assess the quality, and added value of the Enterprise Architecture Capability, a project or program should be selected which will be approached in the envisioned and designed “under enterprise architecture” way. Preferably, some key project performance metrics should be compared against projects with
similar size and scope that were executed in the past.
Of course, as is the case with many other aspects and approaches in the area of EA, determining the right
performance metrics is not a straightforward task. There is no single list that has just the “right” metrics, as
there is a strong dependency on factors including scope, intention, size of the organization, level of involve-
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ment of stakeholders and many more. Also, since EA has an indirect impact on results, the whole chain
needs to be considered for performance measurement, including quality and maturity of processes and
management frameworks that determine business strategy, manage enterprise portfolio’s, execute change
programs and projects, and are responsible for day-to-day operations.
A good starting point for the subject of selecting indicators for performance measurement is the work of
(Slot, 2010). In his research he assessed 49 change projects that were executed in various organizations.
The goal was to find out which variables that lead to project success are positively impacted if the project
is executed “under architecture”. Project variables are described as characteristics of a project that can be
assessed or measured before or during the life cycle of a project. Examples are quality of requirements,
quality of the overarching (enterprise) architecture, etc. Project success is also defined as a list of standard
outcomes that can be measured once the project has finished.
An example here is the match between requirements and delivered functionality. Interesting outcomes of
this study are that projects performed under architecture demonstrate a 19% decrease in project budget
overrun, as well as a 40% decrease in project time overrun. Other results are an increased technical fit of
project results, as well as an increased customer satisfaction rate. When selecting the actual project for the
pilot run of the newly developed EA framework, there are a number of factors to consider. In the first place
the choice between a single project, or rather a program with multiple projects. The latter seems has some
preference since a significant role of EA is to determine priority and value of change initiatives, in order
to analyze the optimal scenario for implementing an envisioned architecture. This includes often multiple
steps, hence multiple projects.
Another factor is timing and duration of the project. The program or project should be in an early phase, in
order for EA to show its value from the early phase on, for example by advising on opportunities for reuse
of functionality or the implementation of enterprise standards. Another factor is stakeholder involvement in
the project. From an internal perspective, the program or project should have enough visibility for higher
management, from an external perspective the amount of outsourced tasks within the program or project
should be somewhat limited, as it could be complicated to enforce cooperation of vendors in contracts.
The results of the pilot program or project should be available within reasonable time. For smaller organizations about 2-3 months would be ideal (the maximum half a year), while for larger organizations 4-6 months
would be ideal (the maximum being about a year). A last factor to consider is “architectural diversity”. The
program or project should have a balanced impact on business, application, as well as technology architecture. Outliers are for example a process redesign of non-automated business processes, or a server
park replacement.

8.4

Planning the next iteration

The potential impact of EA is the entire company, or the extended enterprise including partners in the supply chain. It is difficult, or we could even say impossible to try and change everything in just one go.
Management and scientific literature acknowledge this notion. For example, Gartner states that EA is not
about one-shot change (Lapkin et al., 2008) and (Ross, et al., 2006) show that EA-enabled change is
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implemented one project at a time. Our experience is consistent with this: a think-big-but-start-small approach to building and embedding an EA capability is of the essence. Successful initiatives will result in
business demand for more sophisticated EA products.
The maturity of the EA capability has to grow along with this demand for EA products. EA products, and
more importantly the effective use of those products in decision making throughout the organization determine the actual value of EA. Therefore, the EA practice should be firmly embedded in change processes.
There are various scenarios that can be followed when establishing the focus for the various iterations. The
two main dimensions are breadth and depth, and this can be applied to the scope of the organization, or the
scope of the architectural organization, or both. For the organization this means that for a first iteration one
Line of Business (LoB) should be considered, and then rolling out the architecture practice to other LoB’s.
For the architectural organization this would mean that in a first iteration a business architecture function
is developed, and in subsequent iterations other domains are added to the architecture function. TOGAF
provides guidance in this area in a chapter on Architecture Partitioning, as depicted in the Figure 8.1.
An example from our consulting experience illustrates the use of Architecture Partitioning. In this case, we
helped an organization build an enterprise architecture practice based on TOGAF. A phased approach was
followed in which the various architecture domains were integrated first, and then additional functions of the
EA practice were added, one at a time. The development of these functions was done typically in about 2-3
month time periods, after which a pilot was conducted. After that, the next iteration was planned. Input for
the next iteration not only came from the learning experiences and feedback of the first iteration, but also
from the reassessment of business priorities after each iteration.
In this way, the EA capability was developed gradually by adding about 3-4 new functions every 2 years.
Figure 8.2 shows a summary of the development of the first three functions, as well as their individual focus
areas. The figure shows both the breadth and depth dimension, as well as guidance for teams within the
architecture practice that focus on a part of the Enterprise Architecture. TOGAF also describes how the
various parts are linked to each other, so that the integrity of the entire architecture is maintained.

Iteration1: initiate the EA
Practice

Iteration 2: Improve EA
Standards Mgmt.

Iteration 3: Improve EA
Governance process

Main activities:
- Rationalize EA
frameworks and
standards
- Training
- Tailor TOGAF®
- Integrate with other
management frameworks
- Define deliverables and
set up templates
- Test the EA framework

Main activities:
- Consolidate EA
standards
- Build an integrated
body of EA standards
- Build EA standards
process model
- Integrate with EA
engagement model

Main activities:
- Redesign architecture
governance process
leveraging results from
previous iterations
- From reactive to
proactive: from checklist
to project-startarchitecture

Figure 8.2 - Development focus of iterations

69

The Practice of Enterprise Architecture

Teams Conducting Architecture
Subject
Matter

Corporate EA Capability

Time Period
Team

Level of Detail

Enterprise

Segment EA Capability

Project Team

Team
Team
Segment

Project Team

Segment
Portfolio Team

Capability

Capability

Capability
Project Team

©The Open Group

Figure 8.1 - Architecture partitioning. Taken from (The Open Group, 2011)
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8.5 Agile Architecture
In the last paragraph of this chapter we would like to point out that there are still many different approaches
and philosophies on how to “do” Enterprise Architecture.
We have used many examples from the TOGAF standard throughout this book, and we focused on how
the ADM offers a complete process for the implementation of Enterprise Architecture from strategy to
implementation. It may seem that the TOGAF ADM implies a strict order for the execution of the various
steps in that process.
Following this linear interpretation of the ADM, the Enterprise Architecture is defined, created and implemented in a highly structured, waterfall type approach: First, the EA practice is set up, an EA project is
started by drafting a vision, a baseline architecture is determined, and then a target architecture. Gaps are
identified and programs and projects are identified, prioritized, planned, and executed. During and after
execution, governance processes make sure everything goes well, and according to the plan.
While this sounds like an ideal approach, it is also too good to be true. In the real world, the dynamics of
the business do not allow for theoretic exercises and (time) investments in activities that lack a clear business benefit. We have seen organizations endeavoring to model the complete baseline architecture of the
enterprise, only to find out that this really takes a lot longer than expected, and even worse, once finally
done it will be very quickly outdated. If these steps are without any context of specific change initiative
(project, program, strategic objective), it is very hard to determine what should be taken into account, and
what should be left out, and what level of detail should be used to describe the enterprise.
In this section we discuss approaches for applying the TOGAF ADM in a practical way with a focus on
agility and early delivery of results. We first look into guidance on this topic that is included in the TOGAF
standard itself, and then we will introduce the concept of Agile Architecture.

8.5.1
Applying iteration within an ADM cycle
The “circular waterfall” representation of the ADM might suggest that the process should be executed in a
very strict order, and a new cycle starts once the cycle is completed. Earlier in this chapter we described
how this works, by using multiple iterations in order to build an EA practice. These iterations refer to completing an ADM round, and then start a new round in order to improve and enhance the results of the first
round.
However, iteration can also be applied within the execution of a single ADM cycle. It is uncommon that
EA initiatives follow the strict order of the ADM, and many activities that are part of the various steps are
executed in parallel. Also, once a step, say the Business Architecture (phase B) is initially completed, the
phase might need to be revisited based on the results of a later step, say the Technology Architecture
(phase D). TOGAF acknowledges this idea of iteration within the execution of an ADM, and it discusses a
number of often used, best practice iteration styles (The Open Group, 2011, Chapter 19), as depicted in
the figure below.
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Figure 8.3 - Applying iteration to the ADM (taken from: (The Open Group, 2011))
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Without going into all the details of these iteration styles, an interesting one we would like to mention here
is the “Architecture Capability Iteration”. This supports the initiation of the Enterprise Architecture practice,
in the context of a specific EA initiative. It is a parallel execution of the Preliminary Phase, and Phase A (Architecture Vision). Using this approach, the architecture practice is set up so that it provides enough organization of the EA practice (in terms of people, processes, and technology) for the scope of an EA initiative
(e.g. a merger between two companies, or the convergence of multiple core systems to a single platform).
The idea of this iteration type addresses a very frequently asked question: “What is the business case for
the investment in getting an EA group up and running?” This questions is definitely a valid one, but also
hard to answer because it is difficult to exactly quantify the potential value of an EA practice. The “Architecture Capability Iteration” helps to focus this question somehow. Based on the scope and the characteristics
of an upcoming EA initiative, it becomes easier to size the EA efforts and pinpoint specific EA interventions
from which the EA initiative might benefit.
There is also a caution for this approach that we should mention here: one could argue that the value of
Enterprise Architecture increases over time. This is a direct consequence of the fact that during the execution of every EA initiative more (reusable) knowledge becomes available. This knowledge can be reused
in subsequent initiatives. Think of this for example in the context of an Enterprise Architecture Repository.
As mentioned before, it is not feasible to populate the Architecture Repository with all the knowledge that
is out there, before using it for the benefit of the organization (i.e. starting to capture the complete baseline
architecture of the enterprise without the context of some change initiative, is not a recommendable effort).
The Architecture Repository becomes populated with architectures, building blocks, reference models,
standards etc. as they become relevant in certain situations. In other words, the value of Enterprise Architecture for the first few initiatives might be somewhat lower. This expectation should be carefully managed,
when an organization chooses to follow this approach.
8.5.2
Agile Architecture
Agile development has gained much attention over the last years. Agile methodologies such as Extreme
Programming (Beck, 1999) and Scrum (Schwaber and Beedle, 2002) gain popularity, and many of its followers are familiar with the Agile Manifesto (Beck et al., 2001):
We are uncovering better ways of developing software by doing it and helping others to
do it. Through this work we have come to value:
•
Individuals and interactions over processes and tools;
•
Working software over comprehensive documentation;
•
Customer collaboration over contract negotiation;
•
Responding to change over following a plan;
That is, while there is value in the items on the right, we value the items on the left more.
How does EA fit in this picture? Agile Architecture is about providing “just enough architecture”, just in time.
Many people though, will consider Agile and Architecture as two words (or, worlds?) that do not go very well
together. Or in the words of (Lankhorst et al., 2012): “Many proponents of agile methods are opposed to the
use of architecture, categorically classifying it as “Big Design Up Front” (BDUF)”.
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Important here is to consider the role of enterprise architecture, and its relationship with agile development
methods. This is important because it defines what the meaning of agile actually is in either of the two
contexts. Indeed EA and agile are development methods complementary to each other, but an important
difference is the scope between the two.
Agile methods, such as Extreme Programming and Scrum are often applied in the development processes
of systems or solutions, with as boundaries the provided system functionality, supported processes, and
required technology to realize that functionality. In those methodologies, an important premise is that upfront, it is almost impossible to expect from stakeholders (e.g. Product Owners in the Scrum methodology)
that they exactly know all the involved requirements for the system. Only when confronted with possible
solution alternatives, a stakeholder can indicate to what extent the proposed solution(s) will solve his/her
(business) problem, and what should be added or left out going forward. Agile development methodologies
better address this notion through the introduction of relative short development cycles (or sprints) and
thus more feedback loops. After each sprint, the actual target can be reassessed in cooperation with the
relevant stakeholders. This approach has much potential to improve the quality of the end result, especially
in terms of “customer satisfaction”.
Enterprise Architecture takes a more long-term perspective on the term agile. It aims to make the enterprise
as a whole more agile. EA tries to achieve this by making sure that each decision, and each trade-off that is
made during every piece of work that changes the organization contributes to transforming the enterprise
to a state in which it is both stable and flexible. Concrete interventions and EA products that realize this are
for example the definition of standards, principles, building blocks, etc. In other words, a good enterprise
architecture supports the agile development of the enterprise.
Lankhorst (2012) mention three important roles of enterprise in order to foster agility:
1.
2.
3.

EA gives designers and developers the insight into a system and its environment they need for
making changes;
EA provides a way of designing organization-level agility, for example by employing principles,
standards, building blocks and infrastructure that speeds up the development;
EA helps in focusing design effort on those points of variability or uncertainty that are important
from a business perspective

8.5.3
Integrating Agile Development and Agile Architecture
The main point in the previous paragraph is that Enterprise Architecture enables Agile Development. But
does that mean that the EA should completely be finished before development can start? We don’t think so.
The Enterprise Architecture continuously evolves, and changes as a result of dynamics in the environment
of the company. This aligns very well with the characteristics of Agile Development and thus an integration
of EA with Agile Development methodologies is very well possible. In such a situation, relevant EA knowledge (standards, building blocks to be reused, or developed) are determined upfront, in a “just enough”
fashion. For example, instead of providing a baseline for the complete scope of the eventual solution, this
could just be done for the initial couple of sprints. Architecture governance makes sure that after each sprint
the development project is reassessed in terms of architecture alignment, architecture interventions, as
well as business priorities, and ongoing fit for purpose of the solution.
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9 Introduction
So far we have introduced a theory of enterprise architecture (Part I) and described best practices for getting started with EA (Part II). We have tried to show that EA is, if anything is, mostly a practical discipline
which benefits from a high degree of rigor. In part III we will dive into a set of best practices that we have
developed in 20+ projects over the last 5 years. These are aimed not so much at starting with EA, but on
“doing EA” in general. In most of the upcoming chapters we will combine a short overview of the relevant
theory with practical tips and examples.
The first topic we will cover in Chapter 10 is a technique called capability based planning (CBP). The
strength of CBP lies in the fact that it presents the user with a rigorous framework for planning large-scale
changes in the enterprise, combined with a simple visualization of the proposed capability increment for
various stakeholders. A lot has been said and written about this technique, also in the TOGAF standard
(The Open Group, 2011). To this date, no formal ArchiMate extension exists just yet. We will present (a) a
high level overview of the technique, (b) show how it is used in the context of TOGAF’s ADM, and (c) give
an outline of how we feel that CBP should be supported by ArchiMate.
From planning, we then dive into execution. A typical way of thinking about EA is “top-down” (Chapter 2) in
the sense that we start with capturing the (essence of the) strategic direction of the organization, develop
an architecture to support that strategic direction, and then implement the architecture. In Chapters 11 and
12 we will discuss these topics. First we’ll cover the link between strategy and architecture, based on the
business model canvas. The field of strategic management is extensive, so we will only present the highlights and illustrate our line of thinking with a practical example.
Once we have a clear grasp on supporting strategy with EA, we’ll zoom in on supporting the architecture
with business process management (BPM), business rule management (BRM) and data management
(DM) techniques. As with the topic of strategy, we will only cover the highlights of the relevant theory.
The last topic (Chapter 13) that we will cover pertains to governance and the use of principles and standards. This is a topic that is often associated with risk management, but we opt for a different approach
here. Starting with a brief discussion on principles we will quickly move on to discuss a framework for
managing architecture standards that we co-developed with several of our clients, and link it to the topic of
governance itself.
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10 Capability Based Planning (CBP)
In previous chapters we have described a large number of standards, methods and best practices that
Enterprise Architects can use to be more effective and create an impact for the entire organization. In this
chapter we revisit that discussion and zoom in on Capability Based Planning, linking it to TOGAF’s ADM
(Section 3.3)

10.1 Introduction
The success of an Enterprise Architect is dependent on many factors, ranging from tools, practices, and
personal traits and skills of the individual architect. These factors include among many others the level of
maturity of the Enterprise Architecture practice as well as the relative position of the EA with respect to
other groups and frameworks within the organization, but also the political structure and atmosphere play
important roles.
In general we could state that Enterprise Architects are more successful when they are able to relate the
output of their hard work to business outcomes. EA is for a great deal about finding the optimal configuration of people, processes and technology, but even the most brilliant architecture won’t make it if not sold
to the right stakeholder(s).
That is exactly the problem area in which the technique of Business Capabilities (and Business Capability
Models) can be very useful and valuable (Neaga et al., 2009 ; Lichtenthaler & Lichtenthaler, 2009 ; The
Open Group, 2011). Instead of focusing on the details of the people, processes, and the technology that
make up the enterprise, Business Capabilities focus on what a business actually does (or should do). Business Capability Models describe the enterprise as a set of “pieces of functionality” or “functional building
blocks” that need to be in place in order to fulfill the companies’ mission. Typically a ‘holistic’ view is used
here, considering these business capabilities from various dimensions at a high level of abstraction: there
is a focus on the things we do, rather than how we’ve organized them. In that sense, capabilities are considered to be a layer of abstraction between strategy and architecture (see Chapters 2 and 11).
Business Capabilities can be defined on different detail levels. On a high-level examples could be product
marketing, or Research & Development. On a more detailed level, examples in the context of a bank might
be funds transfer, or online account management. Business Capabilities are described and named using
natural language, and should be easy to understand / recognized. This makes stakeholder communication
easier.
Many business stakeholders will easily understand why and when a certain capability is required. An investment decision in order to introduce a new, or improve an existing capability makes sense to business
stakeholders, as they have a clear idea about the role and importance of that capability. The business
capability ensures that the focus of the discussion is on the business outcome, rather than on the specifics
and details of the underlying technology.
By connecting (mapping) objects in the EA landscape to business capabilities, Enterprise Architects have a
way of defining the value of these objects relative to business outcomes. This also implies that a Business
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Capability is made up, or supported by a number of assets such as systems, departments, servers, etc. A
capability view of the enterprise is typically accompanied with a resource-based view (Bharadwaj, 2000 ;
Makadok 2001).
In other words, a Business Capability is a composite concept. Capability Based Planning is a business
planning technique that uses the Business Capabilities as a starting point. In order to develop (or change)
the enterprise, the individual Business Capabilities need to be developed. The maturity and performance of
an individual Business Capability is determined by the underlying assets that support the capability. By introducing new assets, or improving the existing ones, the Business Capability gradually matures over time.
Business Capability Models can also be used to effectively analyze the performance of the organization,
by assessing the current performance of the individual Business Capabilities (in terms of the different capability dimensions) and comparing it against past / desired levels of performance. Based on the strategy,
mission and vision of the company requirements for capabilities can be determined, including requirements
pertaining to performance and maturity of those capabilities. This assessment can result in the identification
of missing or underperforming capabilities.
In this chapter we will explore the use of Business Capabilities Models, as well as describe some best
practices for the application of Business Capability Planning. First, we explore what a Business Capability,
Business Capability Modeling, and Business Capability Planning really is, and subsequently show how it
relates to other methods to model the enterprise as described throughout this book. We refer mainly to
TOGAF and ArchiMate

10.2 Business Capability, -Modeling, -Planning?
One of the main goals of Enterprise Architecture is to link the business strategy to the operating model of
the organization (e.g. (Ross et al., 2006)). The operating model in this context is the structured organization of the people, processes and technology within the scope of the enterprise (note: an enterprise could
refer to a single department, or to a business unit, or even to a complete supply chain spanning multiple
businesses).
In this way the operating model increasingly becomes optimized for the intended strategy. By having the
link between the strategy of the business and operating model in place, the organization has a way to determine the current “fit” of that operating model, a desired fit, as well as the gap between the two.
This may sound straightforward, but often proves to be a real challenge. The difficulty is that business strategies and operating models are expressed in completely different languages. For example, a company’s
strategy is often expressed in terms of results or outcomes of certain actions, for example “increase revenue for product x”, or “improve the market share for product y”, whereas an Enterprise Architecture shows
the processes, products, services, as well as the supporting applications and technology components.
Moreover, business strategy is often the playing field of a complete different group of people than those
concerned with running the operating model.
The organization needs a way to connect both worlds in a way that provides a meaningful structure for the
organization, as well as supports communication to and collaboration among all stakeholders involved in
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organizational change. Also, the approach should ensure that this organizational change is actually driven
by the business outcomes as described in the strategy, not only at the start but also throughout the planning
and implementation of the change initiative.
A model based approach to achieve this link between strategy and operating model is Business Capability
Modeling. A Business Capability defines what an organization needs to be able to do, in order to successfully achieve the results that are defined as part of the corporate strategy. It is defined in business terminology, and properties of business capabilities tie into business objectives. These properties include for
example performance metrics, costs per use, or provided service level.

Business Capability
WHAT
- Commitments
- Metrics
- Interfaces

Business model

HOW
- People
- Processes
- Technology

Operang model

Figure 10.1 - Business capabilities: what and how

By describing a Business Capability in this way, it abstracts from how it is actually achieved. The how would
be described in terms of processes, services, applications, networks, etc. The figure below shows that what
and how are linked in the concept of a Business Capability.
A Business Capability Model is a map of the Enterprise that visualizes the Capabilities of a Business in
some state, for example current Capabilities and their current maturity level, or required Capabilities in a
future state of the enterprise, including required maturity of those Capabilities. With respect to other types
of models commonly used in the realm of Enterprise Architecture, a Business Capability Model adds a level
of abstraction that is business focused, and describes the enterprise in terms of business outcomes. The
Business Capability Model sets the requirements for the operating model. The architecture for the operating model can be expressed using Enterprise Architecture modeling techniques, for example ArchiMate.
The Enterprise Architecture in turn defines the requirements for solution level architecture and design, for
assets that are to be deployed as part of the day-to-day operation of the business. Figure 10.2 shows the
different abstraction layers of enterprise models, and how they are related.
The TOGAF standard leverages the concept of Business Capabilities, and describes the technique of Business Capability Planning in order to achieve organizational change in a structured, but highly businessfocused fashion.
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Capability model

Architecture model

Solution model

Figure 10.2 - Positioning capabilities in the modeling stack

10.3 Definition

The Capability concept actually has two deﬁnitions in TOGAF. In (The Open Group, 2011 - Section 3) it is
deﬁned as:
An ability that an organization, person, or system possesses. Capabilities are typically expressed in general and high-level terms and typically require a combination of
organization, people, processes, and technology to achieve. For example, marketing,
customer contact, or outbound telemarketing
In (The Open Group, 2012 - Section 34) it is also deﬁned as:
A business-focused outcome that is delivered by the completion of one or more work
packages. Using a capability-based planning approach, change activities can be sequenced and grouped in order to provide continuous and incremental business value
An important aspect of capabilities is the fact that they can be considered from different angles / may have
different ‘dimensions’. For example, TOGAF lists a people dimension, process dimension, and material
dimensions for a given capability. This aligns with the notion that a Business Capability is a composite
object. A Business Capability is usually supported by multiple objects or assets that are part of the people,
process, and technology domains, in TOGAF represented by dimensions.
The dimensions of a Business Capability play an important role for the assessment of its maturity, by measuring the performance of the individual dimensions. For each of the dimensions performance indicators
can be defined, preferably in a SMART way: Specific, Measurable, Actionable, Realistic, and Time Bound.
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For example, the maturity for the process dimension of a certain Capability can be assessed using indicators “straight through degree” and “first time right”, both measured as percentages of the total number of
process instances. By contrast, the people dimension may be assessed in terms of “sufficient capacity in
FTE” or “training level”.

10.4 Capability Based Planning
The idea of Capability Based Planning (CBP) is that the Business Capabilities may be at a certain ‘level’ (or
have a certain maturity) at some point in time. The maturity of a Business Capability can be assessed by
measuring individual dimensions using meaningful indicators, as described above. The Architecture Development Method (See Chapter 3). can be used to develop the maturity of a Business Capability.
This development is approached “step by step”, where each step results in an increment. Each implemented increment brings one or more dimensions of a capability to a higher-level, and in that way, increasing
the maturity of the Business Capability. Or, putting it differently: the main idea of Capability Based Planning
is to link the current level of capability to a desired (future) level of capability and plan an architecture cycle
that attempts to bridge this capability gap.

Capability Increment 3

© The Open Group

Capability Increment 2
Capability
Dimension 1

Capability Increment 1
Capability Increment 0

Capability
Dimension n

Capability
Dimension 2

Capability
Points
Capability
Dimension 4

Capability
Dimension 3

Figure 10.3 - Capabilities & Dimensions. Taken from (The Open Group, 2011)

This way of thinking is depicted in the above figure. The radar diagram shows the various dimensions of
a Capability, for example the process dimension, or the people dimension. The surfaces surrounding the
center of the diagram represent the increments, showing that each increment enhances one or more dimensions. The bigger the surface area of the increment, the higher the maturity of the Business Capability.
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By following this approach, the organization ensures that the development of capabilities is done in a very
business focused way, and that during the development of the Capability each increment delivers discrete,
visible, and quantifiable outcomes. This notion is also captured in TOGAF’s definition of Capability Based
Planning (CBP):
Capability-based planning frames all phases of the architecture development in the
context of business outcomes, clearly linking the IT vision, architectures (Architecture
Building Blocks and Solution Building Blocks), and the Implementation and Migration
Plans with the corporate strategic, business, and line of business plans
In our experience, Capability Based Planning as a technique can be used in a many different settings.
The main benefit of this approach lies in the combination of easy communication (capability is a term that
management tends to understand well) while still allows for formal modeling and analysis. We have used it
successfully in helping one of our clients in furthering their data management practice, linking the technique
of capability based planning with the DAMA DMBOK framework. The DMBOK framework decomposes the
data management capability into several sub capabilities (or in TOGAF terminology: dimensions) such as
data governance, master data management, Business Intelligence and so on. It also proposes to consider
each capability from different dimensions which may lead to an assessment such as:

technology

practices &
techniques

roles &
responsibilities

goals &
principles
5
4
3
2
1
0

organization
and culture
current
activities

increment

deliverables
Figure 10.4 - Example: DMBOK as basis for CBP

We have found that such diagrams communicate well and provide a solid basis for further analysis and
realization (which steps will we take? When? What is the architecture that goes with each of these steps?
How does this translate to projects that take us to the next level?).
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10.5 Business Capabilities and the Architecture Development Method
Capabilities play a central role in the TOGAF standard, and in the TOGAF Architecture Development Method (ADM). The picture below is a visualization of the ADM, and it indicates how Capabilities are continuously developed during various ADM cycles.

Monitor business value of
realized capability

Goals and high-level aspirational vision
of capabilities and business value to be
delivered

Preliminary

A.
Architecture
Vision

H.

Consolidated gap
analysis, selection of
solution, transition
architectures, assess
business value of
work packages

Develop baseline / target
architecture and perform gap
analysis per domain

B.

Architecture
Change
Management

Business
Architecture

C.

G.
Implementation
Governance

Information
Systems
Architectures

Requirements
Management

F.

D.

Migration
Planning

Technology
Architecture

E.
Opportunities
and
Solutions

Figure 10.5 - Mapping CBP on TOGAF’s ADM. Based on (The Open Group, 2011)

10.5.1 Preliminary Phase and Phase A
As discussed throughout this book, the ADM is a stepwise approach, connecting business vision / strategy
to implementation of the capabilities (part of the organization’s operating model) required to be successful against that business strategy. In order to maintain the link between business strategy and operating
model, Capabilities are a central concept in the TOGAF standard, as also reflected in the definition of a
Capability in the TOGAF context, mentioned in Section 10.2.
In other words: a desired outcome (vision) is expressed in terms of the desired increment of one or more
capabilities, which is the starting point for an ADM cycle. In the Preliminary Phase and Phase A, an assessment is performed in terms of the required Capabilities of the organization in an envisioned Target
Architecture. This exercise includes the assessment of the current capability – in terms of their current
maturity levels – and how this compares to the required levels of maturity in the target state. In this way, by
describing the goals and the high-level aspirational view of the Enterprise Architecture in terms of required
Business Capabilities, a maximum focus on business outcome for the Architecture Vision is ensured.
In TOGAF, not only Business Capabilities are taken into account, but also the required Architecture Capability in order to cope with the envisioned change is considered. In other words, during the drafting of an
Architecture Vision as part of Phase A, the Preliminary Phase is revisited in order to determine whether the
current Enterprise Architecture practice is actually capable, and mature enough to handle the envisioned
change initiative.
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The results of the Capability assessments are documented (in TOGAF this deliverable is called the Capability Assessment”). The Capability Assessment is an important input to determine the readiness of the
organization for the required change. The identified Capabilities are taken as a starting point for the next
phases of the ADM.
10.5.2 Phases B, C, and D
In order to develop the Capabilities to achieve a desired level of maturity (as outlined in the Architecture
Vision) the work in Phases B, C, and D focuses on the various dimensions of the Capabilities in scope for
the change initiative. Phase B details Capability dimensions with a Business context, Phase C for dimensions pertaining to application, and information, and Phase D focuses on dimensions from a Technology
perspective.
This means that in the Architecture phases, the work focuses on a more detailed analysis of which ‘things’
we need in our enterprise in order to achieve the desired level of capability. Often these ‘things’ are described in terms of Architecture Building Blocks (ABB), but we also see many organizations using ArchiMate instead (see also Section 3.3 and Chapter 4).
The main goal of the Architecture phases is to define the required ABB’s in order to realize the required
Capability levels as defined in the Architecture Vision phase. The ABB’s are the “units of consideration” in
these phases, and will be the basis for executing gap analysis resulting in a more detailed view on the difference between baseline and target state in terms of ABB’s. The tight alignment between Capability and
the ABB’s ensures an ongoing focus on business outcome.
10.5.3 Phases E, and F
In the Architecture phases described above, a gap analysis was performed for the individual architecture
domains: business, application, information, and technology. In the phases E and F, this gap analysis is
completed, resulting in an integrated and complete overview of gaps between baseline and target architecture, in terms of Architecture Building Blocks. In order to prepare for implementation, the focus moves again
to a higher level of detail, by determining the implementation of the ABB’s in terms of deployable solutions.
In TOGAF terminology, these deployable solutions are described as Solution Building Blocks, or SBB’s.
The SBB’s are the unit of consideration in the phases E, and F.
The SBB’s are the starting point for the planning of the actual implementation of the Target Architecture,
by identifying work packages. Work packages group a number of SBB’s based on their priorities, and dependencies. As a next step, the identified work packages form programs and programs. The planning and
execution of these programs and projects is coordinated by the project management organization.
Following this approach, the focus on business outcome for a change initiative is maintained throughout
the conceptual chain from Capability, to Architecture Building Block, to Solution Building Block, to Work
Package and eventually to the individual programs and projects. This allows the organization to determine
the business value for each of the individual work packages within a program and project relatively easy.
Or in other words, the development of business cases for projects becomes much easier when that project
is executed under Enterprise Architecture.
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10.5.4 Phase H
While in Phase G of the ADM the actual execution of the programs and projects is underway, phase H
continuously checks whether the Capabilities actually provide the business value as envisioned at the start
of the change initiative. That means that resulting Capabilities are assessed over the various dimensions
(e.g. process, data, etc.) and compared against the expectations as described during the Architecture Vision phase. Also, ongoing monitoring is performed as part of phase H, in order to determine whether the
Target Architecture and the envisioned set of Capabilities are still optimal, since due to dynamics in the
environment of the business, the strategy may have changed.

10.6 Modeling support
In this last paragraph of this chapter we focus on support for the formal description of Business Capabilities,
as well as visualization options to support Capability Based Planning. Although a Business Capability is a
concept in the TOGAF Content Framework, it seems no formal modeling support is available to express a
Business Capability and link it to other architecture concepts as per the discussion in the previous sections.
For example ArchiMate does not (yet) have a dedicated “Capability” concept, while given the ongoing integration between ArchiMate and the TOGAF standard, we feel this concept should be added and integrated
into the ArchiMate language.
In this section, we explore a possible way to do that, based on a simple meta-model that we have experimented with in various engagements to support capability based planning:

Capability

Capability
increment

Dimension

Core
concept

Figure 10.6 - Modeling support for capability management

This meta-model features the concepts related to a Capability, as introduced earlier in this chapter. A Capability is a central concept (marked by a “star” icon), and it may have capabilities may have one or more
dimensions. Following the ArchiMate conventions, the relationship between the Capability and the Dimension to use is the aggregation. A dimension has a certain level of maturity in each of the increments. In
other words, we’ve modeled it such that for each increment we have to indicate the actual / desired level of
capability for each of the dimensions. These increments are still conceptual in nature, and indicate points
in time. Each increment may be realized by an architecture, expressed as a set of core concepts (see our
series on ArchiMate). Using this simple meta-model we can create the following view:

89

The Practice of Enterprise Architecture

Capability

People
Dimension

Capability
increment 0

Capability
increment 1

Capability
increment 2

Capability
increment 0

2

3

4

5

2

4

4

5

1

2

4

4

1

2

3

4

1

1

3

4

Process
Dimension

Material
Dimension

Customer
Dimension

Product
Dimension

Legend
Labels
1)

Show increment level

Figure 10.7 - Visualization of incremental capability development

Here we see a capability with 5 different dimensions. In each of the four increments, the capability has a
certain value that indicates ‘how good we are doing with respect to this capability’. As the analysis of this
diagram may be hard, alternative views can be generated using the ArchiMate standard in a tool supported
environment (e.g. BiZZdesign Architect). The radar view can been seen in Figure 4.9.
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11 From strategy to execution

Times are tough: many businesses are struggling to stay afloat in the wild economic currents. Many organizations attempt to find a “blue ocean” of uncontested space, but let’s face it: most of us are stuck in a “red
ocean” with a lot of competition, growing power of both suppliers and consumers and increased threat of
substitutes. Indeed, one can argue that it is “all hands on deck” for many organizations in their struggle to
survive (Colander et al., 2009).
Dealing with these issues is the field of strategic management. In line with the excellent book “Strategy
synthesis” (de Wit and Meyer, 2010) we define strategic management to be the discipline that is concerned
with the question “how should we position ourselves with respect to our environment?”
In the field of strategic management, many different models are used as analysis tools. Typical examples
are SWOT (Pickton & Wight, 1998), Value chain and 5 Forces analysis (Porter, 1996 and 2008)), and the
Blue Ocean approach (Chan & Mauborgne, 2005). The idea seems to be that these models provide a
framework that helps the strategist to do what he/she is supposed to do: develop a solid business model
that helps the organization to be successful. In line with (Osterwalder & Peigneur, 2010), we define a business model as follows:
A business model describes the value an organization offers to various customers and
portrays the capabilities and partners required for creating, marketing, and delivering
this value and relationship capital with the goal of generating profitable and sustainable
revenue streams.
Selecting a proper business model is one thing, but actually implementing it is another! This is where the
focus shifts from strategic positioning to the question “how should we organize ourselves in order to be
successful?” This is the realm of enterprise architecture an area that typically relies heavily on models for
communication, analysis and design of the organization as we have seen throughout this book.
In this chapter we discuss the link between strategy/ business modeling on the one hand, and architecture
on the other. In the next chapter we will continue this line of reasoning and push to design and realization.
The following figure illustrates this line of reasoning.
Strategic Management
5 forces

Blue Ocean

SWOT

Etc.

Business Model canvas

Implementation
Enterprise Architecture Management
Process Management, Business Rule Management, Data Management

Figure 11.1 - Strategy & architecture in context
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11.1 Strategy
The term “strategy” is perhaps one of the most misused, and misunderstood concepts in business literature. On the one hand it is referred to with a connotation of long term planning (i.e., strategy – tactics – operations) and on the other it may refer to positioning the firm with respect to its environment. We follow the
latter definition, and answer the question: how can we (a) improve the process of strategic management
through the use of models, and (b) improve the execution / implementation of strategies with Enterprise
Architecture Management.
Our line of thinking is very much inspired by (de Wit & Meyer, 2010). In line with this book, we take the point
that strategists deal with the resolution of strategic issues such as:
•
What is our competitive advantage and on which market can we be successful?
•
Do we aim for synergies between our businesses, or should we strive to maximize the responsiveness to market needs of each individual business?
•
Are synergies between various countries in which we are active relevant?
It is often assumed that dealing with these issues is both rational and deliberate/ planned (5 year plans).
In practice this is often not the case. For many organizations the process of strategizing is rather organic
/ creative and far from planned at all. There is a school of thought that suggests that for many companies
no pre-planned strategy exists at all: only in hindsight can one discern a pattern in the stream of strategic
choices that have been made (Mintzberg, 1978 ; Gaddis, 1997).
During the course of the last few decades, different schools of thought have been established for many of
the strategic issues. For example, for the issue of competitive advantage, some authors proclaim that an
inside-out approach (also called ‘resource-based view’, referring to dynamic capabilities of organization) is
best: start with what you’re good at, develop products and find appropriate markets. Others claim the exact
opposite and adopt an outside-in (Blue ocean – seeking uncontested market space, or Red Ocean – trying
to improve in existing markets) approach: find a market where you expect to be successful and develop an
appropriate activity system / resource base (Chan & Mauborgne, 2005).
Similarly for the issue of synergies versus responsiveness, some authors claim that the best way to be successful for a multi-business organization is to maximize synergies between businesses:
•
Sharing resources such as knowledge, skills, or equipment
•
Organize some processes across all businesses to gain economies of scale
•
Create an integrated product offering using services from various businesses to offer customers
a one stop shop experience
Again, other authors claim the exact opposite and propose a portfolio approach. The central ideal of this
approach is that by offering maximum freedom, businesses have the biggest chance to be successful. By
spreading business risk over several businesses, the long term success of the portfolio is most likely to be
maximized.
In order to improve (a) deliberate / rational strategizing, and (b) communication about all aspects of strategy, several models have been proposed. It may seem that these models have been developed primarily to
assist in rational and deliberate / planned decision making but this is most definitely not the case: they can
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also be used to document and communicate about strategies that are “discovered” in hindsight in a more
creative/ incremental approach to strategic management.
Important models to consider in this context are:
•
SWOT analysis: which can be used to brainstorm strengths, weaknesses, opportunities, and
threats for an organization. The step to strategic choice can be made by elaborating these further
using a confrontation matrix.
•
Blue Ocean Strategy: is an approach that covers several models, including the strategy canvas
and the ERRC grid as well as a step-by-step approach to discover how organizations can avoid
competition in red oceans and be successful in blue oceans of unrivalled potential.
•
5-forces/ PEST: are two complementary models that help to map out the relation of the organization to its environment using 5 competitive forces, and 4 socio-economic factors.
•
Value chain: helps to map out key aspects of an organization’s activity system that enables them
to be successful. The approach may be old, we see that is still being used a lot in practice!
In our opinion, the act of strategizing, and answering hard questions about what the organization strives to
be, is what strategic management is all about. Whether models are used to rationalize the strategic options
/ decision making process that an organization, or if they are used to “merely” document the outcome of
the strategic process in hindsight: we strongly believe that models are an indispensable tool for long term
success of the organization: by combining (the results of) different strategic models, strategists broaden
their horizon and break free from a single-paradigm view of the world.
Providing tools to help strategists in using models and strategic tools alone is not enough, though: the key
to success lies in execution. We use the business model canvas as a tool to (a) give an integrated view on
the strategy of an organization, either in an as-is situation or in the future, and (b) show how existing models
such as outlined in the next section can help to fill in this canvas. The canvas provides a uniform language
as well as a solid tool for analyzing the impact of options (resulting from various strategic models) on the
business model of the organization.

11.2 Business Model Canvas
The business model canvas is a pre-structured canvas with 9 basic building blocks, as outlined below:
The building blocks are:
1.
2.
3.
4.
5.
6.
7.

Value proposition: what is the value that we offer to our environment?
Channels: via which touch points can customers interact with us?
Customer segments: which customers segments do we offer our proposition to? In other words,
what is our market, and how do we segment it?
Customer relation: what type of relation do we have with our customers?
Revenue stream: what pricing mechanisms do we use, and how does this translate to a revenue
stream?
Key activities: which of our activities sets us apart? What is it that we do better than anyone else
with respect to our value proposition?
Key resources: which key resources do we need in order to be successful?
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Figure 11.2 - Business Model Canvas (taken from (Osterwalder & Peigneur, 2010))
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8.
9.

Key partners: in recognition of the fact that we cannot do everything our self, which partners do
we rely on?
Cost structure: what costs do we make, and how do these costs relate to each other and our value
proposition?

We have experience in using the canvas to map out the business model of a wide variety of organizations
and situations: startups, strategic make-over, or even the analysis of added value of a department of a large
governmental organization. The benefits vary from organization to organization, but include such things
as (a) having a single-page view of the organizations business model, (b) demystifying the field of strategic
management, (c) solid tools for linking strategies at different levels of [multi-business] organizations, (d)
speeding up the development of periodic strategic plans at [semi] governmental organizations, etcetera. In
other words, they range from improved communication to analysis and execution.
The canvas provides an integrated and holistic view of the business model of organizations. Since the business model can be seen as the result of the act of, it provides a good starting point to document, analyze,
and develop strategies. To see how this works, consider the following two issues that we already mentioned
in Section 11.1:
The issue of competitive advantage: The two schools of thought with respect to this issue are “inside out
thinking” and “outside in thinking”.
•

•

For an analysis of the former, one would typically start at the left side of the canvas: what are
our key partners/ resources / activities. From there we move to the right, and work out the value
proposition that will allow us to be successful, and finally the market segment where we can make
this happen
For the latter the argument is exactly the other way around: we start by selecting an attractive
market (for example after conducting a blue ocean type analysis) and work our way back to the
value proposition and required infrastructure of the organization

With respect to multi-business organizations, the issue that must be solved revolves around the question:
strive for synergies, or market responsiveness of each business. In order to tackle this issue, the canvas
again can come to the rescue:
•
•

•

•

Start by drawing a canvas for each of the individual business units
Compare the canvasses, and search for synergies using the canvas to get a sense of the value
of the synergy perspective (i.e., on the “left” to get synergies at the resource / activity level, or on
the “right” to get synergies at the value proposition level)
Analyze the strategic environment for each of the businesses (again, one could use the blue
ocean approach, or use Porter’s 5-forces / the PEST model) to get a sense of the value of the
responsiveness perspective
Compare, discuss, and make a choice!

In our experience, strategists tend to use a wide variety of tools and methods to get their job done. We
already mentioned some of these tools, such as BCG, SWOT, Blue Ocean etc. The question is: how can
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(results of) these tools and models be integrated, and how does that align with the business model canvas?
The answer to this question is easier than expected. These tools are used to generate strategic options and
the canvas can be used to map out their impact, interdependence and so on. The following figure illustrates
the general line of thinking:

Blue Ocean
analysis

SWOT
5-forces analysis
Confrontation
matrix

ECCR matrix

Strategic options

Business Model canvas

Figure 11.3 - Generating strategic options

In this setup, strategists can use as many tools as they like to try and find the best future course of action for
the organization. Strategic options result from each of these analyses (which may be ranked and selected
through various selection mechanisms, discussing these is beyond the scope of this section).
For example, insights gained from a SWOT analysis + confrontation matrix may lead to the insight that
a weakness (little staff for active marketing) can be cancelled out by an opportunity (use social media to
empower other staff and building a strong reputation). This insight may be combined with results from a
5-forces analysis that shows that competition is struggling with a relatively old staff, few of whom manage to engage customers directly using modern communication techniques. In this case, the two options
strengthen each other (which is a good thing). The opposite is also possible, which should be a “red flag”,
leading to further investigation.
By working out what each option means for the business models rationally, if two options reinforce or contract each other and so on, strategists get a better grip on the future direction of the organization.

11.3 From strategy to architecture

A lot has been written about the field of Enterprise Architecture (EA) over the last few decades. In a sense,
the prime goal for EA is to answer a fundamental question: how do we organize ourselves in order to be effective? This is the “route planner” aspect of our definition. It should be noted, though, that “route planner”
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implies two things: on the one hand the “dot on the horizon”, the point that we wish to reach (which can be
expressed using e.g. ArchiMate) and on the other hand the “journey from reality to dream”, the way to get
there (which can be achieved using e.g. TOGAF’s ADM (Section 3.2.1)).
Once several strategic analyses have been completed, strategic options have been prioritized and tested
out on the canvas leading to a new business model, the question that arises at this point is: how do we
move forward? How do we organize ourselves in order to become who we want to be? This is where EA
kicks in. In our opinion, the new business model is an ideal starting point to kick off a new ADM cycle. In a
sense, the new business model is an aspirational view of what we want the enterprise to be (phase A, see
Section 3.3.2). By spinning off an architecture cycle, we can find out what we have to do in order to get
where we want to be.
Translating the canvas to ArchiMate will help in order to analyze the impact of the newly developed business model on the current state of affairs. This can be seen as part of phase A – vision, and should kick
off more detailed analysis in subsequent phases. This is not as hard as it may seem initially. For example:
•
•
•
•

Partners and Customer segments from the canvas are typically translated to the business actor
concept of ArchiMate
Customer relations are translated using the business collaboration concept
Key activities are translated to behavioral elements, such as business processes, business functions, or even application functions
The value proposition is translated to ArchiMate using the Value concept, or to a set of services

This is not a full mapping, and by no means is this the only mapping: tooling can actually give modelers a lot
of freedom as well as guidance in which concepts to use for the specific mapping. This allows our clients to
very precisely define and fine-tune the way the mapping is implemented, and thus express precisely what
the consequences of the new business model are going to be.
Translating the canvas into an ArchiMate model is, of course, only the first step. TOGAF’s usual phases and
techniques including roadmapping, risk management etc. can help in assuring successful implementation.
There is an interesting catch that is often missed in this context that should be pointed out here: there
should also be a feedback loop from the architecture level (i.e., the early phases of TOGAF) to the strategic
(i.e., business model) level. This has to do with the fact that the new vision may seem very attractive and
aligns well with our key resources and activities, but the organization might not be ready for change at this
scale!
The TOGAF standard has an excellent tool in place to catch such risks. The Enterprise Transformation
Readiness Assessment, especially when combined with risk management approaches keep enterprise
transformation projects on track, making sure that new strategies and business models get implemented, if
and only if the organization is ready to execute. If it turns out that the organization is not ready for change
on a large scale, or if the proposed change turns out to be too risky to implement then TOGAF’s iterative
and incremental nature comes into play: in this case it would be wise for organizations to go back to the
drawing board and have another hard look at their business model.
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11.4 Case study
Having described the theory, we will now illustrate the general line of thinking with an example. The case
study follows the example of the fictitious organization Travel Co. This organization is a travel agency which
has recently been experiencing some troubles with generating enough revenues to sustain itself. There are
three main competitors in the market that divide between them equally the majority of the market share:
Travel Co., JourneyTime, and Tourism Inc. All three agencies have been experiencing problems since the
financial crisis started. In order to be able to remain competitive in the current market, Travel Co. will need
to try to adjust their strategy. According to the Value Propositions model, the current competitive strategies
of the three main competitors in the market are as follows:
•
•
•

Travel Co.: complementary products and services (Product leadership)
JourneyTime: excellent customer service and support (Customer intimacy)
Tourism Inc.: online purchase and payment of tickets (Operational excellence)

The Travel Co. agency relies heavily on the perceived value of their offering to their customers: they offer
complementary products and services that help their customers arrange an all-inclusive travel destination
(accommodation, transport, informational materials about the chosen destination, etc.).
11.4.1
Business Model Canvas
For the past few years Travel Co. has been employing the same business model which served the same
general strategy. Until recently their chosen path has been highly successful. The first step helping the
agency adjust to the new environment is looking at their current business model using the business model
canvas (Section 11.2) which is illustrated in Figure 11.4.
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Figure 11.4 - Business model canvas for the case
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The business model by itself can only provide a limited amount of reconfiguration options for the agency.
In order to be able to make a transformation that can help turn around the situation in which they are at the
moment, we need the help of strategic models such as the SWOT analysis and Confrontation Matrix, or of
the Blue Ocean Strategy.
On the one hand, the SWOT analysis with the Confrontation Matrix can help generate strategic options that
are based on the competitive forces within the industry, which can help Travel Co. outperform its competitors. On the other hand, the Blue Ocean strategy can help the agency move away from the competition
towards a niche market. If this is successful, it will mean that Travel Co. will no longer have direct competition from the other travel agencies. This is a more risky approach, but if it succeeds, it will generate higher
returns. The choice of using either of these approaches is up to each organization. For this case study, we
will use the first approach.
In order to use the SWOT analysis effectively we need to know more about both the internal and external
environments of the agency. The Business Model Canvas provides sufficient information about the internal
environment of the organization, but not enough about the external environment. Here is where the Five
Forces analysis and the PEST analysis come into play.
With the help of the Five Forces analysis we can take a look at the competitive tension within the industry
by analyzing the level of several types of threats: new entrants, substitute products, industry rivalry, bargaining power of customers, and of suppliers.
•
•
•
•
•

Threat of new entrants (low): medium capital costs of entry, medium acceptability of new brands,
market is stagnating
Threat of substitute products (high): two main alternatives from the main competitors (better
services from JourneyTime, online purchasable tickets from Tourism Inc.), low switching costs
Industry rivalry (medium): two large competitors, smaller agencies going bankrupt, market is
stagnating
Bargaining power of customers (high): highly segmented market, loyalty programs, low brand
affinity
Bargaining power of suppliers (low): many alternatives, low switching costs between suppliers,
airlines remove commission fees, reduced amount of air fares

From this we can see that the two main concerns for Travel Co. are the threat of substitute products offered
by their two main competitors and the bargaining power of their customers which can relatively easily use
the services of another agency if their needs are not fully satisfied. The industry analysis helps put context
to the external environment analysis but does not offer the complete information regarding the factors
that can influence the agency. The PEST analysis helps complete the picture with information about the
threats and opportunities from the agencies macro-environment: political, economic, socio-cultural, and
technological.
Threats:
•
Political: political instability, elections coming soon
•
Economic: increase in unemployment, economic slowdown, increase in inflation
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•
•

Socio-cultural: all-inclusive vacations are perceived as a luxury
Technological: noise pollution from airplanes is receiving more awareness

Opportunities:
•
Political: minimum wage law
•
Economic: better infrastructure, three new booming destinations
•
Socio-cultural: increase in number of retired people, air transportation seen as safe, increased
demand in three areas of the country
•
Technological: information and communication innovations, innovations for air travel (higher
speed, lower cost, higher capacity, longer distances)
From the macro-environmental analysis we can see that one of the most influential threats for the agency is
the fact that all-inclusive vacations are now perceived as a luxury due to the strains the financial crisis has
put on the economy and population. Thus their customer base has dwindled. There are a number of opportunities the agency can use to counter both the industry and macro-environmental threats, such as trying
to find new partners in the three new booming destinations, considering new customer segments (retired
people, businesses, etc.), investigating the new options for marketing and promotion, and reconfiguring the
offering of the agency to match the innovations in air travel.
With all this information the SWOT analysis and the Confrontation Matrix can be completed. The SWOT
analysis includes all the relevant strengths weaknesses, opportunities and threats of the agency.
Strengths
1. All-inclusive offering
2. Partner network
3. Market sensing and positioning
4. CRM

Weaknesses
1. Customer base (variable)
2. Seasonality of offering
3. Online presence (website)
4. Customer segmentation

Opportunities
Threats
1. Small agencies going bankrupt and
1. Low brand loyalty
selling valuable resources
2. Removal of commission by airlines
2. Three new destinations (new partners)
3. Substitute products offered by competi3. New segment (retired people, busitors
nesses)
4. All-inclusive vacations perceived as a
4. Innovations in transportation (higher caluxury
pacity and range)

The Confrontation Matrix uses the environmental factors from the SWOT analysis to help build up relevant
strategic options for the agency. These alternative strategies are built by making the following combinations
of factors: Strengths – Opportunities (attacking strategies), Strengths – Threats (building strengths for attacking strategy), Weaknesses – Opportunities (defensive strategy), and Weaknesses – Threats (building
strengths for defensive strategy).
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Two strategies can be built with the help of the confrontation matrix:
ST strategy: Improve the CRM by adding loyalty programs in order to ameliorate the low brand loyalty of
customers. Use marketing to make the new program known to the customers. S3+S4+T1
WO strategy: Combat the seasonality of the offering (most sales during the legal holidays) and stabilize
the customer base by focusing on a secondary customer segment in the off-season (retired people and
businesses) W1+W2+O3
11.4.2
Implementation
Now that we have the two alternative strategies, we can use the canvas and ArchiMate to see how they
would impact the agency. The concepts in blue represent the already existing ones in the agency’s business model, and the ones highlighted in green represent the newly added ones.
The first strategy will add to the three new factors to the business model of Travel Co., namely the Loyalty
programs which are meant to improve their Customer Relationships, and the specialization of Marketing into General Marketing and Focused marketing for their Key activities. This separation is made
in order to introduce the Focused marketing which is meant to improve the awareness of their customers
about the new program. This is supposed to have an indirect effect on the revenue streams of the agency
by raising and stabilizing their monthly incomes during their main sales seasons.
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Figure 11.5 - Business model canvas – option 1

This is a small example, based on this strategy, of how the changes in the business model of the agency
would influence their architecture. The CRM business function will have a new business collaboration con-
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cept associated to it and the Marketing function will be now specialized into two new business functions,
Focused marketing and General marketing.
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Figure 11.6 - Towards implementation – option 1

The second strategy will introduce four new concepts into the business model of Travel Co. in the Customer segments and Value propositions building blocks. By following this strategy, the agency will try
to focus on servicing the needs of Retired people and of Businesses with two new tailored offerings:
Off-season offering and Business specialized offering, in addition to their existing customer segment
and offering.
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Figure 11.7 - Business model canvas - option 2

This is a small example, based on this strategy, of how the changes in the business model of the agency
would influence their architecture. The main change that can be seen is with the business actors and the
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value of the agency. There will be two new concepts introduced to both of those to represent the two new
customer segments and their associated value proposition.

People who want an
all-inclusive vacation

Retired people

Businesses

All-inclusive travel
packages

Off-season offering

Business specialised
offering

Figure 11.8 - Towards implementation - option 2

11.4.3
Conclusion
In this section we have illustrated the interplay between strategy and architecture using the Business Model
Canvas and ArchiMate as a backdrop. Two things have to be pointed out still. First of all, the strategic
process – and as a consequence: developing an architecture – is typically an iterative and incremental
process. Secondly, architectures still have to be fleshed out in more detail (design) and implemented in the
organization. This is the topic for the next chapter.
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12 Architecture & design
So far we have spoken about the question “how should we organize ourselves” from an Architecture perspective. To re-iterate: architecture is about the fundamental organization of a system […] and the principles guiding design and evolution (ISO, 2011). From this definition we learn that architecture deals with
business issues at a certain level of abstraction. As we have seen, EA is all about getting to grips with
complex change in our enterprises. This typically works only by considering business issues / change in
the context of various stakeholders, each with their own concerns, and desires to view the problem at hand
from a different perspective. In other words, we need a “holistic” view of the enterprise if we are to satisfy
our key stakeholders.
Getting to grips with these many, different, inter-linked perspectives is a daunting task and this is in fact
what makes EA such an exciting and valuable enterprise discipline. While – unfortunately – it may seem
that many architects focus mostly on business processes, information systems and infrastructure (sometimes also data, if we’re lucky), we would argue that other aspects should be part of the equation as well.
Think, for example, of the impact of a major reorg on the organizational culture, or on its impact on employee satisfaction / happiness in the work place.
There is more to organizational change than “just” mapping out the enterprise architecture. Typically, organizational change is considered on various levels of abstraction. We often see a distinction between the
strategic / tactical / operational levels of abstraction, a plan / do / check / act cycle, or the architecture /
design / implementation levels. The latter is of particular interest, since architecture can be considered a
“special case of design, where we are only concerned with the ‘fundamentals’ of the design of the system
at hand”.
In this brief chapter we will discuss enterprise design, as a tactical counterpart of enterprise architecture
which is a strategic discipline.

12.1 An engineering perspective on enterprise change
An engineering view of the world typically follows a way of thinking that resembles the classic sciences
(Snow, 1964). The main idea is simple: if we want to change the world, we should (a) make a model of the
current situation first to get to grips with its complexity, (b) experiment with various solution alternatives and
(c) implement the solution alternative that seems ‘best’ according to some set of criteria. This is illustrated
in Figure 2.2. It outlines what we mean by “enterprise engineering”.
While this model has received much criticism as being to “technocratic”, we strongly believe that this way
of thinking can help solving complex business issues (especially when it is combined with an approach
to change that takes the ‘soft factors’ into account). If we super impose different levels of models on this
paradigm, we get something along the lines of Figure 12.1.

105

The Practice of Enterprise Architecture

Strategic model

Strategic model

Architecture model

Architecture model

Design model

Design model

Model world
Real world
Baseline

Target

Figure 12.1 - Levels of models in enterprise engineering
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While this may seem complex / a lot of work, it should be recognized that each level of models has a specific purpose, and the power lies in separation of concerns in terms of modeling, and a well-defined way of
working to come from a desire to change (via strategy, architecture, and design) to actual implementation.

12.2 A holistic view of the enterprise in a design-context
In short, our view on enterprise change is (a) the enterprise should be considered in a holistic manner, and (b)
there are various levels of abstraction that we should consider. In the context of this chapter we should ask
ourselves the question: what does it mean to look at the enterprise in a holistic manner at the design level.
In the book “De procesbloem” (English: the process flower) (Somers et al., 2010) we proposed an approach
where processes are considered from various perspectives, such as application design, quality care, projects, administrative organization and so on. By looking through the “lens” of each of these perspectives, we
gain new insights in what a process is, does, and what we should focus on when attempting to improve the
effectiveness of the organization.
In (Von Halle & Goldberg, 2009) the authors come to a similar conclusion when looking at business decisions. Their conclusion is also that a distinction must be made between process (order of activities), decisions
(based on business rules), and the data that is used to make a decision. This is confirmed by (Nijssen & Le
Cat, 2009) in their work on the knowledge triangle:
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Rules
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Rules
Input

Rules
Output

Process
descripon

Input

Output

Domain
specific
rules

Facts

Figure 12.2 - The knowledge Triangle

This model not only makes a distinction between processes, rules, and data, but also offers an extra layer of
abstraction in the model-world: here, we distinguish between the facts that can be observed in the rule world,
and the domain specific rules that can be derived from these facts (which is the core of the approach that is
advocated by the authors. Further analyzing the (structure/ grammar of) these rules leads to new insights in
the realm of generic rules.
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Synthesizing these approaches, and adding typical perspectives on enterprise performance, change, projects, and so on results in a holistic view of the enterprise, visualized in Figure 12.3.
In the middle circle we see the four main aspects of enterprise design:
•
•
•

•
•

•

Process: is all about the order of activities. Here we typically use business process models in e.g.
Amber or BPMN. This is the realm of Business Process Management
In processes we make decisions (which provides the link to business logic) and we use information (which provides a link to information entities)
Logic: is all about executing business rules to make proper decisions in a business context.
Here we formulate rules in e.g. SBVR or in Decision Models. This is the realm of business rule
management.
To formulate business rules, we need a well-defined vocabulary (which provides the link to information entities
Information entities: is all about transforming data to information to support business processes
and decisions. Here we typically make data and information models in e.g. ORM2 or ERD notations. This is the realm of data management.
Roles & responsibilities: is intended to represent organizational structure, roles and responsibilities for each of these three. Often these are specified in terms of RACI (who is Responsible,
Accountable, Consulted, or Informed).

Surrounding this core, we have represented the key drivers and perspectives when considering this core
in the context of change. In other words, this provides us with the “lenses” through which we can consider
change. These are:
•

•

•
•

Goals and performance: is all about setting a direction for the organization. What do we want
to achieve? When have we succeeded? How do we measure our performance with performance
indicators?
Requirements & opportunities: when starting a change project, there is always a set of requirements. Capturing them is crucial, not only for specifying what we want to achieve in more detail
(SMART), but also for measuring whether we have indeed achieved these goals! Similarly, there
are often more ways to achieve a goal. Capturing these solution alternatives (which is integral to
e.g. TOGAF) will make it possible for business executives to make an informed choice.
Risk & controls: provides us with a framework for specifying the business risks in the standing
organization as well as the risks associated to our change project
Projects & programs: gives insight in the in-flight / planned projects and programs to analyze
where there might be touch points, conflicts, or opportunities to leverage each other’s results.

In the following sections we will discuss the link between Enterprise Architecture (EA) and the design disciplines (Business Process Management, Business Rule Management, Data Management) in turn. While we
attempt to give an outline of what the discipline is all about, the focus is mostly on modeling.
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12.3 Business Process Management
Business Process Management (BPM) is a discipline that has received much attention over the last decades. A lot has been said and written, and while definitions have a good deal of overlap, the industry
doesn’t seem to have reached a consensus just yet as to what falls under the umbrella and what does not.
In [Wes2012], the field of BPM is defined as follows:
Business Process Management includes concepts, methods, and techniques to support the design, administration, configuration, enactment and analysis of business processes
While giving insight in the breadth of BPM, the definition does seem to be somewhat technocratic. Citing a
report from Gartner in (Somers et al., 2010) the following definition is presented:
Business Process Management is the management discipline that treats processes as
assets that directly contribute to enterprise performance by driving operational excellence and agility
Here the management aspect is stressed, as well as the fact that processes contribute to enterprise performance. For purposes of this chapter, we don’t feel the need to present yet another definition. Instead, we
present some key characteristics of BPM to define our scope:
•
BPM is a management discipline
•
The focus is on processes, either “primary” (directly contributing to enterprise performance) or
“secondary” (supporting processes)
•
BPM is a model-based discipline in the enterprise engineering realm
•
In modeling, customer-to-customer processes form the heart of the approach
•
There is a strong relation to decision management and data management

Impact on organization

Like with EA, there’s more to BPM than just modeling. In (Van den Berg & Franken, 2008), we argue that
there are different levels of ambition for BPM as a management discipline:

Redesign
Improve
Control

Impact on results/performance
Figure 12.4 - Ambition levels for BPM
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In this overview, mastering the ‘lower’ level is a prerequisite for starting the ‘higher’ level. That is, a processes must at least be in control before we can improve it. Similarly, before we can redesign a process,
we must have insight in (opportunities for) improvement of the current version of the process and so on.
The improvement and redesign ambition levels often align with initiatives such as Lean and Six Sigma.
These aim at things like reducing waist, avoiding hidden factories (rework) and so on. The general idea is
to make sure that (a) the processes are sufficiently focused on adding customer value, and (b) making the
processes as efficient as possible.
Many different languages and approaches have been proposed for process modeling, ranging from traditional flow charts, IDEF-0 process diagrams and so on (AFWAL, 1981). Here we show three approaches at
a very high level of abstraction. First up is a simple process diagram made in ArchiMate:
Customer
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Business role

Realisation relation

Business process

Triggering realtion
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Pay

Business service

Financial staff member
member of Car damage staff
Member of clerical staff

Figure 12.5 - Process model in ArchiMate

Here we see a “from customer to customer” process, which starts when the customer reports the fact that
a damage has occurred and ends when the damage has been paid for. In between, a series of steps must
be taken to accept the claim, to register it, to examine it, and eventually pay for it. Using color coding we
have highlighted who plays a role in each of these steps.
Moving from the architecture level to the design level requires us to switch modeling languages. In this case
we use Amber as our modeling language of choice, as illustrated in Figure 12.6.
Here, the design conforms to the architecture, as the main process steps have been replicated in the Amber model. Also, we have shown the detailed design of one of the process steps with activities, switches,
joins, and have linked up information items. Similar to what we did with the ArchiMate model, we have also
use a color overlay to show e.g. roles.
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Figure 12.6 - Process model in Amber
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Note that in Amber, the focus is on the process. That is, if we ignore the color coding: what we see is the
order of activities. Other process modeling techniques such as BPMN tend to mix process with modeling
structure using swim lanes as illustrated in Figure 12.7.
Here the swim lanes represent the roles. The activities remain the same. We have opted not to re-model
the information items, but just use the data store concept to represent them. One of the things to note is
the fact that the “re-assess damage” activity now occurs twice, where it occurred only once in the Amber
model. This is due to the fact that in BPMN it is not possible to represent the fact that “either role A or role
B (or both) execute this task”. Also note that we have kept our BPMN model at the “casual” level. This
means that:
•
•

We have not specified the type of splits/joins to use here
We have opted not the use a collaboration model: since ‘customer’ and ‘assessor’ are external
parties, they deserve a pool of their own to model their internal processes. For purposes of illustration, we kept things as simple as possible here

While this BPMN example is fairly straight forward, the sheer amount of concepts (different types of tasks,
switches, joins, relations, modeling iteration, exceptions, and compensations and so on) makes it an extremely powerful language. As always: a complex language may allow one to be very precise and expressive, but sometimes comes at the cost of hampering communication with business stakeholders. An excellent overview of BPMN at various levels of abstraction can be found in (Freund & Rücker, 2012).

12.4 Business Rule Management
The second design discipline that we will cover is Business Rule Management (BRM). Like BPM, this is
a broad enterprise-discipline with many different concepts, definitions and interpretations. One of the key
players / authors in this area defines BRM as follows (Ross, 2009):
The skills, techniques and processes needed to express, analyze, trace, retain, and
manage the decision logic used in day-to-day business operations
In a subsequent discussion of this field of expertise, he asserts that the goals for BRM are:
•
Manage decision logic first and foremost as a business problem rather than a technical problem.
•
Make business rules directly accessible to those duly authorized.
•
Ensure that business policies, regulations, and contractual obligations are interpreted in a faithful,
repeatable, transparent fashion.
This is very much in line with what is called decision management in (Von Halle & Goldberg, 2009). In our
view the focus for Business Rule Management is getting to grips with the business decision to be made.
This goes for decisions at all enterprise levels (Eckerson, 2012):
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Figure 12.8 - Impact of different types of decisions

Some decisions are operational in nature. These typically have a low impact on enterprise performance by
themselves. However, the sheer volume of these decisions makes it very important to manage the underlying decision logic. A typical example is the logic behind deciding the euro-amount to be paid based on an
insurance claim, or to decide whether a person is entitled to a discount on a purchase. Other decisions are
more strategic in nature. Their frequency is low, but impact is high. An example here would be a strategic
repositioning, or the decision for a merger.
The question that remains is: what is a business rule? Again, many definitions have been proposed. In
(Object Management Group, 2010) a business rule is defined as follows:
A Business Rule is a Directive, intended to govern, guide or influence business behavior, in support of Business Policy that has been formulated in response to an Opportunity, Threat, Strength, or Weakness
Note that the concept of a rule is directly related to the more generic concept of Directive (which indicates
how a course of action should / should not be carried out) and supports policies. The interesting part of this
definition lies in the fact that it emphasizes the fact that rules are actionable. The related standard (Object
Management Group, 2006) asserts that:
Business rule: A rule that is under business jurisdiction
And also that:
Rule: Proposition that introduces an obligation or necessity
Here the focus is twofold: (1) business rules are by the business and for the business, and (2) they are
formulated in a specific way, saying something that is (dis)allowed or necessary. We loosely follow these

114

12. Strategy & Design

two definitions. Note that different types of rules exist. For example:

Constraint

•
•

The stock level of product X should always be at least 100
An expenses statement exceeding € 5000.- may only be
signed by a senior employee

Process rule

•
•

A delivery may only take place after payment has been received
If the stock level of product X is less than 100, then place
an order for product X

Decision

•
•

A customer of age < 20 has risk profile ‘low’
The premium for cancellation insurance is 6% of the
total price

Many approaches have been developed for modeling business rules. Some of these are rather technical
in nature and appear to be focused more on rule execution (in a rule management system) rather than on
managing the actual rules itself from a business perspective. Here we will show two examples: SBVR and
TDM. SBVR (OMG, 2006) stands for Semantics of Business Vocabulary and Rules. It is heavily influenced
by fact-oriented (conceptual) modeling (e.g., (Halpin & Morgan, 2010; Nijssen & Le Cat, 2009; Kent &
Hoberman,2012)). The basic premise is that business rules can be seen as constraints over a conceptual
schema. The following example illustrates the point.

Language
(name)

speaks

is spoken in

Consultant
(name)

works in

Country
(name)

Figure 12.9 - ORM2 model

This ORM2 schema represents the following:
•
•

Consultants speak at least one language
Languages (in this model) are spoken by at least one consultant. Even more, they are spoken in
at least one country

The subset constraint expresses the fact that consultants may only work in countries where they speak one
of the languages of that country.
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Determine
claim
admissibility

Claim
admissibility
----------------Payment
behavior
Data
correctness
-----------------Payment
behavior
-------------------------Months premium
arrears

Data
correctness
----------------Data
completeness
Data
consistency
-----------------Data
completeness
---------------------------Customer info
present
Damage details
present

Data
consistency
--------------------------------Policy number

Figure 12.10 - Business Decision and underlying rule families in TDM

Claim admissibility
Rule
Payment
Pattern behaviour

Claim
Data
correctness admissibility

1

is bad

2

is good

is false

provisional

3

is good

is true

yes

no

Figure 12.11 - Decision table for Claim Admissibility
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The last constraint can, in SBVR, be verbalized as follows:
Each Consultant who works in a Country also speaks a Language that is spoken in that Country
In SBVR, the object types, verbs, and keywords all receive special annotation and color to formally indicate
what is what. One of the strengths of this “restricted language” approach lies in the fact that it is a natural
way to verbalize rules (close to natural language), which having formal (predicate logic) semantics which
makes it easy to test conformance of rules.
While we like the formal rigor and power of SBVR, we typically use TDM in practice (Von Halle & Goldberg,
2009). TDM is an approach to decision management that relies heavily on decision tables. The modus
operandi for TDM is straight forward: (evaluation of) conditions leads to conclusions. Even more, conditions are expressed in terms of fact types (an expression about ‘something in the real world’ that we wish to
evaluate), operators (in the mathematical sense) and operands (a ‘value’ from a domain that we are testing
against). The example inf Figure 12.10 illustrates how this works in the context of our running example on
insurance that was introduced in Section 12.3.
This diagram illustrates (in blue) the business decision called “determine claim admissibility”. To make this
decision, we look at the rule family for Claim admissibility. Claim admissibility is determined by looking at
Payment behavior and Data correctness. Payment behavior is determined based on Months premium arrears, and so on. Figure 12.11 looks at Claim admissibility in more detail.
In this decision table, the columns for Payment behavior and Data correctness are the conditions. The label
“is” is used as operator and tests for equality. The values “bad”, “good”, “true”, “false” are the operands. Last
but not least, “no”, “provisional”, and “yes” are the conclusions. Interpreting this decision table is straight
forward:
•
•
•

The top row asserts that a claim is not admissible when payment behavior is bad
The second row asserts that a claim is provisionally admissibility when payment behavior is good
but data is incorrect
The last row asserts that a claim is admissible when both the payment behavior is good, and the
data is correct

The fact that the headings for both conditions are underlined implies that there are other rule families that
specify how – for a specific instance – the values for these conditions are derived / computed. This brings
us to the key strengths of the TDM approach. First of all, like with SBVR, models created in TDM are
typically well understood by business stakeholders. Secondly, due to SMART formulation of our decision
tables, it is easy to test business rules in practice by using real examples5.

5

In the software tool BiZZdesign Architect, for example, one can easily generate an Excel template where end users can specify 		
values for all the (atomic) conditions. The tool then evaluates the model and calculates the output for the business decision, a
powerful instrument for business analysts indeed!
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As a final remark, note that both SBVR and TDM heavily rely on the fact that key terms and facts are well
understood. Both stress the necessity of having a good business glossary and interrelate these terms in a
conceptual model of the business. This is – among other things – covered in the next paragraph.

12.5 Data Management
The third discipline that we will cover here is Data Management (DM). As the name suggests, this is about
‘managing data’ (in an enterprise context). As with BPM and BRM, many approaches and frameworks have
been proposed, however the DAMA DMBOK has proved to be the industry standard in this realm. Currently
the DMBOK is available in its first version (Mosley et al., 2010) but a preview of the second edition (with and
updated framework) is available already (Cupoli et al., 2012). DM is defined as follows:
Data Management is an overarching term that describes the processes used to plan,
specify, enable, create, acquire, maintain, use, archive, retrieve, control, and purge
data.
Within the field of DM, many interlinked knowledge areas have been defined in the DMBOK, where knowledge area is defined to be “an area of specialization” for DM-professionals. An overview of these knowledge areas is presented in Figure 12.12.

Data
Architecture
Data
Modeling
& Design

Data Quality

Meta-data
Data Warehousing
& Business
Intelligence
Reference &
Master Data

Data
Governance

Data Storage
& Operations
Data Security

Data
Integration &
interoperability
Documents
& Content

Figure 12.12 - Overview of knowledge areas (taken from (Mosley et al., 2010))

118

12. Strategy & Design

These areas are (loosely) defined as follows:
•
•
•
•
•
•
•

•
•
•
•

Data Governance: is about planning, oversight, and control over management of data and the
use of data and data-related resources.
Data Architecture: the overall structure of data and data-related resources as an integral part of
the enterprise architecture
Data Modeling & Design: analysis, design, building, testing, and maintenance
Data Storage & Operations: structured physical data assets storage deployment and management
Data Security: ensuring privacy, confidentiality and appropriate access
Data Integration & Interoperability: acquisition, extraction, transformation, movement, delivery,
replication, federation, virtualization and operational support
Document & Content management: storing, protecting, indexing, and enabling access to data
found in unstructured source, and making this data available for integration and interoperability
with structured data.
Reference & Master Data: Managing shared data to reduce redundancy and ensure better data
quality through standardized definition and use of data values.
Data Warehousing & Business Intelligence: managing analytical data processing and enabling
access to decision support data for reporting and analysis
Meta-data: collecting, categorizing, maintaining, integrating, controlling, managing, and delivering
meta-data
Data Quality: defining, monitoring, maintaining data integrity, and improving data quality

The key to successful DM lies in the recognition that it is a business-focused enterprise-wide discipline that
aims to transform data into information, information into knowledge, and knowledge into intelligent decisions in a business context (Aiken & Gorman, 2012).
Note that data architecture is positioned as a key discipline, related to enterprise architecture, in the list
of knowledge areas. As with BPM and BRM, this is – in our view – again a matter of layered roles and
responsibilities: where architecture is more strategic in nature, we position DM at the tactical / design level
of abstraction.
There is a lot of commonality between EA and DM, especially in terms of the business issues that are
tackled (pretty much any business issue these days has a data aspect), the stakeholders involved, and the
way of working / modeling. Figure 12.13 illustrates how ArchiMate modeling (with profiles to clean up the
visualization for a specific group of stakeholders) can be used in a DM-context.
Among other things, this figure outlines how things like a conceptual data model, logical data flow, data
stewardship and so on can be modeled in ArchiMate. In other words, using ArchiMate it is straightforward
to link DM-focused models with enterprise-models that show the essence of the way we’ve organized our
business.
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Stewardship of an
information area

Overview

Decomposition of an
information area in entities

Contract

Transaction
Policy

Customer
Transaction Steward
Claim Steward

Customer Steward

Address

Risk category
Claim

Party

Staff Steward

Person

Data movement to an
EDW environment for
BI products such as
financial reports,
production reports,
governance logs etc.

Organization

Staff
Bank account
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information systems

Customer

I-SYS

C-SYS
International
customer

Individual

Corporate
Customer

MDM Hub

Mastering of data
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Customer

Analytical
Workspace
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dashboard

Compliance
Data Mart

Governance
report

Finance
Data Mart

Financial
report

customer

EDW

ERP

invoice

Figure 12.13 - ArchiMate modeling in a DM-context
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We also see more detailed models, however. Just like Amber and BPMN are specific design-notations in
the realm of process management, we typically see either ORM2 or ERD-style notations in the realm of
DM (Chen, 1976; Martin, 1990a and 1990b; Halpin & Morgan, 2010; Kent & Hoberman, 2012). We already
presented a small ORM2 example in Figure 12.11. In the remainder of this section we will work with an
ER-notation based on the work of James Martin. Indeed, many different approaches to Entity Relationship
(ERD) modeling have been proposed. While some are more feature rich than others, they at least cover
the following:
•
•
•
•

Modeling of Entity Types (loosely defined as an abstraction of a collection of entity instances –
things in the real world – that share similar properties)
Modeling of Relations between Entity Types (as abstractions of the relations that Entities have in
the real world)
Attribute Types of Entity Types (reflecting the properties of Entities in the real world)
All sorts of constraints (cardinality of relations and attributes, typing of the values of Attribute
Types, primary/foreign keys and so on)

We distinguish between three levels of data models: A conceptual model captures the business scope of
the problem, the logical business solution, and the physical the technical solution. Each of these levels may
or may not be expressed with an Entity Relationship Diagram (ERD). In many cases we see the conceptual
model expressed in ArchiMate, and subsequently fleshed out in more detail at the logical level using the
ERD notation. Here, we present two small ERD’s to illustrate how one language can be used at different
levels of abstraction. We start with a conceptual model:
Customer

Policy

A party who either (a) pays
for one or more policies, or
(b) who is allowed as per
this policy to make a claim
against an insured object

owns

Formal contract which
determines the claims which
the insurer is legally required
to pay in exchange for the
premiums that are paid

makes

concerns

Claim

Insured object

Legal statement by the
Customer, requesting
payment conform the rules
specified in the Policy

concerns

Objects listed in a Policy
against which a claim can be
made by a Customer

Figure 12.14 - Conceptual ERD

Here we see the key Entity Types with definitions (coming from the Business Glossary) as well as relations
between these Entity Types and their cardinality using a “crows foot” notations. A “crow’s foot” indicates
“many”, and a vertical bar on a relation indicates “one”. An open represents “zero”. In Figure 12.17 we see,
for example, that a Customer owns one or more Policies. We also see that a Policy is owned by exactly one
Customer.
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In a logical model (Which deals with the ‘business solution’) we typically flesh out the conceptual model in
more detail by adding Entity Types, attributes, and so on:
Party
#

ID

+

name

+
+

Customery
#F

Party

Policy
#

Policy ID

+F Policies

+

Description

address

+

Claim history

+

...

...

-

Notes

+

...

is a

owns

concerns
makes

Claim
#

Insured object

Claim ID

+F Customer

concerns

+F Object
+

Description

+

...

#

Object ID

+

Insured value

+

...

Figure 12.15 - Logical ERD

Here we’ve added one Entity Type (Party) and listed the attribute types for each of the Entity Types. Attribute types are either part of the unique identification / primary key (indicated with a ‘#’), mandatory (indicated with a ‘+’) or optional (indicated with a ‘-‘). Furthermore, attributes may refer to the unique identifier
of another entity type. This is called a foreign key and is indicated with an ‘F’. For example, a Claim is
identified by an ID. Also, it lists a customer (the foreign key pointing to the Party attribute of Customer) and
an Insured Object (the foreign key pointing to Object ID of Insured object).
We conclude this section by reiterating a key point about DM: getting to grips with the complexity of the
data landscape of an organization is more than modeling alone. It requires insight in key stakeholders,
quality requirements, data development processes – integrated with disciplines such as EA, BPM, BRM
and software development. It also requires strong governance, stewardship and a data-driven culture. For
more information on the latter, see e.g. (Fisher, 2009 ; Aiken & Gorman, 2012).

12.6 Linking Models
We conclude this chapter with some thoughts on “linking models”, as modeling has been a common theme
throughout this chapter. We have argued that – in the context of the enterprise engineering paradigm – a
distinction can be made between various levels of abstraction, most notably: architecture (how should
we organize ourselves, with a focus on the ‘fundamental organization’ and ‘principles guiding design and
evolution’) and design.
Both levels can and should be tackled with a holistic approach. In the design level, we primarily distinguish
between three areas of modeling (Figure 12.3): process, logic, and information entities. While ArchiMate
is the language of choice for the architecture level, in the design space there are choices to be made. The
following diagram attempts to show the highlights of this chapter with a focus on models:
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Figure 12.16 - Enterprise Design from a modeling perspective

It should be noted that there is a lot more to Business Process Management, Business Rule Management
and Data Management than “just” modeling. Aspects such as policy making & governance form a major
part of those disciplines as well. Only a ‘holistic’ approach will make sure that they (continue to) align and
support the organization in being successful.
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13 Standards & Governance
Standards management plays an important role in many aspects of organizations. It is frequently seen as
a way to improve costing structures, governance, IT-efficiency et cetera. Setting up a good standards practice is by no means simple and straight forward though. In this chapter we will give a high-level overview of
architecture standards management and present a framework for building an effective standards management capability that we have developed.

13.1 Introduction

We are convinced that a well-defined set of architecture standards as well as an effective standards management practice can be of great value for most organizations. Standards allow enterprise architects to
become more effective by aligning with goals such as reusability of components (IT related, but also business related, e.g. a business process or capability) and interoperability between systems. Having said this,
we have to raise a first red flag here: setting architecture standards should never be a goal in itself! Putting
a standard in place should always have a clear and explicit rationale which, in turn, should be linked to one
or more business drivers, such as lowering maintenance costs or faster development of new functionality.
Each architecture standard should be aligned with one or more business drivers. These drivers are in their
turn derived from the overall strategy as declared by the executive board of the enterprise. If an architecture
standard falls short of such a relationship, it is a waste of effort to have and maintain. Benefits of good
architecture standards are numerous and often translate directly into business value. These examples are
drawn from what we have seen in practice, the list is definitely not meant to be complete:
•

•

•

•

Improve efficiency of processes: Architecture standards have an impact on key design choices
for new functionality. The earlier in the development process these choices are made, the better.
This point is illustrated by the simplified graph, depicting how the cost of change curve for the life
cycle of an IT project looks like: the later in the life cycle, the higher (more than linear!) the cost
of change.
Improve interoperability: Think of electricity plugs for your electronic equipment. If you do a
lot of travelling, you know that you need a whole bunch of converter plugs to be able to plug in
your laptop in all parts of the world. The same holds for interfaces between IT systems. The more
standardized these interfaces are, the less “converter plugs” (i.e. Band-Aid solutions) are needed,
the less costs for maintenance, etc.
Reduce risk: We define a standard as some “thing“ or best practice that was proven successful
in the past. This past success and experience with the standard mean that reusing it in a new
project improves the predictability of the result. This greatly reduces project risk of all sorts. Take
for example a standard IT component that handles authorization for access to an application. It
was proven in the past that this standard complies with corporate policies on identity and access
management. Reusing the component in the development of a new application assures us that
the new application also complies with the corporate policy. Hence the risk of a security breach
is reduced.
Lower costs (TCO): Standardization can result in the reduction of the number of assets in the
enterprise landscape. This means a reduction of the total cost of ownership.
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Architecture standards do not exist in solitude in the organization. Beside the actual content of the architecture standards themselves, the “standards practice” comes among other things with processes for
governance and maintenance, roles and responsibilities, and a common vocabulary. The success of the
standards practices depends on how well all this is tied into other processes and frameworks in the organization. This will be a central theme in the subsequent sections in this chapter.

13.2 Terminology
The word “standard” means different things to different people, ranging from “a statement of direction” to
a very detailed instruction manual on how to do or configure something. Similar terminological confusion
arises over words such as “technical specification”, “policy”, “regulation”, “strategy” and “roadmap”.
To complicate matters further, the question of what is what is often a matter of perspective. To illustrate
that point from an IT perspective, consider the following example: the fact that certain types of platforms
are in use as well as selection criteria for picking the right platform would be a useful standard from an
(enterprise) architecture perspective. From this perspective, all technical data on how these platforms are
configured etc. are too detailed. However, from an infrastructure perspective, these details are an essential
part of the standard! A standard can loosely be defined as the agreement that from now on some thing or
best practice should always be used / followed, most likely because its success has been proven in the
past. This definition is general enough to apply to the standardization of e.g., processes, types of technology, or even dress-code if necessary.
In order to make standards usable in projects, the set of standards should be very specific, actionable,
and to the point. The collection of standards (the standards base) can be seen as a “deck of cards”, where
each card is one standard. For each individual project we will select those “cards” that are applicable to the
project. By adhering strictly to the deck-of-cards principle, the actual standards are kept short and to the
point which in turns has two main advantages:

1.
2.

A smaller set of standards and selected for relevance is less likely to “scare off a project
Governance is easier when standards are SMART6.

Considering the set of all architecture standards, two subsets can be distinguished:
•
•

First of all, there is a set of “things” that are mandated to be used in certain situations. Examples
are standard tools, platforms, models, and software components.
The second subset of standards can be thought of as rules: things you should (not) do or properties that systems should (not) have. A typical example here is the fact that sensitive data must be
encrypted with certain algorithms and a specific key length.

Since we are developing standards as a “deck of cards”, these rules and components should be short and
to the point; details are documented elsewhere as visualized in the following diagram:

6
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Architecture Standards
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Rules

Specificaon

Standard
Components

Configuraon

Figure 13.1 - Standards framework

The specifics of a standard rule are documented in a standard specification. The following example illustrates this. In a standard rule named “data specification” it is asserted that an organization’s specific naming
convention should be used when making data models. The actual lists of allowed names is documented in
the standard specification that is associated to that standard rule. There is an extra advantage of separating
between the “core” of the standard, as documented in the rule, and the details, documented in a specification: if some detail changes, this change can be processed in the specification without having to put the
actual standard through a whole process of revision.
Some of the standard components are actual tools. We tend not to use these tools “out of the box”, but we
configure them in a specific way. Therefore, these configurations may be associated to standard components. For example: the standard component for architecture modeling is a tool called BiZZdesign Architect.
This tool can be configured to automatically follow certain naming conventions, layout options etc. That is
why a dotted relationship between a configuration and a specification is depicted in the diagram above.
Some of examples of standards at the enterprise level are:
•
Enterprise Security Standard:
o Rule: All solutions and applications should comply with the enterprise security standards
such as identity management, access management, auditing and monitoring, and information control.
o Details of each of the security domains mentioned could be documented in separate specifications.
o Also relationships to standard components that support the security standards can be created. The standard components refer to physical technology components that the organization chose to adopt.
o The technology components are configured in such way that it meets the security standards
and all the detail of it as documented in the various specifications.
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•

Enterprise Integration Standard:
o Rule: All solutions and applications should comply with the enterprise standards for service
oriented architecture (SOA). All interfaces from and to software components should comply
with the enterprise standards for interface definition.
o Details and specifics of how the interfaces should be defined can be documented in separate
specifications.
o Relationships to standard components can be created. These components describe specific
platforms and tools that support the enterprise SOA strategy. For example service repositories and the technology used for routing and transformation (i.e. the service bus).

13.3 Standards documentation
Having a (well documented) library of standards may look impressive, but need not be very effective by
itself. Indeed, we have seen organizations with close to 5000 pages of architecture standards! This didn’t
even cover security standards and infrastructure standards in their full depth yet.
Impressive indeed, but barely usable in practice! During an engagement at this organization, we learned
that standards were too long and fuzzy, that nobody really knew all the standards and that governance was
hard to say the least. This was a clear violation of the ‘deck of cards principle’ that we introduced in the
previous section.
Since architecture helps in effectively designing and transforming organizations, standards tend to be used
to either (a) help architects to their work – that is, they pertain to the process of doing architecture, or (b)
help architects in making and implementing effective design choices. Therefore, the way standards are
documented should be tailored to being useful in (change related) projects.
We already touched upon the “deck of cards” approach to standards. This deck of cards is – in a matter of
speaking – the “bible of governance” and should therefore be well structured, accessible, and up to date.
Standard rules and components should be separated from their associated specifications and configurations for reasons of stability, maintainability etc. This implies that the first requirement for standard rules
and components should be that they are extremely to the point. In practice we have found that a maximum
of two pages is generally enough. This requirement does not hold for specifications and configurations:
here we document all the necessary details (controls, patterns, scenarios etc.) that projects need in order
to get the job done. Indeed, we have seen specifications as large as 40 pages.
In a way, requirements for standards documentation are similar to those of architecture principles in the
TOGAF standard (see e.g. Chapters 3 and Chapter 6 for an overview principles in the context of TOGAF,
or see (Greefhorst & Proper, 2011)).
•
A standard document should contain a rationale (why did we decide to make this a standard in the
first place) as well as a SMART statement of what is actually being standardized.
•
We strongly recommend that it should be made explicit how governance will take place: who will
check what, and when in order to make sure that the standard is followed? This will provide muchdesired clarity for projects actually using the standard.
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•

Since we have different types of standards, relations between standards must explicitly be documented. This means, for example, that standard rules contain “pointers” to associated components and specification.

Last but not least, the usual “meta data” should be in place: when does the standard expire, who owns it,
what domains does it belong to, etc.
Different projects touch upon different aspects of the enterprise. Therefore, different projects need different sets of standards or a different “hand of cards from the deck” so to speak. The selected set of
standards is the basis for governance later in the project lifecycle. In order to support this process of
selection, it is recommended to document the situations or scenarios in which the standard is applicable.
For example, enterprise standards for presentational styles are applicable in every project where web
pages are developed. It is also highly recommended to keep track of which set of standards each project
is expected to follow.
In practice we have found that a simple Document Management System (DMS) can be very effective for
managing both the individual documents for each standard (i.e., keeping version + change logs) as well as
the issue of tracking compliance of projects.

13.4 Embedding

As mentioned in the introduction, well defined architecture standards do not live in solitude. The relationship between similar concepts in other parts of the organization, such as corporate strategy, policies, tech
standards etc. should exist and be maintained. The “art” of embedding is an important topic, because the
linkages are essential but could easily lead to a rigid and complex system, inhibiting its effectiveness.
In order to be successful with standards, remember that they are there for a reason. Either they emerged as
a best practice, or someone in the enterprise decided that it is a good idea to make something a standard.
To get started with standards, two general approaches can be followed (we describe the two extremes
here, in practice organizations follow a mixed approach): top-down versus bottom-up (see also Section
6.2). A top-down approach asserts that standards are derived from policies, strategies, roadmaps etc. (abbreviated as ‘corporate regulations’ for ease of reference). That is, we define standards to make sure that
people who follow standards actually comply with corporate regulations.
It should be noted that these regulations tend to be high-level and need not be SMART: strategies provide
a general sense of direction in a particular realm, and policies tend to be defined as directives that are not
directly enforceable: they govern a course of action (see e.g. (Object Management Group, 2010)).
On the other hand a bottom-up approach starts with issues at the (current) operational level of the organization. Upon recognition of those ‘pain points’ in the organization and subsequent support of management
to go ahead, best practices are sought or developed to consistently deal with these issues.
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Figure 13.2 - Embedding standards in the organization
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Recognizing that standards must be aligned to both regulations and operations is a good point of departure. It should be noted however, that in most organizations standards are developed from the point of view
of different disciplines / departments. For a successful standards practice, these should be aligned as well
as illustrated by Figure 13.2.
When setting up a standards practice along these lines with a good balance between top-down and bottomup, roles and responsibilities must be defined clearly. This makes sure that projects that actually use /
implement standards do not have to deal with conflicting standards. However, as is so often the case, it
should be noted that the key aspects to success are communication, communication, and communication.
A good vehicle for making sure people aligned in their thinking is a monthly meeting of a standards council.
Figure 13.2 shows that the alignment of the architecture standards both horizontally and vertically involves
a lot of coordination. In fact, in larger organizations each of the red arrows that appear in the diagram needs
to be managed separately, because each box is often a different department with different people (and a
different history in managing standards or similar concepts). In our practice we have seen that setting up a
framework around this alignment needs the right mix of two main ingredients.
On the one hand side there is a need for a fairly rigid structure, in terms of bi-lateral agreements on the
processes. These processes should not be too complex: we recommend that they should be explicitly
documented with simple process flow. A good way to get started is a workshop approach. We recommend
doing this in a rather small group, e.g. one person representing one of the groups (a box in the diagram),
one architect and one facilitator. The other ingredient involves softer skills. The need to align standards
throughout the enterprise needs to be socialized with other groups. This needs an indefinite amount of conversation and discussion (and coffee breaks, and lunches), and often some political savviness to navigate
your way through the corporate waters. Practical tips for enhancing visibility of a standards alignment effort
include sending out newsletters, organize lunch sessions, and putting up posters at strategic locations
throughout the facilities of your organization.

13.5 Life cycle
In pure science, many research papers seem to start with “assume we have a model for X”, after which a
lengthy discussion follows. In practice, we do not have such luxury, especially in the field of architecture
standards. If an organization want to be successful with standards, then it better put in the work to make
that happen. More to the point: standards cannot be “magicked into existence” once a need for it has been
identified (e.g. top-down or bottom-up, see e.g. Section 6.2). It takes time to develop a standard, and once
it has been developed it must be properly maintained and eventually it should be retired
Setting up a proper life cycle and supporting process may seem simple at first glance. There is a bit more
to it than just tracking which standards are still in draft, which are active, and which are retired, and this has
everything to do with a pro-active governance process. The following diagram shows the various states and
transitions that we found to work well in practice:
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[ready for
approval]

[obsolete]

[published]

[approved]
Under review

Draft

Awaiting publication

Active

[needs update]

Archived
[end of life]

Figure 13.3 - Basisc standards life cycle

The basic idea is simple: first, standards are developed. After an idea has been articulated and while it is
being developed, the state of a standard is draft. Once it is ready for approval, it is offered to some board
(typically the Architecture Board (AB), see Section 6.5). The state then changes to under review. Let’s assume the board approves it.
Here we introduce a first trick: there may be valid reasons to hold back the publication of a standard for
a bit. For example, we want some IT component to become the standard for some functionality, only the
project that initially implements the functionality has yet to start. Therefore, we must distinguish between
an awaiting publication state, which merely states that the board agrees, and a subsequent active state
which means that the standard has actually been published and is now valid. The active state is actually
composite as it encompasses several sub-states as illustrated by Figure 13.4.

First we hit the pure active, published sub-state. This means that the standard is out there, being used etc.
After a while (typically time-triggered), the standard must be reviewed by the board. The state then becomes active, under review. This leads to an update (active, under revision), immediate re-approval (active,
awaiting re-publication) or a decision to scrap the standard because it is now outdated. The latter means
we’re moving out of the composite state to the Archived state.

[approved]

[ready for review]

Active,
published

[re-published]

Active
under review

[needs update]

Active
under revision

[outdated]

[re-approved]
Active,
Awaiting re-publication

Figure 13.4 - Expanding the Active state

In order to effectively manage the transition between the different states of standards, two things are
needed: first of all, standards must be clearly tagged with respect to their state. This can either be done
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in the document itself, in a document management system, or otherwise. However, this is not the most
important part. In order to be successful, the organization must look into standards approval processes as
well as roles and responsibilities.

13.6 Standards governance
Architecture standards can be incredibly valuable if they are properly managed and used in practice. This
may seem obvious, but unfortunately we have seen several cases in practice where organizations develop
a (large) body of standards and fail to manage and use it properly. Over time the standards base gets outdated, degrades, and loses its value at which point it will sit on a shelf collecting dust.
From this analysis, we learn that processes related to keeping the standards body up to date and processes related to governing the use of standards are two sides of the same coin. Both must be in place if
we strive for effective standards management. Keeping the standards body fresh, active, and up to date
sounds simpler than it really is. At first glance, it may seem that all we have to do is to make sure that standards get a periodic review and make sure that we have some mechanism in place to receive feedback
from others on their usefulness in practice. There is more to it than that. Here are some typical things to
worry about based on our work in several organizations:
•
•
•

•

Who actually approves and effectuates a standard, and who is bound by its use?
Who owns and is responsible for maintaining standards in a certain domain. Is that one person,
or a whole group?
Do we want standards to expire after a certain amount of time (i.e., we have to schedule a review
cycle for each standard), or do they only expire when some stakeholder in the organization complains that it is out of date?
How do we make sure that our standards stay aligned with strategies, roadmaps, and policies of
other groups in the organization?

Our experience is that a simple approach, in line with the TOGAF practice, tends to work best in this respect. In this approach we distinguish a number of roles in the standards management practice:
•

•

•

The architecture board (AB) owns the body of standards and drives its development and is responsible to keep it up to date. Members of the AB should be sufficiently high up in the chain of
command, typically at the director level. They take care of approval of standards and delegate
work packages related to the development of standards to domain leads. This is also where expiry
of standards is tracked, typically by means of an automated system that triggers when a standard
is about to become outdated.
Domain leads are responsible for making sure that standards in a particular domain (such as
integration, or security) are aligned with regulations (policies, strategies, roadmaps) etcetera. In
Section 13.4 we described some guidelines and best practices on how to achieve this alignment.
Domain leads are typically also subject matter experts.
Subject matter experts (SMEs) do the actual work of developing standards. Typically an SME
receives a work package to develop or update a standard after which it goes via domain lead to
the AB for approval.
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Figure 13.5 gives an example of a governance structure based on the above principles that we have developed for one of our clients:

Typically:
• Lead architects
• SME’s when necessary
• Sponsor for project

Typically:
• Lead architects
• Management responsible
for upholding standards
Compliance
Assessment Board

Compliance
assessment

Project team

Typically:
• Lead architects
• Key developers /
specialists

Governance
mechanism
development

Architecture
Board

Checklist

standards

Experts in individual
domains, such as security,
infrastructure, legal, etc.

Standards
development

Subject matter
expert

Figure 13.5 - Sample governance structure

One other thing should be mentioned here: developing and maintaining standards take time. It is not
something that typically can be done “in between other jobs”. As such, work related to standards should be
managed as mini projects with proper time codes, delivery and so on.
In theory, standards are developed as best practices and people want to follow them because they make
sense. In many cases this is indeed the case. We have seen several examples where standards around
complex security services were followed automatically by everyone in the organization because they made
so much sense: figuring out other ways to implement security requirements that are covered by the standard would just take too much time and hassle and thus no one bothered to do so.
In other cases, though, we see the exact opposite. Unfortunately this typically tends to be the case with
standardized technology. Exaggerating slightly: it appears that every project wants to reinvent the wheel
and bring its own specific new and cool toys into the organization rather than using the standard. We have
seen cases where organizations have several different database platforms, ETL tools, and even ESB’s
leading to a dispersed landscape as well as high cost around licensing and maintenance.
Keeping the standards body fresh, active, and up to date sounds simpler than it really is. At first glance, it
may seem that all we have to do is to make sure that standards get a periodic review and make sure that
we have some mechanism in place to receive feedback from others on their usefulness in practice. There
is more to it than that. Here are some typical things to worry about based on our work in several organizations:
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There are also several practical things that can be done to be successful in this area:
•
First of all, every project deserves an architectural intake. The goal of the intake is to figure out,
among other things, which of the standards apply to the project and whether exemptions are applicable. We briefly mentioned the selection of standards for a project in part 3, where we also
mentioned that it is important to keep track of which standards were selected for a project.
•
Be careful of “thou shalt!” architecture in that respect: focus on how to help the project achieve its
business goals effectively.
•
During the course of a project, actively monitor and help with the use of standards.
•
Especially for IT-related standards: develop a strategy for handling standards compliance of systems that are in production. Some rules (i.e. security) must always be followed. However, it may
not be a good idea to upgrade the entire application landscape to the latest version of a standard
platform.
Last but not least, a few tips on getting started with standards management. First of all, experience shows
that it is best to “think big but start small”. Start in a small area and start showing value, building the standards practice as you move along. Indeed, it seems that IT standards may be a good place to start. Get
an architecture board in place as soon as possible. This will improve visibility of the initiative and provides
a good linking pin to the rest of the organization. Last but not least: communication is a key ingredient of
being successful.
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14 Architecture modeling with ArchiMate
Throughout this book we have covered the ArchiMate framework, language and its use extensively. In this
chapter we build on that ground work and present best practices as well as potential solutions to common
modelling problems in the form of “good practices”. Each section that follows covers a single topic. We end
each section with a tip that highlights the main point.

14.1 Formal vs informal models

The first type of architecture documentation to be considered is the use of models. A wide range of models
have been proposed and used successfully over the last few decades. Some more formal, other informal
(PowerPoint still seems to be a popular “modeling tool”). A lot can be said about the merits of a formal or
informal approach. The figure below lists a few:

+

-

Formal

Informal

• Reliable and effective
tool-based (impact)
analyses
• Improved
communication with
specific stakeholder
group
• Tool support

• Quick and easy to
create
• Apparently easy to
communicate
• Many degrees of
freedom in creating
visuals

• May be hard to learn,
• Not all stakeholders
will appreciate formal
models, additional
graphics may be
needed

• No re-use of models
• Poor capability for
analyses
• Poor communication
due to lack of formal
understanding of
concepts

Figure 14.1 - Formal vs informal models

The combination of formal models with flexible visualization mechanisms tends to work best in practice. As
such, ArchiMate is a good candidate as the language was specifically designed to cater for various stakeholders. Also, with good tool support it is possible to generate tables, change the graphic shape of concepts
and relations and so on: anything to improve the communication about the fundamental organization of a
system with various stakeholders.
Tip:

Make sure you spend enough time figuring out who your main stakeholders are, and what their
communication styles are. Carefully balance between formal and informal models. If in doubt, make
sure to take both with you to the next meeting!
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14.2 Architecture principles and models

There are many definitions of architecture around, all focusing on different aspects: ontological definition,
process, framework, language and so on. The ANSI/IEC/IEEE 42010 standard does a good job of explaining what architecture really is (ISO, 2011). In order to know what the architecture (of a system) is, we need
to answer two questions:
•
What is its fundamental organization?
•
What are the principles guiding its design and evolution?
These questions not only give insight in how to document architecture (models for fundamental organization, principles for principles guiding design and evolution), they also give insight in how the instruments
of EA can be used to add value to the organization: gain insight in the fundamental organization of the
enterprise at a high(er) level of abstraction, and develop a road map to help steer the organization to where
it wants to be.

Stability / Control

More accurately: principles guide the development of models in light of a desired change. Only by weighing
the set of principles – in line with the overall strategy / vision for the enterprise – in the light of some goal
that the organization wishes to achieve can we decide which solution alternative should be pursued. The
following anonymized example from a recent assignment illustrates this:

Principle

Principle

Golden
opportunies

Management

Procurement

Principle
Principle

Inbound
logistics

Principle

Work on
alignment

Principle

Sales

Production

Data
Management

Outbound
logistics

Support

Principle
Principle

No fit with
current change

Flexiblity / Agility

Figure 14.2 - Example use of principles

The challenge for this organization (in the business of information development and delivery) was a major
reorganization. The goal for the architecture team was to assist management in coming up with an organizational structure that would help the organization to live up to its mission statement: deliver high quality
information to a wide range of (internal) customer groups. While developing a business function model
(shown on the right) to get a feel for the type of work that had to be done to make that happen, they also
identified:
1. The strategic challenge of balancing between flexibility / agility and stability
2. Principles and statements of direction from various groups in the organization
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We mapped the principles on a polarity map (Johnson, 1992) to see their interplay. We quickly identified
which principles were easy to follow, and which principles did not align with the task at hand at all. This left
only a small set of principles that needed more work. After a serious of workshops with all stakeholders
involved we managed to translate the function model into an effective orgchart for this organization.
Tip:
Start every modeling initiative with developing / confirming a set of principles and use them to
guide your modeling effort. Make sure all stakeholders agree on the set of principles that are used
for this initiative, preferably before a single model is presented to them.

14.3 Links between applications
One of the key challenge in working with ArchiMate is choosing what to show, and which “route” to take
when trying to solve a modeling puzzle. Since ArchiMate is a rich language, there are often many different
ways to show some aspect of the architecture. This is particularly true in the application domain, where
there are five ways to link applications:
A

B

Application service

Application
interface

Data object

Figure 14.3 - Links between applications

Working from the top down:
•
Perhaps the simplest version is a flow relation between two applications. This relation expresses the
fact that something (data, see also the next section) flows from A to B. By adding a label / linking a
data object to the flow relation we can also specify what it is that flows from A to B. The advantage of
this approach is conceptual and visual elegance.
•
The second version has the same advantage, but expresses something slightly different: here we see
how A is used by B. We do not know exactly what it is that B uses from A, however. There is also no
‘easy’ way of showing this.
•
The third option yields a more expressive version. Here we see that a service is realized by A, and is
used by B. While application services can be modelled at various levels of abstraction (service calls in
a SOA-architecture, manipulations of data objects, or a level of granularity that is close to steps in a
business process), this is a convenient way to link applications as well as to show which functionality
is available where in the application landscape.
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•

•

The fourth option uses the application interface concept. While the application services shows which
functionality is exposed by an application component, the interface shows where / how it is exposed
(more specifically: what the touch points are).
Last but not least, we see a more explicit version of the first option, where A writes a data object that is
subsequently read by B. Note that this is a ‘logical’ link between A and B. It says that data is transferred
from A to B, but not via which interface / via which service bus etcetera. If this information is important,
then a simple trick can be used: link the data object to the application interface with an association
relation, and use a label view to create something like this:
Application
interface

A

B

Data object
Figure 14.4 - Simple data flow

This is a basic starting point for a data flow diagram, which is discussed in more detail in the next section.
First:
Tip:
less is more when representing links between applications. Too often do we see architects invest
in doing “everything” and creating links that are never used for visualizations nor for analyses.

14.4 Data modeling and flow
Over the last few years we have observed a renewed interest in data. In the 1990s, techniques such as
Yourdon’s Modern Structured Analysis (Yourdon, 1989) and James Martin’s Information Engineering (Martin, 1990a and 1990b) were very popular. These methods made heavy use of data flow diagrams (DFD)
and entity relationship diagrams (ERD).
Over the last few years we have seen a revival of data: organizations increasingly recognize data as an
asset (Fisher, 2009) and invest in developing and maintaining this asset. To put it differently, organizations
recognize that systems are temporary, and data is forever. As a direct consequence we also see renewed
interest in these modeling techniques, also by those who are accustomed to using ArchiMate. Luckily, both
can easily be represented in ArchiMate.
Billing
Sale

Party

Pull customer
data

Customer

Customer Store

Customer

Figure 14.5 - DFD in ArchiMate
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The key to modeling DFD’s with ArchiMate is the question: how to model a data store? There is a lot to be
said for modeling a store using the data object (it doesn’t “do” anything and is manipulated by functions). Another option is to represent the store as a function (the function is to ‘store data’). This has the advantage of:
•
•

being able to use the flow relation, and
linking functions to infrastructure services (i.e. the “storage” service which is linked to database
nodes).

In Figure 14.5 we’ve used profiles to indicate which functions are used for stores, and which functions are
used for the manipulation of data. This is quite close to traditional DFD’s. It should be noted that for this example, ArchiMate has been extended to support traditional at the architecture level. The following diagram
shows a more traditional DFD:
Pull Customer Data
ERP

sale

customer

party

CRM

Generate Invoice
customer
customer

invoice

Client
Figure 14.6 - Detailed DFD

Note also that the flows in Figure 14.5 are all labelled. This is not “just a label”. We created a small profile
to link actual data objects to the flow relation, which allows us to easily create a link to fleshing out those
data objects in an ERD-style notation in ArchiMate (see also Section 12.5)
Customer

Address

ID

Street

Billing address

House nr

...

Zip code
City

Figure 14.7 - ERD in ArchiMate

We’ve used the data object concept to model both data objects and their attributes. We have changed the
visualization to make it more compact and visually appealing. These should be refine in more detail with
traditional conceptual / logical ERD’s. The following diagram shows a logical ERD using the crows foot
notation:
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Customer

Address

#

ID

-

Street name

+

Billing address

#

House number

+

...

#

Zip code

#

City

Figure 14.8 - Detailed ERD

Tip:

Focus on data, and manage data as an asset, separate from the systems that store and manipulate data. Use ArchiMate to create architecturally relevant models and flesh them out in more
detail at design time with e.g. ERD’s and DFD’s

14.5 Plug and play process architecture
When starting to model, it often pays off to start with business processes. There are many advantages to
such an approach: they are customer-focused and typically business stakeholders find it easy to talk about
them. To maximize the return on modeling effort (ROME), we recommend to start with “from customer to
customer processes” (Somers et al., 2010). That is, processes that start with the request of a customer
and end when this request is satisfied. Often these processes span departments and functions, which gives
a lot of insight!
In many cases, processes follow a fixed pattern, while the actual the flow of a process depends on the
specific type of request that someone makes. This is where a “plug and play” architecture may be useful:
combine the modeling of the pattern by linking to specific process building blocks that are used in the actual process flows. The following example from a customer assignment in 2010 illustrates how this works:
End-to-end process
Receive
message

Business event

Process
message

A1

End-to-end process for E1
E1

E2

End-to-end process for E2

Figure 14.9 - ArchiMate plug-and-play process architecture
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We started with the very simple observation that a business event triggers and end to end process with
three main steps. We receive the message, processes it, and send a notification. Not very fancy, useful.
The next step was to model the fact that we have several types of business events using a specialization
relation. These are more ‘concrete’ than the abstract event, and therefore we highlight them using a different color. Depending on the actual event that fires, different versions of the end to end process manifest
themselves. This is modeled using the specialization relation. The actual difference between them is represented by the fact that we “plug in” separate process steps using an aggregation relation. These building
blocks, of course, are a specialization of the process message step in the organizational process.
Note that we only shared this complex model with the architects of this organization. For management and
decision makers we mainly showed the overall process pattern (top level) whereas with people from the
work floor we showed the more detailed versions.
Tip:

Focus on patterns as well as on actual manifestations of these patterns. Also, focus on ‘how things
are related’ rather than the details of ‘who pokes who’. Be careful what views you prepare for various stakeholders. Generally the adage “less is more” should be followed whenever possible.

14.6 Linking models to models
Organizations typically have to juggle more than one architecture model. We typically see two reasons for this:
1.
2.

The organization makes heavy use of reference models and reference architectures, and
The organization makes a distinction between conceptual/logical, and physical models.

Regardless of the reason: there is often a need to link elements from various models to indicate that A is
a version of / equal to / related to B (in two separate models). In BiZZdesign Architect it is possible for a
model package to consist of more than one model. Elements from models in a package can be linked using
dependency relations. The following diagrams illustrate how this works:
customer-to-customer process
Process
information

Document
Management

customer-to-customer process
Process
information

DMS
Document
Management
Storage
Sharepoint

Storage Server

Sharepoint Server

Windows

Storage

Sharepoint SRV
Storage Server

Blade

LAN

SAN

Figure 14.10 - Creating links between models in a package
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On the left we see a conceptual/logical model, on the right its physical counterpart. In the logical model,
the Application Service is realized by a logical component called “DMS”. For the physical solution, the tool
SharePoint was chosen. To represent this fact, the is equal to dependency relation is used. Similarly, in the
logical the “storage” infrastructure service is realized by a logical node called “Storage server”.
In the physical world, the SharePoint component is realized by an artifact that is deployed on a server with
a single blade that runs the Windows operating system. This server is connected via the local network
(LAN) to a Storage Area Network (SAN) server where the actual data is stored. The is equal to dependency
relation can again be used to link the elements from the conceptual/logical model to the physical model.
Tip:

Don’t mix abstraction levels. Instead, create links between separate models (in a single package)
using the dependency relation.

14.7 Functional perspective on Infrastructure

Most ArchiMate tools are very flexible with their visualization capabilities. This makes it very easy to model
a lot of detail and still be able to show something that is useful. Sometimes, though, we see people “go
nuts”, literally. Consider the following example from an assignment in 2012:
Peterburough

Peterburough
Rack 1
Enclosure

Rack 1
Blade 1
Enclosure
Blade 2

Blade 1

Blade 2

Figure 14.11 - Going nuts with details in ArchiMate

For this engagement we were working with a group of architects in the infrastructure realm. So far they
had used a regular drawing tool from a well-known vendor to craft infrastructure diagrams. While they were
convinced that ArchiMate was going to help, they also didn’t want to lose their pretty pictures! Even more,
they used a conceptual/ logical model for their architecture diagrams, but also needed something more
physical, which was pretty close to a full-blown configuration management database (CMDB). With a bit of
tweaking (Figure 14.12 shows an intermediate step for this) we were able to help them create visualizations
that were quite close to their original diagrams and everybody was happy …
There is an interesting question that came to mind though: is this still architecture work? Is this what ArchiMate is all about? While we generally approve of the adage “use whatever works”, it seemed that a
line was crossed during this assignment. We believe that it makes sense to model the infrastructure with
a functional perspective, as advocated by the Open Infrastructure Architecture Method (Schoonderbeek et
al., 2013)
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The following example shows the main line of reasoning:
Receive mail

Receive mail
Local delivery

Receive incoming
message

Validate

Forward

Registry

Send mail

Figure 14.12 - Functional infrastructure view on receiving mail

At the top we start with an infrastructure service that may be required (used by) an application component.
This specifies what functionality is required by the application component. Often this is accompanied by a
set of non-functionals that specify with what quality the service is to be implemented. In the middle we see
a functional decomposition of how that is to be done. It shows, for example, that we first store the incoming message, then validate if the message is for a local user with a lookup in the registry, and then either
forward it or do a local delivery.
These patterns typically are generic. While we made up this example for purposes of this book, a set of predefined patterns can be found online7. This both speeds up the development of infrastructure architectures,
and provides architects with a shared vocabulary.
Only after (functionally) specifying the infrastructure with services and functions would we look into its construction by means of nodes, composed of hardware and system software. Modeling this is fairly straight
forward as is shown in the next diagram:
SMTP

Mail server
Exchange

Windows

Blade

Figure 14.13 - Construction view for infrastructure
7

See www.infra-repository.org/oiar/index.php/OIAm_Repository (last checked: 09 October 2013)
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Making this distinction between a functional and construction perspective on infrastructure can be quite
powerful. By using the library of predefined patterns, architects can make a quick start with developing
their architectures. And last but not least: they allow architects to hide quite a bit of complexity and keep
their architecture views readable by a wide audience! The last example, which mixes function with a bit of
construction. for this section illustrates this point:
A

B

Messaging

ESB Server
Guaranteed
Message Delivery

File Storage

Data Management

Authentication &
Authorisation

Figure 14.14 - Functional view on messaging via an ESB

At the top of the diagram we see the logical communication between two application components: they apparently exchange messages. It may very well be that we want to express the fact that – due to formulated
requirements or principles – communication between components (a) is not allowed to fail, and (b) should
therefore be handled by an ESB server.
To deal with this, we have used a “guaranteed message delivery pattern” which is fleshed out in more detail
in another view. We did indicate that this pattern requires other infrastructure services. Also, we’ve specified
that the ESB server is to take are of this guaranteed delivery.
Tip:

Start thinking about infrastructure in a functional way before diving into construction. Re-use
patterns to quickly get started, and chose visualizations that appeal to your audience.

14.8 Using tables, matrices, and heat maps
So far we have mentioned the topic of communication several times. In this last section, we will give it
the attention it deserves and talk about communicating ArchiMate views with various stakeholders. We’ve
mentioned a few times already that with proper tooling it is fairly straightforward to generate complex views.
Sometimes, it is actually a little bit too easy as it is tempting to show too much detail.
•
The number of concepts on the view
•
The number of relations on the view
•
The number of different types of concepts on the view
•
The number of different types of relations on the view
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To illustrate this point: a typical org chart has many ‘boxes’ for staff, departments, divisions, and so on. Let’s
assume we need 40 boxes for a typical orgchart. In ArchiMate these are all modeled using the Business Actor concept. A view with 40 actors & relations is – with proper layout – still fairly easy to interpret. However,
a view with 40 concepts that include actors, roles, services, application components and a several different
relation types may be less easy to interpret.
We usually practice the “less is more” adage: show what you have to and nothing more. Also, to reduce
visual complexity, we make use of graphical nesting and colors to simplify a view. The following diagram
illustrates this:
Acceptation
system

Registration
system

Assessment
system

Customer administration
system

Claim Files
Service

Customer Files
Service

Legend
Application component
Acceptation system
Assessment system
Customer administration system
Registration system

NAS File
Server

Mainframe
DBMS
Claim Files
Service

Customer File
Service

Unix Server Farm
LAN

Message
Queing

Mainframe
DBMS

NAS File
Server

Unix
Server 1

Unix
Server 2

CICS
Firewall
Profit
Unix Server Farm

Message
Queing

LAN

CICS
Firewall
Profit

Unix
Server 1

Unix
Server 2

Figure 14.15 - Using colors and graphical nesting to simplify a view

Here we’ve removed all composition relations by graphically nesting the ‘parts’ in the ‘whole’. Also, we’ve
removed the application components from the view and color-coded the infrastructure services to show
which service is used by which application component. Even with those tools, it may still be tempting to “go
nuts”: think of a legend for your diagram with over 20 different colors listed and imagine having to figure
out what is what!
Also, sometimes we encounter people who are interested in parts of the architecture, but donot appreciate diagrams very much. Even for those stakeholders there may be easy solutions:
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Customer

Payment
Service

Declaration
Service

Payment
system

Accept claim

Register claim

Assess claim

Pay claim

Acceptation
Service

Register
service

Assessment service

Customer administration service

Acceptation
system

Messaging service

Registration
system

Data access
service

Assessment
system

Claim Files
Service

Customer administration system

Customer File
Service

Mainframe
Message
Queing

DBMS

NAS File
Server

Figure 14.16 - Using matrices and heat maps

After doing an analysis – presented on the left – we’ve come up with a view that includes processes,
components, infrastructure, and used labels to show the service level of our application services. Using
BiZZdesign Architect it is fairly easy to transform this to the view on the right, which shows the relation
between business processes (vertically) and infrastructure components (horizontally). The names of the
application services and application components that link processes to infrastructure are in the cells of the
matrix. We’ve used a color overlay to show the service levels.
Tip:
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Don’t show too much on your views. Keep it simple and minimize graphical complexity. Use (a)
graphical nesting, and (b) colors/ labels whenever possible to simplify your view.

14. Architecture Modeling with ArchiMate
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15 Conclusion

In this book we set out to discuss the field of enterprise architecture from a very practical point of view:
what is it, and how is it used in practice to help build stronger organizations? While many frameworks, tools
and approaches have been developed, we chose to focus on TOGAF and ArchiMate. We strongly believe
that these twin-standards from The Open Group form a solid foundation for building a strong architecture
capability.

15.1 Summary

In the first part of this book we presented a high-level overview of the theory behind TOGAF and ArchiMate.
Simply put, this boils down to:
•
Architecture is about the fundamental organization of an enterprise and answers the question:
how should we organize ourselves, and how can we get from where we are to where we want to
be.
•
TOGAF has – especially with its Architecture Development Method (ADM) – a strong focus on the
process of architecture, from vision to implementation
•
ArchiMate has a strong focus on architecture modeling and seamlessly ties into the ADM
This theoretical overview serves as a foundation for the remainder of this book. In the second part the focus
was mostly on getting started with an enterprise architecture capability, whereas the last part of the book
covered more advanced topics related to EA.
Key topics and tips from these sections – supported by theory as well as a wide range of projects around
the world from the last few years – are as follows:
•
When building an EA-capability, make sure you start with a “mixed” approach: keep a close eye
on key stakeholders and their concerns, and get them on board early.
•
Don’t try to boil the ocean: add value early on and build the architecture capability in a step-bystep (opportunistic) manner.
•
Use a model-based approach: models facilitate rational decision making as well as communication with key stakeholders.
•
Use a maturity model / phased approach to building and growing the EA capability. Start small and
grow organically, one project at a time. Do keep the end goal in mind!
•
Find a way to launch an architecture board as soon as possible. A board can be a powerful force
in establishing and growing the EA capability in the long run.
•
Use a model-based, tool-support approach to EA. Models are a powerful tool for analysis and
communication. They are also indispensable for capturing, reusing and sharing knowledge about
the architecture of the enterprise.
•
Link strategy to execution via architecture, and maintain a business focus
This raises the question: what’s next? What else should be taken into account?
The first thing to note is that no two organizations are the same. There is no single “best” way to do things,
or even no “right” way most likely! In that sense, EA can surely be seen as a wicked problem (Rittel & Weber, 1973 ; Camillus, 2008). While we believe in the combination of TOGAF and ArchiMate, we also believe
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that organizations should pick and choose what they want / need, given the current level of maturity and
business goals for EA. Keep your eye on the ball: build a strong organization using an enterprise architecture approach

15.2 Next steps
We conclude this book with an attempt to look into the future. Niels Bohr famously stated that “prediction is
very difficult, especially about the future”. However, we’d like to take this opportunity to give it a try.
This book captures the lessons learned from many projects. The authors worked together on some of them,
and worked with various teams over the last few years. The way the cards are dealt currently: we expect to
remain active in the field of enterprise architecture and hope to share many more stories from the trenches
with you. Keep an eye on the blogosphere as well as LinkedIn if you’d like to know what we are up to.

This brings us with a call to action: more practical stories about EA should be published and shared if we
would like to bring our field to the next level. EA is first and foremost a practical discipline. Theory is useful
but what is needed the most is a solid body of case studies and experiences. Do get in touch if you have
a story to share!
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