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Preface
This preface sets a general backdrop for the book and presents an
overall historical and situational context in which this book was
created. In particular, this preface starts with explaining the
background, origin and motivation for writing this book. Then, this
preface explains what this book is all about, describes its distinctive
features and the intended audience. Lastly, this preface presents the
structure of this book and clarifies some important terminological
issues.



Foreword to the Second Edition
More than two years have passed since the publication of the first
edition of this book in 2018. The book was generally warmly
accepted by the enterprise architecture (EA) community and I
received many appreciative personal emails and positive reviews on
Amazon from its readers. Some people told me that the book helped
them resolve a persistent cognitive dissonance between what they
hear about enterprise architecture and what they see with their own
eyes. Other people told me that it helped them understand how
enterprise architecture works or establish EA practices in their
organizations. A number of university lecturers from different
countries wrote me that they have decided to adopt the book as a
key resource for their EA courses, which motivated me to develop a
supplementary teaching pack for universities based on the contents
of this book (more detailed information on the available teaching
materials is provided in Appendix B).

However, the book was not without its critics. Some faithful
zealots of EA frameworks claimed that, despite all the abundant
negative evidence, these frameworks are in some or the other
inexplicable way “fundamental” for enterprise architecture, which I
consider as sheer fanatical obscurantism. Other less ardent
proponents of EA frameworks argued that the models I present in
the book, and particularly the CSVLOD model of enterprise
architecture, are complementary to, rather than a substitute for,
existing frameworks. Here I would reply that EA frameworks, due to
their non-empirical origin, complement my models only in the same
sense in which religion complements science or science fiction
complements research-based literature.

Some people complained that the description of enterprise
architecture that I provide disappoints them and does not match with
what they believe enterprise architecture should be, e.g. do not
center around IT and equally embrace all aspects of organizations.
Here I would emphasize that the intention of the book is to
accurately capture what actually is, rather than to inflate hopes or
speculate on what should be. Moreover, I would argue that the
organizational reality is as it is because of sound objective reasons



and simply cannot be different in given circumstances. Other people
have been disappointed by the absence of straightforward “do this,
this and that” guidance, which they think is practical and actionable.
To their further disillusionment, I can only add that most real-world
managerial problems are too complex, multifaceted and situation-
specific to be addressable with simplistic step-by-step prescriptions.
For this reason, all universal advice, one-size-fits-all recipes and
strict rules to be followed tend to be deceptive and should not be
sought, hoped for or trusted by EA practitioners; thinking should be
applied instead[1].

Another, more interesting stream of inquiry that I received can be
exemplified by the following questions: Many organizations use EA
frameworks like TOGAF or Zachman, but who uses your approach?
Frameworks are proven, your models are not, why should we trust
them? How can we know that the CSVLOD model really works?
These and similar questions, in my view, indicate a truly tragic
situation observed today in the EA discipline (and seemingly not only
in the EA discipline): due to the excessive reckless promotion of
faddish ideas, people feel utterly confused, they are hopelessly lost
in the flow of endless hype and simply unable to distinguish reality
from fiction. To answer all these questions, I can only reiterate once
again two central findings of my research reflected in the book. On
the one hand, even though popular EA frameworks are very widely
discussed, all the available evidence from real organizations
unequivocally demonstrates that their suggestions are impractical
and whenever these frameworks are “used”, their usage is purely
nominal and symbolic as experienced architects today never treat
their recommendations seriously. On the other hand, the CSVLOD
model of enterprise architecture and other models I introduce in the
book describe what accomplished architects actually do in
organizations based on their own experience (certainly, a subject to
my interpretation of their stories) regardless of whether they declare
the use of any EA frameworks or not. To summarize, successful EA
practices never resemble prescriptions of EA frameworks in any real
sense, even when lip service to frameworks is paid, but these
practices tend to correlate with the CSVLOD model, even if the
involved EA practitioners never heard about this model.



Meanwhile, I was continuing my research on EA practices in
organizations, collecting new data and analyzing new evidence.
During my empirical studies, I was astonished (yet again) at how
diverse, peculiar and idiosyncratic real-world EA practices are in all
their aspects. It is arguably impossible to find two EA practices with
identical processes, artifacts or positions for architects, which
sharply contrasts with the talks of industry gurus, who know exactly
what every company must do to survive in the epoch of digital
transformation. The inflow of new findings and worthwhile
observations served as a primary motivation for preparing the
second edition of the book and enriching it with more details.

Another important motive for updating the book was the fact that
the mainstream discourse around enterprise architecture is not
getting any better in terms of clarity, veracity and realism[2]. For
instance, business media commentators continue presenting
enterprise architecture to the world as four separate clean-cut and
clearly defined business, data, applications and technology
architectures, as if it can be observed in any real EA practices[3].
Professional journalists imperturbably keep on baffling the minds of
CIOs with the same old EA frameworks, as if they did not prove
impractical long ago[4]. Irresponsible EA training providers are still
promoting the respective courses and certifications, as if these
frameworks have not already wasted enough money for
organizations trying to use them[5]. Industry “experts” continue
disseminating ideas of staggering absurdity, as if they live on some
other planets[6]. Academic articles on enterprise architecture become
even more “theoretical”, distanced from reality and irrelevant to
practice[7]. The landscape of EA-related fads has been further
enriched, or littered, with bizarre products exploiting the hype around
new buzzwords such as “agile” and “digital transformation”[8].
Despite active work on all fronts, the situation with genuine
systematic knowledge in the EA discipline has not improved, if not
worsened. It is still very difficult to find any consistent information on
an EA practice and evidence-based answers to many essential EA-
related questions. Thus, a trustworthy source on enterprise
architecture is needed.



Furthermore, it is my firm belief that any serious research-based
book on an evolving subject should be not a static depiction of the
situation at some moment in time, but rather a “living” text that
develops hand in hand with industry practice and our understanding
of it, gets extended, corrected and perfected. All these motives
contributed to my decision to invest considerable time and effort in
preparing the second updated edition of this book.
Materials for the Second Edition (Follow-Up Research, 2018-
2020)
This book is a product of the ongoing multi-year research initiative on
enterprise architecture performed by the author. The book is based
on a considerable volume of primary and secondary data incoming
from various sources accumulated by the author since 2013. The
materials underpinning the second edition of this book come from
the follow-up research activities on enterprise architecture in which
the author has participated in 2018-2020. In particular, the second
edition benefits from the new information on EA practices obtained
from the following sources:

Analysis of almost 400 diverse publications on enterprise
architecture and information systems planning, including
both newly discovered historical publications and fresh
publications that appeared in print after the release of the
first edition of this book
A series of 30 interviews with architects of various
denominations from 25 diverse Australian organizations of
different sizes and industry sectors with EA practices of
varying maturity conducted personally by the author
In-depth case studies of two rather large Australian
organizations, a government department and a bank, with
reasonably mature EA practices where the author
participated as a data analyst
A series of eighteen interviews with various EA
practitioners in different Australian organizations of diverse
sizes, industries and experiences with enterprise
architecture where the author participated as a data
analyst



Therefore, the second edition of this book leverages a substantial
amount of new empirical evidence on EA practices from multiple
organizations. However, some of the worthwhile findings,
observations and insights have not yet been reflected in this edition
and will be incorporated into the subsequent editions of this book in
the future.
Changes in the Second Edition
The second updated edition of this book includes several substantial
additions and a multitude of smaller enhancements throughout the
text. Some of the implemented improvements should have appeared
earlier in the original first edition, but have been overlooked, while
others are based on the new empirical data that has been collected
since the publication of the first edition. The most noticeable
improvements in the second edition include:

Chapter 7 (IT Initiatives and Enterprise Architecture) now
describes in detail the IT investment portfolio management
and budgeting processes, their place in the context of an
EA practice and their relationship to IT initiatives and other
EA-related processes
Part II (Enterprise Architecture Artifacts), and especially its
Chapter 11 (Visions), now provides more examples of
popular EA artifacts and describes in greater detail their
usage scenarios in organizations
The descriptions of the roles of engagement managers
and technical designers, career paths of architects
(Chapter 16), architecture functions in complex
organizations (Chapter 17), project checklists and
assessment forms, “agile” enterprise architecture (Chapter
18) and some other special elements of an EA practice
have been added
The descriptions of EA-based decision paths (Chapter 15),
architecture governance procedures (Chapter 17), EA-
related measurements (Chapter 18), the maturity of an EA
practice (Chapter 19) and some other important aspects of
an EA practice have been significantly extended



Numerous less prominent extensions, clarifications,
rewordings and readability improvements have been
introduced

To summarize, the second edition of the book has not changed
structurally, but has been greatly enriched with details. As a result of
these changes, the book has increased in size by almost one
hundred pages compared to the first edition.
Acknowledgments to the Second Edition
The second edition of this book was made possible by more than 60
Australian and international EA practitioners from different
organizations who participated in the respective research activities,
spent their valuable time and attention and shared their insights on
enterprise architecture. I am immensely grateful to all these people
for their contribution to this research, though far from all of them I
met personally. Again, due to anonymity guaranteed to all the
involved interviewees, I am allowed to say personal “thank you” only
to a limited number of architects who explicitly gave me their written
permission to reveal their identities. Hence, I would like to thank
Anthony Popple, Chong Ng, Craig Childs, David Whyte, Gary
Franks, Ghouse Mohammed, Gideon Slifkin, Jeff Warke, Karen
Modena, Malcolm Cook, Marc Campbell, Minnie Tabilog, Nilesh
Kevat, Paul Monks, Paul Sagor, Paul Taylor, Peter King, Pramod
Fanda, Sam Zamani, Stefan Ziemer, Stewart Pitt, Sylvia Githinji,
Vivek Pande and Wayne Hepenstall for their inestimable input into
this research initiative.
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Foreword to the First Edition
In 2013, after several years of practical software development and
architecture experience in the industry, I started my PhD research
program at RMIT University, Melbourne, Australia. The focus of my
PhD research was the notion of enterprise architecture (EA) as an
instrument for organization-wide information systems planning.

By the time I commenced my PhD studies, I was already
TOGAF-certified and aware of other popular EA frameworks
including Zachman, FEAF and DoDAF. Similarly to all other PhD
students, I started my research by studying the existing academic
and practitioner literature on enterprise architecture. Very soon I
realized that the vast majority of available EA publications are based
on the ideas of well-known EA frameworks. Probably like most
people familiar with the EA literature, at the early stage of my study I
concluded that the entire EA discipline is rooted in EA frameworks[9],
which reflect proven EA best practices, and originates from the
seminal Zachman Framework[10].

However, during my further analysis of the available EA literature,
I identified some other approaches to using enterprise architecture
advocating significantly different ideas inconsistent with the essential
recommendations of EA frameworks[11]. Moreover, the authors of
these alternative approaches criticized the ideas of EA frameworks
for their impracticality[12]. This curious situation raised the initial
suspicions regarding the role and value of EA frameworks for the EA
discipline. If EA frameworks really represent widely acknowledged
EA best practices, as the EA literature generally suggests, then why
are their ideas harshly criticized? If the ideas of EA frameworks are
so important and fundamental, then why have other different
approaches to using enterprise architecture been proposed? If the
basic ideas of an EA practice are so clear and well understood, then
why does the phenomenon of an EA practice have multiple
inconsistent and even mutually exclusive descriptions? If several
profoundly different approaches have been recommended, then
what are their advantages and disadvantages?



My further in-depth comprehensive review of the available EA
literature revealed a number of even more curious facts around EA
frameworks. First, I could not find even a single publication
demonstrating exactly how the essential ideas of any EA framework
can be successfully implemented in real organizations[13]. Second, I
realized that almost every qualitative EA research dealing with
practical down-to-earth questions concludes that the ideas of EA
frameworks can hardly be successfully implemented[14]. Third, I
noticed that all qualitative descriptions of successful EA practices
barely resemble the main prescriptions of EA frameworks[15]. And
finally, I realized that all discussions of the value of EA frameworks
sooner or later come to the point when even their passionate
proponents admit that frameworks cannot be implemented directly,
but rather should be “adapted” to the needs of specific
organizations[16]. However, I was not able to find even a single
attempt to explain exactly how EA frameworks should be adapted,
when and why[17]. All these curious facts strengthened my initial
suspicions regarding the real nature of EA frameworks. If EA
frameworks are so widely used, as generally suggested by the
popular EA literature, then why cannot documented examples of
their real practical implementation be found? If EA frameworks really
emerged from the practical experience of numerous EA practitioners,
as often argued by their advocates, then why do multiple
independent studies consistently conclude that their ideas cannot be
implemented in practice? If EA frameworks are based on real EA
best practices, then why do successful EA practices barely resemble
their essential prescriptions? If it is widely acknowledged that EA
frameworks should be adapted to specific organizations, then why
does nobody try to explain exactly how it should be done?

My later broader studies of the information systems planning and
management literature helped resolve the mysterious puzzle with EA
frameworks. First, my inquiries into the history of information
systems planning methodologies revealed that the lineage of all
popular EA frameworks can be clearly traced back to the seminal
Business Systems Planning (BSP) methodology introduced by IBM
at the end of the 1960s[18]. Second, my analysis of the problems with



early BSP-like planning methodologies[19] revealed that these
problems are virtually identical to the reported problems with modern
EA frameworks[20]. Moreover, BSP and other similar methodologies
were consistently found to be ineffective approaches to information
systems planning[21]. Lastly, my studies of the available literature on
the phenomenon of management fads[22] (i.e. flawed management-
related ideas of passing interest aggressively promoted by
management consultancies) revealed that the curious phenomenon
of EA frameworks is far from unique, but rather is merely yet another
management fad invented and successfully “sold” to the public by
consultants and gurus[23], along with quality circles (QC), business
process reengineering (BPR) and many other once-fashionable but
now discredited managerial techniques[24]. These findings instantly
elucidated the mystery of EA frameworks and clarified the general
picture of the EA discipline. On the one hand, the notion of EA
frameworks is only a grand mystification created by talented gurus
and consultancies[25]. EA frameworks essentially represent merely
the next attempt of consulting companies to sell under a new fresh
title the same 50-years-old flawed BSP-based planning approach
with a long history of expensive failures. EA frameworks, as well as
their numerous conceptual predecessors, were created artificially by
consultancies and positioned as best practices in information
systems planning, but actually never reflected genuine best practices
and cannot be successfully implemented[26]. On the other hand, the
entire EA discipline, including both practitioner and academic
publications, is largely based on the unproven ideas of popular EA
frameworks. The validity of these frameworks is not questioned and
typically taken for granted even without any empirical validation[27]. It
is widely assumed in the EA literature that the existing EA
frameworks define current EA best practices, which is very far from
the truth[28].

These conclusions, though dispelled my initial doubts regarding
the dubious nature of EA frameworks, naturally raised many new
questions of a different sort. If popular EA frameworks are only
successfully promoted management fads, then is there any real
value in the very concept of enterprise architecture? If the



recommendations of EA frameworks cannot be successfully
implemented, then are there any successful value-adding EA
practices in the industry? If the prescriptions of EA frameworks are
impractical, then what is actually practiced in real organizations
under the title of enterprise architecture? If EA frameworks still
convey some valuable ideas, then to what extent do successful EA
practices correlate with their original prescriptions?

By the time I completed the first year of my PhD research
program, I had studied tens of books and nearly a thousand other
publications on enterprise architecture[29]. From my comprehensive
analysis of the available EA literature, I got a long list of troublesome
questions about the current status of the EA discipline and only a
vague conjecture of how successful EA practices work in real
organizations. Descriptions of an EA practice provided by the
existing literature were simply too obscure, theoretical, fragmentary
or even inconsistent to explain how enterprise architecture is really
used. As a result, at the beginning of the second year of my PhD
program, right before the initial empirical data collection, I had
virtually no idea regarding what I will encounter in organizations
practicing enterprise architecture. When I started to interview
different participants of established EA practices, I realized that my
initial suspicions and later conclusions on the status of the EA
discipline were generally correct. The recommendations of popular
EA frameworks were indeed not implemented anywhere, while the
actual activities of practicing architects were simply unrelated to their
essential prescriptions. For example, even the organizations
included in the “official” list of TOGAF users provided by The Open
Group[30] did not follow the key recommendations of TOGAF in any
real sense (e.g. did not follow the ADM steps and did not develop
recommended deliverables), but rather implemented something else
instead. At that stage, both my practical observations and literature
studies unequivocally indicated that all EA frameworks, as well as all
other conceptually similar EA methodologies[31], are purest
management fads based only on anecdotal promises and self-
proclaimed authority of their own authors, but having no examples of
successful practical implementation.



At the same time, in real organizations I discovered an entirely
new unexplored world of actual EA best practices significantly
different from the “imaginary” best practices recommended by EA
frameworks[32]. Moreover, my observations from visiting multiple
different companies with established EA practices also suggested
that solid EA best practices existed in the industry for a pretty long
time and were successfully adopted by many organizations, though
they were not formally studied, conceptualized or codified anywhere.
Instead, genuine EA best practices were conveyed only in the minds
of individual architects, learned from practical experience,
transferred verbally and spread gradually from architects to
architects, from organizations to organizations. To my further
amazement, unlike the chaos I witnessed in the EA literature, these
EA best practices turned out remarkably consistent even across
diverse companies. These curious observations raised a new series
of surprising questions regarding the inexplicable relationship
between the EA literature and practice. If the typical frameworks-
inspired recommendations found in the literature are impractical,
then why does nobody try to openly criticize and reject them as
ineffective?[33] If consistent EA best practices exist in the industry for
many years, then why does nobody try to analyze, document and
spread them? If the gaps between the EA literature and practice are
so evident, then why does nobody try to close them? If information
systems and their effective planning are so important to modern
organizations, then why is the existing literature on information
systems planning still largely based on management fads?

My further academic experience and a deeper understanding of
the consulting market revealed that the uncovered paradoxical
situation in the EA discipline is, in fact, perfectly natural and
unsurprising, rather than accidental or astonishing. This situation
logically follows from the very essence of the current consulting
industry and academia. On the one hand, consultancies are merely
commercial organizations. Their main goal is to make profits, rather
than study and disseminate best practices. Consultancies are
generally eager to sell whatever can be successfully sold regardless
of its real practical effectiveness[34]. The primary purpose of their
publication activities is to create hype and promote their own



services, rather than critically and objectively analyze the industry
situation[35]. Numerous self-proclaimed “acknowledged thought
leaders”, “highly demanded speakers”, “sought-after international
experts”, “globally recognized trainers”, “certified consultants”,
“presidents”, “fathers”, witchdoctors and snake oil salesmen earn
considerable profits in the muddy waters of EA frameworks by
means of speculating on non-existing best practices, magical recipes
and “silver bullets”. Obviously, these people may not be interested in
spreading genuine evidence-based EA best practices and in
demystifying the concept of enterprise architecture in general. On
the other hand, academics are generally interested only in publishing
their research in the top-ranking academic journals in order to get
their promotions and secure their positions in universities[36].
However, the current mechanism of peer-reviewed academic
journals in information systems is pathologically obsessed with so-
called theoretical contributions and does not favor any practically
valuable research[37]. Unsurprisingly, academic researchers are
much more interested in developing new, more advanced theories
infinitely distant from the practical realities than in discussing
problems with the existing theories or realigning the established
theoretical foundation to new empirical facts. Essentially, most EA
academics feel perfectly comfortable with EA frameworks, while the
unpleasant fact that their recommendations are simply impractical
only distracts academics from more important theorizing and does
not attract any significant attention in the EA research community[38].
As a result, for the last fifteen years of active research[39] academic
EA scholars were generally unable not only to develop an alternative
evidence-based guidance for enterprise architecture instead of
impractical EA frameworks, but even to acknowledge the faddish
nature of popular frameworks and identify the existence of
considerable gaps between the current EA theory and practice. This
sad fact arguably signifies that the current academic research in
information systems is simply ill-organized and hardly brings any real
practical value.

Basically, everybody in the market of EA-related ideas is merely
doing their own work: consultants sell faddish innovative approaches



of questionable quality to increase their profits, while academics in
their “ivory towers” publish semi-philosophical theories to increase
their citation indices. However, seemingly no one seriously cares
about the essential needs of real practitioners, organizations and
societies[40]. In particular, no one aims to analyze and spread actual
best practices in using enterprise architecture for improving business
and IT alignment, which can help EA practitioners be more effective,
help companies be more profitable and help societies be more
prosperous. Surprisingly, it turns out that studying genuine time-
proven EA best practices is simply no one’s job.

This fact served as the primary motivation for writing this book. In
the 21st century the use of enterprise architecture for joint business
and IT planning arguably became essential for all large
organizations, including private, public and even non-profit ones.
However, a meaningful conceptualization and detailed description of
an EA practice in the EA literature is still missing[41]. In spite of the
critical importance of effective information systems planning for
modern companies, the existing practitioner and academic EA
literature, with some notable exceptions[42], essentially has nothing
to show except useless management fads, speculative theories and
vague consultant-speak[43]. Systematic, comprehensive and
evidence-based descriptions of working EA practices are incredibly
difficult to find. Moreover, with the current academic traditions and
consulting approaches, sensible descriptions of EA best practices
might never appear in print[44].

Presently actual EA best practices are known only to a pretty
narrow and closed community of experienced architects, while for all
other “unprivileged” people an EA practice still remains largely
inscrutable black magic practiced by wizards and surrounded by
endless gossips, myths and speculations. Unsurprisingly, essentially
the only possible way for a newbie architect to acquire an
understanding of the established EA best practices is to join an
organization successfully using enterprise architecture and learn
these best practices from more senior colleagues, who intuitively
know what to do based on their own practical experience. Put it
simply, at the present moment the only way to understand enterprise



architecture is to start working with people who already understand
enterprise architecture[45].

Ironically, while the use of enterprise architecture for intertwining
business and IT planning efforts can be considered among the most
noticeable management innovations of the last two decades, the
available EA literature generally more resembles typical marketing
puffery and is shamefully shallow, esoteric and unrealistic. While
proven EA best practices exist in the industry and are familiar to
many experienced architects, a meaningful description and analysis
of these best practices is currently not available on the bookshelves.
This book intends to finally close this important gap and present a
systematic, comprehensive and research-based description of
established industry best practices in the EA discipline.
Materials for the First Edition (Initial Research Effort, 2013-2018)
The materials underpinning the first edition of this book came from
the extensive empirical research and comprehensive literature
analysis conducted by the author as part of his PhD program in
2013-2018. Namely, the key conclusions of the first edition were
based on the following sources:

Analysis of more than 1700 diverse publications on
enterprise architecture and more than 500 earlier pre-EA
publications on information systems planning that
appeared in print since the 1960s, including available
books, academic papers, conference proceedings,
industry reports, vendor materials, web pages and some
other publications
Initial in-depth case studies of six large Australian
organizations practicing enterprise architecture for at least
3-5 years from the banking, telecom, retail, delivery and
education industry sectors, including one organization with
an award-winning EA practice
Subsequent mini-case studies of 21 diverse Australian,
New Zealand and international organizations with
established and reasonably mature EA practices from
different industry sectors



Additional mini-case studies of four Australian consulting
companies providing EA-related services and four
Australian organizations with rudimentary or immature EA
practices
More than 20 finalizing interviews with Australian,
European and U.S. architects and EA academics where
the resulting key findings have been discussed, validated
and confirmed

In total, the empirical part of the research undertaken for the first
edition of this book included more than a hundred interviews with
architects from 35 different organizations (27 with more or less
mature EA practices, four with immature EA practices and four
consulting companies) of various sizes (ranging from only about 35
to several thousand IT staff and from only one to a few hundred
architects) representing diverse industry sectors (banking, insurance,
telecom, energy, utilities, manufacturing, delivery, marketing, food,
retail, education, healthcare, emergency services, government
agencies and some other industries). Generally, the content of the
first edition was based either on the primary data collected directly
by the author in the studied organizations, or on the secondary data
found in other research-based EA publications substantiated by
empirical evidence. The core conceptual model of this book, the
CSVLOD model of enterprise architecture, had been confirmed by
multiple independent EA practitioners and academics.
Acknowledgments to the First Edition
With the rare exceptions explicitly acknowledged in endnote
comments, I am the sole author of this book and all the ideas
presented on these pages are mine. However, I am extremely
grateful to numerous people who helped shape these ideas and
thereby implicitly contributed to this book. First, for the core empirical
part of my research, or field studies, I am deeply indebted to more
than 80 EA practitioners and other IT professionals who kindly
agreed to spend their precious time to participate in my inquiry,
answer my questions, share their best practices and validate the
resulting conceptualizations. Without the crucial contribution of all
these people, this book would have never been written. Due to strict



confidentiality requirements and anonymity guaranteed to each
interviewee, I cannot thank personally all the architects who
participated in my research, but only those people who gave me their
explicit written permission to mention their names on these pages.
Accordingly, I would like to wholeheartedly thank Adam Hart, Adrian
van Raay, Andrew Schafer, Chao Cheng-Shorland, Dan Maslin,
Darren Sandford, David Johnston-Bell, Eetu Niemi, Frank Amodeo,
George Hobbs, Graeme Grogan, Ian Edmondstone, Igor
Aleksenitser, Jayshree Ravi, Jeetendra Bhardwaj, Justin Klvac, Ken
Ke, Mark Virgin, Martin van den Berg, Michael Baird, Michael Gill,
Michael Lambrellis, Michael Scales, Niall Smith, Nic Bishop, Nick
Malik, Peter Mitchell, Ralph Foorthuis, Roy Cushan, Sarath
Chandran, Scott Draffin, Simon Peisker, Stephen Oades, Suresh
Venkatachalaiah, Sven Brook and Tim Liddelow for their truly
invaluable contribution to my study.

Second, for the historical part of my research, I am very grateful
to the staff of the RMIT library and specifically to the team of its
document delivery services (DDS) unit. Most notably, I would like to
thank Adrian Thomas, Alice Davies, Jennifer Phillips, Kirsty
Batchelor and especially Marina Zovko and Tony Foley, who
somehow managed to provide heaps of ancient “antediluvian” texts
on information systems planning required for my research often
published about a half of a century ago. These rare books and
articles, in some cases magically delivered at my request even from
the overseas libraries of other universities and organizations, were of
critical importance for untangling and systematizing the current
curious situation in the EA discipline. Without the excellent work of
these people, my historical investigation of the EA discipline and its
origins might have never been conducted. In particular, unique
Appendix A (The Origin of EA and Modern EA Best Practices) of this
book would have been missing.

Finally, I would like to express a special thanks and gratitude to
my friend Mikhail Efremov for all the good things.
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The Subject of This Book
The main subject of this book is what is now generally known as
“enterprise architecture”. However, the very term “enterprise
architecture” is rather vague and used inconsistently. It has multiple
different definitions in the literature, means different things to
different people and is often confused with the closely related terms
“IT architecture” and “information systems architecture” (each of
these terms is arguably even more obscure and used even more
inconsistently). Without diving into intricate terminological disputes, it
would be fair to say that the key subject of this book is effective
organization-wide information systems planning or, to be more
precise, integrated business and information systems planning. In
other words, regardless of the preferred terminology, this book
describes how modern organizations plan their IT landscapes in a
way aligned with their business demands and strategies. This book
considers the multifaceted phenomenon of organization-wide
information systems planning in its full complexity and intends to
cover all relevant aspects of information systems planning in
organizations, including all involved actors, documents and
processes, as well as their interrelationship.

At the same time, business strategy, decision-making, enterprise
modeling, system architecture and information systems themselves
are not the subject of this book. Even though this book touches all
these topics to the extent to which it is necessary from the
perspective of information systems planning, the real subject of this
book is somewhere “between” these topics and essentially
represents a complex overlapping of all these topics. From this point
of view, the subject of this book can be formulated as an effective
translation of the organizational business strategy through specific
decision-making procedures leveraging enterprise modeling
techniques into the implementable system architectures of concrete
information systems.

It is also important to understand that this book discusses the
problem of information systems planning in “ordinary” organizations,
where some business activities are supported or enabled by IT, e.g.
banks, retailers, universities, hospitals, telecommunication providers



and government agencies. The planning approaches presented in
this book are not intended, for example, for engineering systems
combining human, software and hardware components (e.g. ships
and airplanes), manufacturing arrangements controlled by IT (e.g.
robotized factories and assembly lines), special organizations with
unique operations or needs (e.g. nuclear plants and military bases),
as well as for many digital-native companies, where business is IT
(e.g. Google and Netflix).



The Uniqueness of This Book
The general attitude taken in this book makes it a rather unique
product on the bookshelves. On the one hand, this book represents
arguably the first deliberate attempt to provide a research-based,
consistent and comprehensive description of EA best practices in
their full complexity from both conceptual and practical perspectives.
On the other hand, this book specifically intends to study, analyze
and describe existing EA best practices that proved effective in the
industry, rather than trying to invent, propose, prescribe or “sell”
some new techniques. Due to its distinctive approach, this book has
a number of specific features distinguishing it from most other
available books on enterprise architecture.
Based on Original Research and Direct Empirical Evidence
This book is entirely based on a comprehensive analysis of the
empirical evidence provided by EA practitioners from real
organizations with established EA practices. Unlike many other
speculative books on enterprise architecture, which often describe
unseen anecdotal best practices invented by their own authors,
provide superficial overviews of existing EA frameworks and
methodologies or merely retranslate some ideas proposed earlier by
other authors, this book relies mostly on the first-hand evidence
collected directly from numerous architects. Essentially, this book
reports on what has actually been discovered in multiple
organizations practicing enterprise architecture. All the essential
conclusions of this book are based on the original empirical research
conducted by the author. Importantly, this book does not include any
descriptions or conceptual models of questionable empirical validity
abundant in the existing EA literature, but relies only on what has
been proven to work more or less successfully with the available
empirical evidence.
Descriptive and Analytical Attitude
This book is analytical and descriptive in nature. It analyzes and
documents the current EA best practices existing in the industry.
Unlike many other available books on enterprise architecture
providing simplistic step-by-step prescriptions, which usually signify



shallow management fads, this book intends to describe EA
practices in their full complexity and offers no quick recipes or easy
answers to complex questions[46]. This book also does not attempt to
speculate on what should be, what should happen or how
organizations must work, but rather describes realistically what
actually is. Moreover, this book does not propose any novel EA
methodologies or new, better approaches competing with other
approaches. Instead, the purpose of this book is to analyze and
describe as objectively as possible what enterprise architecture is
and how successful EA practices work in real organizations[47].
Dispassionate and Factual View
This book purports to enlighten its readers with rich factual
information on the present industry situation with enterprise
architecture, rather than inspire, entertain, judge or prophesize. This
book offers a source of knowledge, not inspiration. It is not amusing
and does not contain any jokes, anecdotes or entertaining prose.
This book dispassionately describes the existing situation in the EA
discipline based on the best available evidence without going any
farther. On the one hand, it makes no judgments on whether this
situation is good or bad, right or wrong, desirable or not. On the
other hand, it also does not try to make any predictions regarding the
future, e.g. what will happen or how the current situation is likely to
change. The sole purpose of this book is to inform based on facts.
Describes Industry-Born Best Practices
This book describes authentic, time-tested best practices in using
enterprise architecture for achieving business and IT alignment that
were born in the industry. Unlike many other available books on
enterprise architecture, which describe various branded EA
methodologies “proposed” by different consultancies, academics and
gurus, this book describes the approaches to using enterprise
architecture that emerged, gradually matured and proved effective in
the industry[48]. These approaches, even if resemble branded EA
methodologies in some aspects, crystallized naturally out of the
practical experience, successes and failures of numerous architects
in organizations, rather than were created artificially in any
consulting companies or university labs.



Both Practical and Conceptual Perspective
This book offers straightforward descriptions of an EA practice in real
organizational terms as well as high-level conceptual models
explaining the overall mechanics of an EA practice. In line with Kurt
Lewin’s famous saying that “There is nothing more practical than a
good theory”, this book intends to present theoretically sound
conceptual models describing an EA practice of immediate practical
value to down-to-earth EA practitioners. On the one hand, this book
has a very pragmatic attitude and deliberately avoids any
discussions of pure philosophy irrelevant to practice. It attempts to
provide easy-to-understand and well-structured descriptions of
complex EA-related questions to shape practical thinking around
enterprise architecture. On the other hand, key descriptions provided
by this book also represent interrelated conceptual models intended
to deepen our theoretical understanding of enterprise architecture.
The full set of these conceptual models arguably presents a
consistent and comprehensive theoretical view of an EA practice
explaining the existing logical connections between its different
elements and aspects, e.g. documents, processes and actors.
Basically, one of the main aims of this book is to bridge the evident
gap between the current EA theory and practice by providing a
collection of theoretical models very closely aligned with the practical
realities and needs of enterprise architecture.
Systematic and Comprehensive Approach
This book takes a holistic perspective and provides a systematic and
comprehensive description of an EA practice. Unlike many other
available books on enterprise architecture, which often focus on
specific narrow aspects of an EA practice and discuss them in
isolation, this book attempts to cover all practically significant
aspects of an EA practice and their relationship with each other. On
the one hand, this book considers an EA practice as a complex
socio-technical system of interrelated actors, documents, processes
and other elements, describes the connections and interactions
between all relevant elements of this system and thereby explains
how the entire system of an EA practice works as a single
mechanism. On the other hand, this book intends to present a



comprehensive end-to-end description of an EA practice including all
important EA-related topics. However, certainly not all aspects of an
EA practice have been studied and understood sufficiently to provide
their evidence-based in-depth descriptions. For these aspects, this
book offers only high-level outlines reflecting their current level of
understanding.
Introduces Novel Conceptualizations
This book introduces brand new theoretical conceptualizations of
enterprise architecture and an EA practice, which resulted directly
from the analysis of the first-hand empirical evidence. Due to the
questionable and non-empirical nature of most existing EA-related
theoretical models, many of which have been derived directly from
popular faddish EA frameworks, these models cannot be trusted or
taken as the basis for a meaningful analysis of real EA practices[49].
Essentially, this book attempts to reconceptualize the notion of
enterprise architecture from scratch in order to align the theoretical
understanding of EA practices to empirical realities.
Reflects the Perspective of Organizations, Not of External
Consultants
This book discusses an EA practice from the perspective of
organizations practicing enterprise architecture, rather than from the
standpoint of external consultants engaged by organizations to
develop EA documents. This difference in viewpoints between
organizations and consultancies is extremely important for the EA
discipline. External EA consultants often treat consulting
engagements as one-shot planning projects and get paid merely for
producing some EA documents, but may not be really interested in
the ultimate fate of these documents, i.e. what will eventually happen
with these documents after they leave the organization and go to the
next client. Consequently, an EA practice from the perspective of
consulting companies can be essentially equated with creating EA
documents[50]. However, organizations can hardly get any business
value simply from having some EA documents, but only from using
these documents for specific purposes. Investments in developing
useless EA documents represent pure profits for consultancies and
pure losses for client companies. Hence, the best practices of EA



consultants naturally focus on creating and “selling” more EA
documents regardless of their real usefulness, while the best
practices of organizations focus on maintaining and using pragmatic
sets of value-adding EA documents. Unsurprisingly, the best
practices of EA consulting engagements may be significantly
different from the best practices of organizations using enterprise
architecture internally. Consultants’ EA best practices may even be
organizations’ EA worst practices[51]. This book is focused on
describing the perspective of organizations as the actual end users
of enterprise architecture.
Uses Plain and Buzzwords-Free Language
This book deliberately sticks to simple human language and avoids
using any industry buzzwords, faddish concepts and fancy
terminology whenever it is possible. Generally, discourse in the
mainstream business and IT literature revolves largely around a few
latest buzzwords (presently, “agile” and “digital transformation” seem
to be the hottest ones) and the EA discipline in particular historically
was especially rich with arcane jargon and indecipherable acronyms.
For example, AGATE, C4ISR, CIMOSA, E2AF, EAAF, GERAM, IAF,
TAFIM, TEAF and TISAF is a partial list of mysterious terms that can
routinely be found in the EA literature[52]. Even the very term
“enterprise architecture” itself represents merely a trendier label for
the former “information systems architecture” which, in turn,
superseded older “information systems plans”[53]. However, an
obsession with buzzwords and fancy language only creates an
impression of newness and profundity, but actually masks
emptiness, superficiality and the lack of substance. Waves of hype
continually replace one another, industry buzzwords come and go,
rhetorical fashions change dramatically every several years
engendering only temporary surges of passing interest, but leaving
little or no consistent knowledge behind. By adopting plain English
language and eschewing the alignment with current buzzwords and
fads-of-the-month, this book intends to provide lasting, durable
knowledge that will survive in the atmosphere of permanent hype-
driven terminological turbulence.
Placed in the Context of the Existing Literature



This book is placed in the context of the current EA literature and
refers to other available EA publications where appropriate.
Specifically, references to other relevant publications with
explanatory comments are generally provided in four different cases.
First, references to other publications are provided when some
information provided in the book is taken from these original
publications. Second, references to other publications are provided
when similar ideas have been expressed earlier by other authors.
Third, references to other publications are provided when some
notable ideas in these publications evidently contradict the
established empirical facts. And lastly, references to other
publications are provided to connect the ideas expressed in the book
with broader research streams and position them in the overall
theoretical context. The text of this book contains ample references
to other EA publications, which explain the relationship between the
ideas expressed in this book and the existing body of knowledge.



The Intended Audience of This Book
This book is intended for a broad readership, including EA
practitioners, academics, students and all other people interested in
modern approaches to information systems planning and aligning
business and IT. It does not require any previous theoretical
knowledge or practical experience with enterprise architecture,
though some general understanding of business and IT is highly
desirable.

First, this book may be valuable for EA practitioners and other
senior IT specialists. It is written in a practical language accessible to
down-to-earth architects and intends to offer reasonable actionable
suggestions for establishing successful EA practices in
organizations. It provides a comprehensive kit of reference models
and “tools for thinking” covering all the essential aspects of an EA
practice from a practical perspective.

Second, this book may be valuable for EA academics and
researchers. It consolidates the available theoretical knowledge and
provides an array of reliable, research-based conceptual models
explaining the notion of enterprise architecture which can be taken
as the basis for further EA research. Moreover, it contains a rich
bibliography and, where appropriate, explains the relationship
between the presented ideas and earlier EA publications putting the
narrative in the context of the existing EA literature.

Third, this book may be valuable for students interested in
enterprise architecture and their teachers. It is written in a sequential
manner, does not require any prior knowledge of enterprise
architecture and can provide a sound introduction to the EA
discipline for beginners. It can also be used by lecturers for
developing EA curricula and teaching enterprise architecture courses
to undergraduate and postgraduate students in universities. Detailed
information on the available supplementary EA teaching materials for
universities based on this book can be found in Appendix B
(Enterprise Architecture Teaching Pack).



The Structure of This Book
This book consists of nineteen consecutive chapters organized into
three core parts and two separate complementary appendices. Part I
(Introduction to Enterprise Architecture) provides a general
introduction to the concept of enterprise architecture and other
relevant topics. In particular, Chapter 1 (Introduction) discusses the
role, benefits and threats of IT for modern organizations, explains the
problem of business and IT alignment and introduces the notion of
enterprise architecture as a potential solution to this problem.
Chapter 2 (The Concept of Enterprise Architecture) explains the
general meaning of enterprise architecture, EA practice and EA
artifacts, as well as the role of architects and architecture functions in
organizations. Chapter 3 (The Role of Enterprise Architecture
Practice) discusses the need for enterprise architecture, the benefits
of practicing enterprise architecture, the historical origin of modern
EA best practices and clarifies what an EA practice is not. Chapter 4
(Enterprise Architecture and City Planning) explains the key
mechanisms of an EA practice and six essential types of EA artifacts
based on the close analogy between enterprise architecture and city
planning practices. Chapter 5 (The Dialog Between Business and IT)
discusses the typical problems associated with using a business
strategy as the basis for IT-related planning and describes five
convenient discussion points for establishing a productive dialog
between business and IT. Chapter 6 (Processes of Enterprise
Architecture Practice) describes three key processes constituting an
EA practice, explains the relationship between these processes and
provides a high-level process-centric view of an EA practice. Finally,
Chapter 7 (IT Initiatives and Enterprise Architecture) describes the
role of IT initiatives in an EA practice, introduces five different types
of initiatives, explains their flow through the EA-related processes
and discusses the IT investment portfolio management and
budgeting processes.

Part II (Enterprise Architecture Artifacts) focuses specifically on
EA artifacts as the core elements of an EA practice. First, Chapter 8
(The CSVLOD Model of Enterprise Architecture) describes in detail
the CSVLOD model of enterprise architecture defining six general



types of EA artifacts: Considerations, Standards, Visions,
Landscapes, Outlines and Designs. Next, the subsequent chapters
provide an in-depth discussion of these key types of EA artifacts.
Specifically, Chapter 9 (Considerations) discusses Considerations as
a general type of EA artifacts and describes in detail popular narrow
subtypes of Considerations including Principles, Policies, Conceptual
Data Models, Analytical Reports and Direction Statements. Chapter
10 (Standards) discusses Standards as a general type of EA
artifacts and describes in detail popular narrow subtypes of
Standards including Technology Reference Models, Guidelines,
Patterns, IT Principles and Logical Data Models. Chapter 11
(Visions) discusses Visions as a general type of EA artifacts and
describes in detail popular narrow subtypes of Visions including
Business Capability Models, Roadmaps, Target States, Value Chains
and Context Diagrams. Chapter 12 (Landscapes) discusses
Landscapes as a general type of EA artifacts and describes in detail
popular narrow subtypes of Landscapes including Landscape
Diagrams, Inventories, Enterprise System Portfolios and IT
Roadmaps. Chapter 13 (Outlines) discusses Outlines as a general
type of EA artifacts and describes in detail popular narrow subtypes
of Outlines including Solution Overviews, Options Assessments and
Initiative Proposals. Chapter 14 (Designs) discusses Designs as a
general type of EA artifacts and describes in detail popular narrow
subtypes of Designs including Solution Designs and Preliminary
Solution Designs. And finally, Chapter 15 (The CSVLOD Model
Revisited) revisits the CSVLOD model of enterprise architecture
introduced earlier and provides an advanced discussion of some
important aspects of this model including the continuous nature of
the classification taxonomy, the mappings of specific EA artifacts and
the known exceptions to the model.

Part III (Other Aspects of Enterprise Architecture) provides a
high-level discussion of other important aspects of enterprise
architecture and an EA practice. In particular, Chapter 16 (Architects
in Enterprise Architecture Practice) discusses the role and skills of
architects, common architecture positions often found in
organizations, their differences, relationship and place in the
organizational context. Chapter 17 (Architecture Functions in



Organizations) discusses the general role and structure of
architecture functions in organizations as well as various architecture
governance mechanisms, committees and procedures. Chapter 18
(Instruments for Enterprise Architecture) discusses specialized
modeling languages and software tools for enterprise architecture,
quantitative measurements for an EA practice and some other
helpful techniques, as well as “agile” enterprise architecture. Finally,
Chapter 19 (The Lifecycle of Enterprise Architecture Practice)
discusses the initiation of an EA practice in organizations, the
maturity of an EA practice and the role of external consultancies in
an EA practice.

Additionally, Appendix A (The Origin of EA and Modern EA Best
Practices) provides an extended discussion and analysis of the
complex historical origin of the modern EA discipline and the
corresponding best practices described in this book, while Appendix
B (Enterprise Architecture Teaching Pack) introduces the teaching
pack for enterprise architecture intended for universities based on
the materials of this book.



A Note on the Used Terminology
Unfortunately, the EA discipline currently suffers from the lack of a
consistent, clearly defined and commonly accepted terminology. An
ongoing controversy in the EA community suggests that it is often
hard to reach an agreement between two architects even on the
basic EA-related questions. For example, it is still debatable where
exactly the boundaries of an EA practice are, which exactly
documents should be regarded as EA artifacts, where exactly the
border between “true enterprise architecture” and “just IT
architecture” lies and whether enterprise architecture is mostly about
IT or, on the contrary, not about IT at all. It is arguably difficult to
come up even with a clear definition of the very term “enterprise
architecture” everyone can agree on[54]. Similarly, the interviewing
experience gained as part of the data collection process for this book
shows that numerous more specific EA-related terms, including the
titles of particular EA artifacts, EA-related processes and architecture
positions, also can be very organization-specific, individual-specific
and even country-specific. Moreover, even more general terms
playing important roles in the context of an EA practice (e.g.
“business strategy”, “IT strategy” and “operating model”) often mean
different things to different people in different circumstances. At the
same time, excessive commercial hype and endless Chinese
whispers around enterprise architecture further aggravated this
situation, lead to a more serious semantic diffusion of the EA-related
terminology and even engendered new paradoxical reinterpretations
of some basic notions[55].

Because of these terminological problems existing in the EA
discipline, it is simply impossible to stick with the one widely
accepted set of EA-related terms intuitively understandable to
everyone. Hence, readers may find the terminology used in this book
somewhat different from the terminology used in their organizations
or other available sources on enterprise architecture. However, the
utmost care has been taken to achieve a solid terminological
consistency within this book. Readers are encouraged to pay close
attention to definitions and descriptions of the key notions used in
the book (bolded when first introduced), which may not always



accurately correspond with the intuitive understanding of their one-
word or two-word titles. In other words, some terms found on these
pages may not always be interpreted literally. For better coherence,
the titles of the most essential concepts introduced in this book are
capitalized. These concepts include general types of EA artifacts
(e.g. Visions and Landscapes), narrow subtypes of EA artifacts (e.g.
Business Capability Models and Landscape Diagrams) as well as
main EA-related processes (e.g. Strategic Planning and Initiative
Delivery).

Another important terminological caution relates to the ample use
of the prefix “IT” in many contexts throughout the book, e.g. “IT
solutions”, “IT projects”, “IT initiatives” and “IT investments”. Since
enterprise architecture is strongly associated specifically with IT but
intends to align business and IT, the ubiquitous “IT” prefix arguably
cannot be omitted but, in most contexts, should be viewed as a
shortcut for “business and IT”, rather than “only IT”. In other words,
this prefix purports to accentuate the IT-specificity of the
phenomenon of enterprise architecture, rather than to limit its
relevance only to the IT domain. For example, “IT projects” in this
book usually refer to business improvement projects that require
modifying the IT landscape, whereas “IT investments” in most cases
represent investments in business development that imply some IT
support. At the same time, all organizational change efforts unrelated
to IT are out of the scope of this book. From this perspective, the
prefix “IT” can also be interpreted as “necessarily involving IT” and is
needed to exclude “business without IT” from consideration.





PART I: Introduction to Enterprise
Architecture

Part I of this book provides a general introduction to the concept of
enterprise architecture and other relevant topics. This part discusses
the meaning of enterprise architecture, the place and role of
enterprise architecture in the overall organizational context, key
constituting elements and core mechanisms of an EA practice, as
well as the business value and benefits of using enterprise
architecture in organizations.

Part I consists of seven consecutive chapters. Chapter 1
discusses the role, benefits and threats of IT for modern
organizations, explains the problem of business and IT alignment
and introduces the notion of enterprise architecture as a potential
solution to this problem. Chapter 2 explains the general meaning of
enterprise architecture, EA practice and EA artifacts, as well as the
role of architects and architecture functions in organizations. Chapter
3 discusses the need for enterprise architecture, the benefits of
practicing enterprise architecture, the historical origin of modern EA
best practices and clarifies what an EA practice is not. Chapter 4
explains the key mechanisms of an EA practice and six essential
types of EA artifacts based on the close analogy between enterprise
architecture and city planning practices. Chapter 5 discusses the
typical problems associated with using a business strategy as the
basis for IT-related planning and describes five convenient
discussion points for establishing a productive dialog between
business and IT. Chapter 6 describes three key processes
constituting an EA practice, explains the relationship between these
processes and provides a high-level process-centric view of an EA
practice. Chapter 7 describes the role of IT initiatives in an EA
practice, introduces five different types of initiatives, explains their
flow through the EA-related processes and discusses the IT
investment portfolio management and budgeting processes.





Chapter 1: Introduction
This chapter provides a general introduction to this book and
specifically to the notion of enterprise architecture. In particular, this
chapter begins with discussing the critical importance of IT for
modern organizations as well as the realization of business value
from information systems. Next, this chapter analyzes modern
organizations as complex socio-technical systems of business and IT
and describes the problem of achieving business and IT alignment.
Finally, this chapter introduces the concept of enterprise architecture
as a potential solution to the problem of business and IT alignment.



The Role of Information Technology in Modern
Organizations
Most organizations in the 21st century are critically dependent on
information technology (IT) in their daily operations[56]. In the
majority of private and public, commercial and non-commercial
organizations, IT systems became an essential infrastructure required
to execute day-to-day business activities. Even small companies
cannot operate in the modern competitive environment without
leveraging the support provided by information systems, while large
organizations are often running and maintaining thousands of diverse
IT systems enabling their businesses. Information systems help run
business processes, store necessary data and facilitate internal
communication within organizations.

Since the early days of computing, various parameters of
hardware equipment have been constantly growing at an exponential
rate. For instance, a remarkably prescient prediction initially made in
1965, which subsequently became widely known as Moore’s law,
suggests that the computing power of microprocessors doubles on
average every eighteen months[57]. For the most part, this trend is still
valid today after a half of a century. Likewise, the law of mass digital
storage suggests that the volume of digital data that can be stored for
one dollar doubles approximately every fifteen months[58]. Besides
the raw processing power and storage capacity, other aspects of
computer technology and digital gear demonstrate rather similar
impressive development trajectories as well. For example, the energy
efficiency of computers, Internet bandwidth, camera resolutions in
pixels per one dollar, digital sensors and many other technologies all
tend to improve nearly exponentially[59].

Due to the steadily growing computing power and functional
capabilities of available IT systems, their influence on organizations is
continually increasing. Since their inception at the end of the 1950s,
the role of information systems in organizations has gradually evolved
from a purely technical and supporting function (e.g. numerical
calculations and batch data processing) into a more strategic or even
business-enabling capability[60]. As a result, the business approaches



of numerous companies have shifted accordingly. Most notably, many
financial and telecommunication organizations essentially have
already turned into IT companies specializing in finance and
telecommunications. Even more traditional industries, including
agriculture, construction and education, are profoundly impacted by
the groundbreaking IT-driven trends. The widespread adoption of IT
has also influenced the structure of organizations, the patterns of
decision-making and even the nature of managerial work[61].

Unsurprisingly, capital investments in IT systems and
infrastructure in organizations have been steadily increasing over the
last decades. For example, in the United States private business
investments in IT, including hardware, software and communications
equipment, had increased from less than 100 billion dollars in 1980 to
more than 500 billion dollars in 2010. Moreover, the proportion of IT
investments in total capital investments had grown from 32% in 1980
to 52% in 2010[62]. Globally, worldwide IT spending is currently
increasing at an average rate of 3-4% per year and has risen from
about 3.4 trillion dollars in 2016 to more than 3.7 trillion dollars in
2019[63]. IT budgets of private and public organizations in different
industry sectors are growing accordingly at a commensurable pace.
For instance, from 2005 to 2019 average IT budgets, as a percentage
of overall revenue, have increased almost by 50%, from 3.60% of
revenue in 2005 to 5.38% of revenue in 2019, showing a compound
annual growth rate of about 3%[64]. Statistically, organizational
investments in IT demonstrated higher productivity gains than
investments in other types of capital[65].

Over the time, information systems are becoming more powerful,
diverse, affordable and omnipresent. Complex business applications
can now be deployed on dedicated mainframe servers, hosted in the
cloud, run in web browsers or even installed on handheld mobile
devices of millions of users. Available packaged business-oriented
information systems include customizable enterprise resource
planning (ERP), customer relationship management (CRM), supply
chain management (SCM), business intelligence (BI), enterprise
content management (ECM), knowledge management (KM) and
many other systems from various global and local vendors. At the
same time, the relative price of information systems is gradually



decreasing making different IT systems more accessible to
organizations than ever before. Even the smallest companies can
now benefit from using simple cloud-hosted subscription-based IT
solutions for accounting, finance and human resource management.

Emerging technologies continuously open new opportunities for
organizations to optimize current business processes, eliminate
identified inefficiencies and restructure existing business units. Due to
their innovative potential and transformative capacity, information
systems often become the backbone of major organizational changes
and reorganizations. For many modern companies, the successful
execution of any business strategy may be largely equivalent to the
successful delivery of corresponding information systems
implementing this strategy.

Recently, the ever-increasing role of IT for organizations, as well
as for the society as a whole, has become generally known as digital
transformation, if not digital revolution or even total digitization[66],
largely undefinable buzzwords, though aptly illustrating the overall
situation in the industry today[67]. Digital transformation is fueled by
ubiquitous digital information, virtually unlimited connectivity and
massive processing capacity and is closely associated with such
technologies as social networks, mobile devices, analytics, cloud and
the Internet of Things[68]. Digitally empowered companies are
characterized by higher customer centricity, better customer
experience, more intimate understanding of client needs, integrated
multichannel or even omnichannel offerings and mobile-first
strategies, while their IT landscapes often represent flexible digitized
platforms automating all routine business operations, providing
reusable internal and externally exposed services through
standardized application programming interfaces (APIs) and
seamlessly integrated with partner companies into large business
ecosystems[69].



Benefits and Threats of Information Technology
for Organizations
The proper use of information systems can deliver numerous
business benefits and open multiple innovative opportunities to
organizations. For instance, IT systems can help improve business
processes, reduce costs and delays, enable analytical capabilities,
support executive decision-making, enable timely information sharing
with partners, facilitate effective knowledge exchange between
employees, support collaboration and cooperation, provide new
customer communication channels, create new innovative products
and services or even develop entirely new business models.
Essentially, appropriate information systems can bring tangible
business value to virtually any organization in any industry sector.

Information systems can help companies execute their business
strategies and gain a strategic competitive advantage. Namely,
organizations can use their IT systems to achieve competitive
advantage in the following areas[70]:

Operational excellence and cost leadership – IT systems
can be used to fully automate operations, eliminate delays
and deviations, avoid manual labor and achieve
standardized, fine-tuned and predictable business
processes
Product differentiation and leadership – IT systems can be
used to facilitate the design of new products, support
teamwork, collaboration and creativity and provide unique,
innovative products or services to the market
Customer intimacy and focus – IT systems can be used to
collect and store customer data, analyze customer needs
and preferences, identify broad customer segments, target
specific customer groups and even develop highly
customized offers for particular customers

However, the dynamic technological environment of the 21st
century not only creates opportunities for improving existing and
developing new products and services, but also poses considerable
threats to many organizations. So-called disruptive technologies
have the potential to make entire industries ineffective or even



irrelevant, displace current market leaders and reshape the global
competitive landscape[71]. For instance, relatively recently the
publishing industry has been significantly disrupted by electronic
books (e-books), while the recording industry has been disrupted by
the Internet-based delivery of audio files[72]. Similarly, the emergence
of radio-frequency identification (RFID) tags represented a disruptive
technological trend for logistics, shipping and delivery companies.
Today, the rapid propagation of mobile devices, big data, Facebook,
Twitter, YouTube and other social media can be viewed as a
dangerous and potentially disruptive trend for many industries.
Tomorrow, the Internet of Things, industrial 3D printing, robotics,
artificial intelligence, quantum and edge computing, virtual and
augmented reality, free online education platforms, telemedicine,
biometrics, blockchain-based technologies, electric and driverless
cars may disrupt many conventional industries. Unsurprisingly,
disruptive technologies are of critical interest to business executives
and can dramatically change the business strategies of many
organizations.

Besides individual disruptive technologies, the epoch of digital
transformation is also characterized by disruptive business models
that challenge the traditional models of many established companies
and industries. These models are often built on recombinant
innovation, i.e. based on the novel mixes of old ideas,
rearrangements of existing resources, new combinations of available
technologies or their adaptations to new contexts[73]. For example,
well-known companies that rose on the wave of digital transformation
and questioned conventional business models in their industry
sectors include Amazon (retail), Uber (taxis), Airbnb (hotels), PayPal
(payments) and TripAdvisor (travel)[74]. Unsurprisingly, a substantial
share of profits of established companies may be threatened by
prospective digital entrants[75].

Due to the critical importance and impact of information on
modern society, the use of information systems in organizations
became a subject of strict regulatory control. National governments of
many countries have enacted legislative compliance acts intended
to regulate access, sharing, transfer, retention and protection of
sensitive information stored in corporate IT systems. For instance, the



Sarbanes-Oxley Act (SOX) and Health Insurance Portability and
Accountability Act (HIPAA) in the United States, the General Data
Protection Regulation (GDPR) in the European Union, as well as
analogous legal acts existing in other countries, prescribe a complex
set of norms for dealing with financial, private and health-related
information. Companies are liable for incompliance with various data
protection acts established in their jurisdictions and may be subjected
to hefty fines for the inappropriate use or handling of personal and
commercially sensitive information. Moreover, the inability of
organizations to provide the required information for computer
forensic procedures in a timely manner, as obliged by law in case of
an investigation, can lead to considerable penalties as well.

Hence, information systems provide numerous benefits,
opportunities, threats and obligations to organizations and their
importance for business is only going to increase in the future. For
this reason, effective control and conscious management of IT is
extremely important, if not vital, for most companies in the 21st
century. The management and planning of information systems in
organizations is no longer simply an IT job, but rather a direct
responsibility of business executives[76].



Realizing the Business Value of Information
Systems
The productive use of information systems for improving the quality of
business processes in organizations is not equivalent merely to
installing the necessary hardware and software, but always requires
consistent and coordinated changes in three broad organizational
aspects: people, processes and technology[77]. The people aspect
includes all roles, skills and responsibilities of employees, as well as
motivation, compensation, attitude and culture-related issues. The
process aspect encompasses all routine tasks, operating
procedures and associated regulations, as well as information
requirements, decision-making rights and the degree of autonomy of
their performers. The technology aspect embraces all software,
hardware and infrastructure components, as well as technical
support, access management, security, monitoring and maintenance
arrangements.

In order to introduce any new high-impact IT system and fully
realize its business improvement potential, an organization should
implement appropriate changes in each of the three essential aspects
described above and these changes should harmonize with each
other. Specifically, addressing the people aspect may include, among
others, the following actions:

Providing the necessary education and training to the
future users of the new IT system
Explaining the benefits of using the new IT system and
coping with resistance
Dealing with political and power redistribution issues
associated with the new IT system
Modifying attitudes and cultural prejudices regarding the
new IT system

Addressing the process aspect may include, but is not limited to,
the following actions:

Introducing new business processes enabled by the new IT
system
Modifying the tasks of the existing processes affected by
the new IT system



Discontinuing redundant business operations automated by
the new IT system
Modifying decision-making rules and procedures related to
the new IT system

Lastly, addressing the technology aspect may include, among
many others, the following actions:

Setting up the new IT system and required underlying
infrastructure
Making the new IT system available to its end users and
granting proper access rights
Providing help desk support to the end users of the new IT
system
Ensuring the technical support, monitoring and
maintenance of the new IT system

The interrelationship of the people, process and technology
aspects of organizations that should be addressed in concert to
benefit from new information systems, as well as the probable
consequences of ignoring some of these critical aspects, are
illustrated in Figure 1.1.



Figure 1.1. People, process and technology aspects of
organizations relevant to IT systems

Because of the need to coherently modify all the three aspects of
organizations for realizing the business value of new system
installations, these installations should not be viewed superficially as
IT projects driven by IT departments, but rather as full-fledged
business improvement projects that involve the representatives of
both business and IT cooperating with each other. Put it simply,
successful implementations of new information systems in
organizations always represent well-planned business initiatives.



Organizations as Socio-Technical Systems
Due to the ubiquitous use, proliferation and penetration of information
systems in business, many or even most organizations in the 21st
century essentially experience the convergence of business and IT.
Currently, even the simplest routine business activities in most
companies, large and small, are totally dependent on the underlying
information systems. In many companies, no business operations
whatsoever can be carried out without the appropriate IT support.
Business capabilities of a modern organization are often determined
largely by the capabilities of its IT systems.

This convergence of business and IT implies an inextricable
interrelationship between organizational business processes and
information systems. From this perspective, modern organizations
represent very complex socio-technical systems consisting of
diverse but interacting human actors, business processes and IT
systems united by a common purpose and goals[78]. The business of
an organization can be viewed as a comprehensive set of all
business capabilities that this organization can fulfill, where each
business capability includes all the related roles, processes,
information systems, data assets and physical facilities required to
perform this capability. Essentially, business activities and IT
landscapes enabling these activities in modern companies represent
“two sides of the same coin” where the one cannot exist without the
other[79].

Moreover, modern organizations represent decentralized, dynamic
and constantly evolving socio-technical systems. Typically,
companies do not have a single center of power and decision-making
accountable for all planning decisions. Instead, decision-making
arrangements in organizations are usually distributed across multiple
global and local decision-makers with different and often conflicting
interests. Organizations can also be considered as self-evolving
entities, where numerous actors belonging to the organizational
system gradually modify the structure of this system by their daily
decisions and actions. Separate actors, processes and IT assets in
organizations get periodically modified and replaced without stopping



or interrupting their routine business operations. For these reasons,
organizations always evolve organically rather than mechanically.

Business managers and IT specialists in modern organizations
are mutually dependent partners with significantly different duties. On
the one hand, business managers can be collectively regarded
roughly as a “frontend” of an organization responsible for analyzing
the external business environment (e.g. market opportunities,
customer needs and competitive moves) and determining the
desirable direction for evolving the entire organizational system. On
the other hand, IT specialists essentially constitute a “backend” of an
organization responsible for modifying the IT landscape to enable the
evolution of the organizational system towards the direction defined
by business managers. Put it simply, business decides what needs to
be done, while IT responds to these decisions. The view of a modern
organization as a complex, decentralized, socio-technical system of
business and IT is shown in Figure 1.2.

Figure 1.2. Organization as a socio-technical system of business
and IT



The complex and decentralized nature of modern organizations
consisting of closely interrelated business and IT components has at
least two critical implications from the perspective of their planning.
First, one of the most important ramifications of the convergence of
business and IT is the necessity to synchronize all the ongoing
structural changes in business and IT parts of an organization, in a
way similar to coordinating local changes in their people, process and
technology aspects associated with separate IT projects (see Figure
1.1)[80]. Incremental improvements in separate business processes
usually correspond to limited modifications in the underlying
information systems, while considerable business transformations
often correspond to significant reorganizations of the entire IT
landscape.

Second, as complex systems consisting of multiple parts,
organizations should be planned based on the balance of global and
local interests. On the one hand, some planning decisions can be
optimal for particular business units or areas, but suboptimal for an
organization as a whole. On the other hand, some planning decisions
can be desirable from an organization-wide perspective, but ignore
the vital needs of specific business units. Effective planning decisions
should take into account and respect the strategic needs of an entire
organization as well as the tactical needs of its separate business
units.

For example, local business leaders can decide to optimize a
particular business process to substantially improve the
corresponding business capability, which may be an excellent idea on
its own. However, if the desired process changes require developing
an additional information system, introducing a completely new
technology or duplicating master data, then these business
improvements may be unreasonably expensive, technically infeasible
or undesirable from the IT perspective. Furthermore, if the respective
business capability is not considered strategically important from an
organization-wide perspective, then the overall contribution of the
proposed process improvements to the long-term business goals may
be negligible. As a result, even if an important local business need is
successfully addressed, the total added value for the whole
organization can be marginal or even negative, depending on the



incurred IT expenses and the organizational impact of the
implemented solution.

In order to maximize the overall organizational performance,
ineffective planning decisions similar to the one described above
should be avoided. Organizations should try to align both short-term
and long-term changes in their IT landscapes to their business plans,
strategies and goals. In other words, it is imperative for modern
companies to strive for so-called business and IT alignment[81].



The Problem of Business and Information
Technology Alignment
The effective use of IT in organizations requires achieving business
and IT alignment[82]. Business and IT alignment implies that the IT
goals, IT plans and IT systems in an organization are consistent with
its business goals, business plans and business processes[83]. Put it
simply, business and IT alignment is when all information systems in
an organization correspond to its genuine business needs in the most
optimal way. Business and IT alignment increases the payoff from the
organizational investments in IT and thereby improves overall
business performance[84]. Ideal business and IT alignment is
achieved when all IT specialists working on IT projects in an
organization act in the best interests of the whole organization
defined by its CEO and other C-level executives[85], i.e. when all IT
projects enhance the general quality of the entire organizational
system (see Figure 1.2). More specifically, perfect business and IT
alignment is achieved when each IT project:

Fulfills local short-term business needs and requirements
Contributes to global long-term strategic goals and
objectives
Is implemented in a predictable, cost-effective and risk-free
manner
Leverages and reuses available IT assets existing in an
organization
Does not create redundant assets that need to be
maintained in the future
Can be leveraged as an asset in subsequent IT projects if
appropriate
Is built on technologies that the organization plans to
continue using in the future
Is implemented consistently with other similar IT projects
Does not introduce complexity beyond necessity

In order to achieve business and IT alignment, the whole
organization should strive to act essentially as a single “big brain”
always capable of making best globally and locally optimized



business and IT decisions in all areas based on all the available
information from both the internal and external environments.

However, individual actors in organizations are simply incapable
of making such perfect decisions. No organizational actors are
competent enough to make optimal planning decisions alone on
behalf of the whole organization and powerful enough to enact the
subsequent implementation of these decisions. On the one hand,
individuals working in organizations are limited in their knowledge and
expertise to their narrow professional areas. They may be unaware of
critical information from other areas and unable to take this
information into account for decision-making purposes. For example,
business managers may not know of the existence of technologies
that can solve pressing organizational problems, while IT specialists
may not be aware of the relevance of new technologies to existing
business problems. Moreover, individual decision-makers are also
subject to various cognitive biases reducing the efficacy of their
decisions[86]. On the other hand, even authoritative managers cannot
easily make other people follow their decisions unless their rationality
is understood and agreed with. If a made planning decision is viewed
as inadequate by its implementers, then its practical realization is
likely to be resisted, sabotaged or simulated.

For this reason, business and IT alignment requires collective
decision-making with the involvement of multiple organizational
actors. Concretely, the alignment between business and IT in practice
can be achieved only through the effective coordination of all
business and IT-related changes between all relevant stakeholders of
these changes. Ideally, all proposed changes in organizations should
be understood and approved by their key business and IT
stakeholders to ensure that these changes satisfy their essential
concerns and interests.
Diversity of Actors Involved in Alignment Processes
Perfect business and IT alignment is not easily achievable in practice.
In real organizations, ideal business and IT alignment requires
achieving complete mutual understanding and agreement between all
relevant actors involved in business and IT decision-making, as well
as in the implementation of IT systems. These actors work in different
functional areas of the organization and occupy different levels of the



organizational hierarchy. They have different positions,
responsibilities, backgrounds, education, competencies, expertise,
goals, objectives, interests, concerns, planning horizons,
personalities, mindsets and perceptions of reality. Essentially, from
the perspective of business and IT alignment, relevant actors include
almost all business managers and IT specialists in an organization,
ranging from the CEO to junior software developers. Moreover, even
IT departments of the largest companies typically do not employ IT
specialists knowledgeable in all the technologies required to develop,
run and maintain the entire IT landscape. As a result, many IT
projects in organizations are delivered via consulting or outsourcing
arrangements by competent partners and vendors specialized in
corresponding technologies. These external third parties involved in
the implementation of IT systems on behalf of client organizations
can be regarded as relevant actors from the perspective of business
and IT alignment as well.

Unsurprisingly, achieving meaningful coordination between a large
number of very diverse actors poses a significant challenge for
organizations. Specifically, three different aspects of diversity
between relevant actors can be accountable for most problems with
poor coordination of plans and activities from the perspective of
business and IT alignment. First, all relevant actors can be roughly
separated into business actors and IT actors. On the one hand,
business actors are knowledgeable in business strategy and
processes, business opportunities and problems, customer needs
and preferences, competitive advantages and disadvantages,
pertinent laws and regulations, market share and profits. Business
actors barely understand IT and typically consider most IT-related
talks as meaningless technobabble. On the other hand, IT actors are
knowledgeable in technologies, systems, vendor packages,
applications, programming languages, databases, operating systems,
servers, networks and other hardware. IT actors, even if they
understand the business terminology, may not understand the relative
importance or irrelevance of different software and hardware for the
overall business performance of an organization from the perspective
of its business actors. This disparity of knowledge and backgrounds



impedes the mutual understanding between business and IT
actors[87].

Second, all relevant actors can be roughly separated into strategic
actors and tactical actors. On the one hand, strategic actors are
concerned with long-range strategic business and IT planning,
emerging global trends in the business and IT environments,
organization-wide business and IT capabilities, strategic partnerships,
disruptive influences and other fundamental factors that might
influence the business of an entire organization in the long run.
Strategic actors may be unaware of how exactly their high-level plans
can be implemented “on the ground” or ignorant of the critical tactical
needs, demands and problems of separate business units. On the
other hand, tactical actors are concerned with tactical business and
IT planning, carrying out particular business processes in business
units, introducing specific local changes, making incremental
improvements, implementing concrete IT systems or projects and
solving other urgent problems on a short time horizon. Tactical actors
may not understand exactly how their activities aimed at achieving
critical local objectives contribute to the long-term global vision
developed by strategic actors. This difference in planning horizons
and scopes inhibits the agreement between strategic and tactical
actors regarding the balance between long-term and short-term
objectives, global and local needs, important and urgent demands.

Lastly, all relevant actors can be roughly separated into internal
actors and external actors. On the one hand, internal actors are well
aware of the specifics of their own organization. They understand
how their organization works, what roles, business processes,
systems and technologies they have. Internal actors may be unaware
of new prospective technologies, latest vendor offerings, specific
features of available products or established industry best practices.
On the other hand, external actors (e.g. consultants, partners,
vendors and outsourcers) are well aware of the situation in their niche
markets or areas. They are experts in their specific technologies,
products or approaches and tend to implement latest industry best
practices. External actors may not know the organization-specific
features of their client companies including their unique needs or
opportunities, histories or cultures, peculiarities of their business



processes or IT landscapes, legacy-driven standards or path-
dependent limitations. This difference in perspectives impedes
effective communication between internal and external actors.
Main Groups of Actors Involved in Alignment Processes
The three aspects of diversity discussed above represent the main
boundaries disconnecting and alienating different groups of decision-
makers from each other. These boundaries prevent effective
communication, mutual understanding and collaborative partnership
between different actors, thereby undermining business and IT
alignment in organizations[88]. Specifically, all relevant actors involved
in strategic decision-making and implementation of IT systems can be
conditionally separated by these boundaries into five broad groups:
business executives, IT executives, business unit managers, IT
project teams and third parties[89]. Business executives include all
senior business managers responsible for strategic planning and
making investment decisions, e.g. CEOs, other C-level executives
and heads of business units. IT executives include all senior IT
managers accountable for organizing the IT department according to
the business needs, e.g. CIOs, IT directors, heads of IT delivery and
support. Business unit managers include all business managers
and operators responsible for running local routine business
processes on a daily basis, e.g. ordinary sales managers, marketing
specialists and product designers. IT project teams include all
project managers and IT specialists responsible for implementing
new IT projects, e.g. business analysts, software developers and
infrastructure engineers. Lastly, third parties include all external
contractors, outsourcers, consultants, product vendors and delivery
partners engaged to implement specific IT solutions for organizations
according to industry best practices. These five groups of relevant
actors with their essential concerns separated by the three main
boundaries are shown in Figure 1.3[90].



Figure 1.3. Main groups of actors and boundaries between them

Miscommunication Between Actors as the Root Cause of
Misalignment
The three main boundaries shown in Figure 1.3 significantly
complicate the communication, collaboration and mutual
understanding between different groups of relevant actors in
organizations from the perspective of business and IT alignment. At
the same time, poor communication and the lack of mutual
understanding between different actors often lead to inadequate
information systems planning decisions, where the essential interests
of pertinent stakeholders, often conflicting ones, are not taken into
account and neglected. Inadequate information systems planning, in
its turn, eventually results in the general misalignment between
business and IT, when IT projects address only some immediate
needs, but unable to optimize the organizational system as a whole
(see Figure 1.2). Poor business and IT alignment manifests itself in



all kinds of IT-related inefficiencies in organizations, including the
following and many other similar symptoms:

IT projects uplift the least important business capabilities
IT projects address urgent needs of local business units,
but do not move the whole organization towards its long-
term strategic business vision
Business executives do not understand where the IT
budget is spent, what IT is delivering and when
Different business units implement same business
processes in different ways
Different business units are unable to access the data they
need for their operations
The most commercially sensitive data is stored in the least
secure IT systems
Fragile legacy systems threaten critical business
operations
Frequent outages caused by unproven technologies or
approaches
The IT landscape is overly complicated, inflexible and
difficult to change
Each new IT project introduces a new expensive vendor
product or technology
Available platforms are not leveraged, all IT systems are
implemented from scratch
Established best practices are not reused, each new IT
project “reinvents the wheel”
The IT budget is spent on supporting duplicated or
redundant IT systems

The list of potential problems caused by inadequate information
systems planning can be continued further, but the persistent
misalignment between business and IT ultimately ends up in wasted
IT investments, general disappointment in IT and reduced overall
business performance. The link between poor communication,
inadequate IT planning and the ensuing misalignment between
business and IT is shown in Figure 1.4.



Figure 1.4. Link between poor communication and business and
IT misalignment

The problem of business and IT alignment is an unavoidable,
inherent and natural problem of establishing effective communication
between multiple heterogeneous groups of people with conflicting
objectives and concerns. Unfortunately, this is an intractable problem
with no easy and straightforward solutions. Improving business and
IT alignment in organizations is a highly challenging, but important
practical goal. Unsurprisingly, for the last four decades achieving
business and IT alignment and improving information systems
planning have consistently been among the top most important
issues for IT executives[91].



Enterprise Architecture as a Solution
A set of special documents is often used in organizations to facilitate
communication between different groups of relevant actors, improve
information systems planning and thereby achieve business and IT
alignment[92]. These special documents are collectively called
enterprise architecture (EA). In other words, enterprise architecture is
a collection of documents helping establish effective communication
between all relevant actors involved in strategic decision-making and
implementation of IT systems[93].

For each group of relevant actors (see Figure 1.3), EA documents
provide the necessary information that satisfies their interests,
reflects their concerns and answers their questions. EA documents
help different actors collaborate and achieve mutual understanding in
spite of their disparate roles, interests and expertise[94]. For instance,
to business actors EA documents offer relevant information about the
business impact of particular planning decisions, while to IT actors
the same documents provide pertinent information on the IT-related
implications of these decisions. To strategic actors EA documents
offer relevant information about the long-term consequences of
particular planning decisions, while to tactical actors the same
documents provide relevant information regarding their short-term
outcomes. To internal actors EA documents offer pertinent
information about the planned solutions based on established
industry best practices, while to external actors the same documents
provide relevant information on the internal details and specifics of an
organization.

Hence, enterprise architecture helps close the communication
gaps between all groups of relevant actors and eliminate the three
main boundaries preventing effective collaboration in organizations
(see Figure 1.3). By enabling better communication between different
actors of the organizational network, enterprise architecture
accelerates the propagation of information and knowledge sharing
inside an organization. Essentially, the use of enterprise architecture
moves an organization, as a decentralized network of diverse,
independent and interacting actors, closer to the ideal desirable state
of the single “big brain” capable of making best globally and locally



optimized business and IT decisions in all areas based on all
available information[95]. As a result, the essential interests of all
relevant stakeholders are respected and taken into account in each
planning decision. The improved quality of information systems
planning, in its turn, leads to better business and IT alignment, when
all IT projects tend to optimize the structure of the organizational
system as a whole (see Figure 1.2).

The mechanism described above explains why organizations
using enterprise architecture can achieve better business and IT
alignment, i.e. increase the payoff from their IT investments, improve
the general satisfaction with IT and enhance overall business
performance. The link between the use of enterprise architecture,
effective communication, adequate IT planning and the resulting
alignment between business and IT is shown in Figure 1.5.

Figure 1.5. Link between the use of enterprise architecture and
business and IT alignment

In short, by facilitating effective communication between all
relevant actors involved in business and IT planning, enterprise
architecture enables the successful translation of the high-level
strategic plans defined by global business executives into the
corresponding low-level tactical activities of specific IT project teams
across the organization.



Chapter Summary
This chapter discussed the general role of IT in modern companies,
analyzed the potential benefits and threats of IT, explained how to
realize the business value of information systems, described the
nature of a modern organization as a complex socio-technical system
of business and IT, explained the problem of achieving business and
IT alignment and introduced the concept of enterprise architecture as
a potential solution to the longstanding alignment problem. The key
message of this chapter can be summarized in the following essential
points:

Over the decades, the power of IT has grown exponentially
and its role in organizations has evolved accordingly from a
purely technical supporting function into a strategic
business-enabling capability that can be briefly
summarized as digital transformation
IT has a virtually infinite spectrum of possible business
applications and may help companies achieve competitive
advantage in operational excellence, product differentiation
and customer intimacy, though established companies and
industries may also be challenged by disruptive
technological trends
In the 21st century the effective control, management and
planning of IT in organizations is a direct concern and
responsibility of business executives that can no longer be
simply delegated to IT managers
The productive use of information systems in organizations
is not equivalent merely to installing the necessary
hardware and software, but requires complex, coordinated
and harmonic changes in their people, process and
technology aspects
Modern organizations represent complex socio-technical
systems of business and IT, where business and IT
components can be changed only synchronously and all
planning decisions should take into account both global
and local interests



The effective organizational use of IT requires achieving
so-called business and IT alignment, when the IT goals, IT
plans and IT systems in an organization are consistent with
its business goals, business plans and business processes
Significant diversity of the actors involved in strategic
decision-making and implementation of IT systems
undermines productive communication between these
actors, leads to inadequate planning decisions and
eventually results in the misalignment between business
and IT
Enterprise architecture, as a collection of special
documents enabling effective communication between
different groups of actors, helps improve the quality of
information systems planning and thereby achieve better
business and IT alignment in organizations





Chapter 2: The Concept of Enterprise
Architecture

The previous chapter introduced the problem of business and IT
alignment in organizations as well as the notion of enterprise
architecture as a potential solution to this problem. This chapter
focuses specifically on the concept of enterprise architecture and
discusses in more detail its key aspects. In particular, this chapter
starts with formally introducing the concept of enterprise architecture
and the practice of using enterprise architecture for improving
business and IT alignment. Then, this chapter discusses enterprise
architecture artifacts as fundamental components of enterprise
architecture and their essential properties. Lastly, this chapter
discusses the role of architects in enterprise architecture practices as
well as the place of architecture functions in organizations.



What Is Enterprise Architecture?
Enterprise architecture (EA) can be defined as a collection of
special documents (artifacts) describing various aspects of an
organization from an integrated business and IT perspective intended
to bridge the communication gap between business and IT
stakeholders, facilitate information systems planning and thereby
improve business and IT alignment (importantly, this definition may be
inconsistent with the definitions of enterprise architecture provided by
other sources[96]). Enterprise architecture typically describes
business, applications, data, infrastructure and sometimes other
domains of an organization relevant from the perspective of business
and IT, e.g. integration or security. Even though enterprise
architecture often covers specific aspects related directly to business
planning (e.g. business processes, organizational roles or even
corresponding business unit structures), it still generally revolves
largely around IT, offers mostly IT-related views and is currently
associated primarily with IT planning or, more precisely, with joint
business and IT planning. For example, enterprise architecture can
describe how specific business processes and roles will be modified
when a new information system is introduced.
The Essence of Enterprise Architecture
Enterprise architecture, as a collection of specific documents,
provides effective instruments facilitating communication,
collaboration and mutual understanding between different groups of
actors involved in strategic decision-making and implementation of IT
systems. Using specific EA documents for supporting discussions
helps alleviate the communication problems ensuing from disparate
knowledge, responsibilities, interests and goals of business and IT
actors, strategic and tactical actors, internal and external actors (see
Figure 1.3)[97]. Essentially, enterprise architecture can be viewed as a
communication medium between diverse business and IT
stakeholders in organizations enabling effective knowledge sharing,
balanced decision-making and collaborative planning.

By enabling effective communication and cooperation between
relevant actors, enterprise architecture helps organizations make
optimal planning decisions taking into account the interests and



concerns of all business and IT stakeholders involved in strategic
decision-making and implementation of IT systems. Specifically, to
business executives, EA documents explain the implications of each
planning decision for the organizational business strategy. For
example, to business executives EA documents may provide the
answers to the following essential questions:

How does the decision contribute to our long-term business
objectives?
What financial investments are required to implement the
decision?
When can the decision be implemented?

To IT executives, EA documents explain the implications of each
planning decision for the corporate IT strategy. For example, to IT
executives EA documents may provide the answers to the following
essential questions:

What technologies need to be introduced or reused to
implement the decision?
What is the impact of the decision on the quality of our IT
landscape?
What teams and partners should be involved in
implementing the decision?

To business unit managers, EA documents explain the
implications of each planning decision for their local business
processes. For example, to business unit managers EA documents
may provide the answers to the following essential questions:

How does the decision meet our local requirements and
needs?
How does the decision modify our established business
processes?
How does the decision change the information systems
that we use daily?

To IT project teams, EA documents explain the implications of
each planning decision for the design of separate IT projects. For
example, to IT project teams EA documents may provide the answers
to the following essential questions:

What exactly needs to be done to implement the decision?
What approaches can be used to implement the decision?



How exactly does the decision modify the structure of our
IT landscape?

Lastly, to third parties, EA documents explain the implications of
each planning decision for the structure of a specific contract or
outsourcing agreement. For example, to third parties EA documents
may provide the answers to the following essential questions:

What essential requirements need to be met to implement
the decision?
What products or technologies can we offer to implement
the decision?
How does the existing IT landscape facilitate or stop the
implementation of the decision?

The list of questions that EA documents answer to different
business and IT stakeholders provided above is far from complete
and exhaustive[98]. Nevertheless, it illustrates the general intention of
EA documents to provide critical information about every planning
decision relevant to the concerns of all main actors involved in
information systems planning (see Figure 1.3). The use of enterprise
architecture for discussing, negotiating and balancing the interests of
all pertinent stakeholders helps organizations implement well-
coordinated changes and make optimal planning decisions, i.e.
decisions that achieve both short-term and long-term goals with
minimal costs in a technically optimal and risk-free manner without
introducing excessive complexity or undermining overall consistency.
The essence of enterprise architecture as the instrument for
supporting communication between different groups of organizational
actors is shown in Figure 2.1.



Figure 2.1. Enterprise architecture as an instrument for
communication

Enterprise Architecture Is Different from Traditional Architecture
Despite that the notion of architecture is usually associated with
buildings and other construction objects, enterprise architecture has
not much in common with traditional architecture[99]. Unlike buildings,
organizations are dynamic socio-technical systems (see Figure 1.2)
that cannot be designed or engineered and then built[100]. Instead,
organizations can be considered as exceedingly complex, organic
and living entities that gradually evolve or grow over time, rather than
get constructed in a well-planned manner[101]. No one designs
organizations in the same sense in which traditional architects design
buildings. In the real world, there are no perfectly planned companies.
Successful organizations are the results of well-managed evolutions,
rather than the results of careful, deliberate and detailed planning.



From this point of view, the term “enterprise architecture” cannot
be understood literally as the architecture of an enterprise in the
same sense in which “building architecture” represents the
architecture of a building[102]. Enterprise architecture is not a
comprehensive blueprint or a detailed master plan of an organization
similar to classical architecture[103], but rather is a pragmatic set of
flexible descriptions helpful for managing and controlling the evolution
of an organization from the business and IT perspective[104].
Moreover, since organizations as organic entities cannot have
architecture in the same sense in which buildings have architecture,
the very term “enterprise architecture” seemingly gained its
widespread popularity only because of some complex historical
reasons[105], but now it is purely metaphorical, conceptually
meaningless, highly confusing and largely misguiding[106]. Basically,
the term “enterprise architecture” today can be viewed only as a
conditional and peculiar umbrella term representing the whole
collection of multifarious documents used in organizations for the
purposes of information systems planning, but has no other
conceptual or practical meaning.
Domains of Enterprise Architecture
The informational contents of enterprise architecture, as a set of
documents describing an organization from an integrated business
and IT perspective, cover various organizational aspects important for
business and IT usually called EA domains. In particular, typical
facets of organizations reflected in EA documents include, but are not
limited to, the following six common domains[107]:

Business – the business domain views an organization
from the perspective of its business operations, e.g.
capabilities, processes, tasks, roles, locations, value
streams, customer experience, etc.
Applications – the applications domain views an
organization from the perspective of its end-user
applications, e.g. applied programs, corporate systems,
online websites, mobile apps, custom software, vendor
products, etc.



Data – the data domain views an organization from the
perspective of its core data, e.g. data entities, their
structures and representation formats, databases,
warehouses and storage, master data sources, big data,
etc.
Integration – the integration domain views an
organization from the perspective of its system integration
mechanisms, e.g. interfaces and connections, interaction
protocols, integration buses, messaging middleware, ETL
platforms, etc.
Infrastructure – the infrastructure domain views an
organization from the perspective of its underlying IT
infrastructure, e.g. hardware, servers, data centers,
operating systems, system software, cloud, networks,
telephony, etc.
Security – the security domain views an organization from
the perspective of its security mechanisms, e.g. firewalls,
authentication approaches, identity and access
management systems, cryptographic protocols, etc.

The set of these common EA domains can be loosely represented
as a multilayered stack of domains, where lower layers underpin
higher layers. For instance, applications from the applications domain
automate business processes from the business domain. Data from
the data domain is used by applications from the applications domain.
Integration mechanisms from the integration domain link all
applications and data from the respective domains. Infrastructure
from the infrastructure domain is used to host all applications,
databases and integration platforms from the corresponding domains.
And finally, security mechanisms from the security domain permeate
all business processes, applications, data, integration approaches
and infrastructure from all the other domains. However, dependencies
between different organizational layers and respective EA domains
are rather conditional and may not always be as clear-cut as
illustrated above. The view of an organization as the schematic
relationship between multiple layers representing different EA
domains is shown in Figure 2.2 (this view essentially provides an EA-



specific clarification of the socio-technical view of an organization
presented earlier in Figure 1.2).

Figure 2.2. EA domains as different layers of an organization

While the business domain is unrelated to any specific technology
and can be considered non-technical and technology-neutral, all
other EA domains relate directly to respective technologies and can
be regarded as technical domains. Also, EA domains positioned at
the higher layers of the stack tend to be more relevant to business
managers, while lower-level domains tend to be less interesting to the
business audience. On this basis, all common EA domains can also
be loosely separated into business-enabling domains and business-



supporting domains. On the one hand, business-enabling EA
domains occupy the top layers of the stack and can be viewed as
functional domains. Common business-enabling EA domains include
the business, applications and data domains. These domains
essentially define the core business functionality provided by IT
systems. They are of direct interest and “visible” to most business
stakeholders. For instance, business managers are naturally
interested in how their business processes work, what applications
they can use and what data is available to them. All planning
decisions relevant to business-enabling EA domains and affecting
business functionality are normally agreed with business
stakeholders. On the other hand, business-supporting EA domains
occupy the bottom layers of the stack and can be considered as non-
functional domains. Common business-supporting EA domains
include the integration, infrastructure and security domains. These
domains are virtually unrelated to the specific business functionality
of IT systems. They are largely irrelevant and invisible to most
business stakeholders. For instance, business managers are
generally not interested in the integration, infrastructure and security
aspects of their information systems, as long as these systems are
adequately integrated, run on reliable infrastructure and are
reasonably secure. Most planning decisions relevant to business-
supporting EA domains usually do not affect any business
functionality and might be not discussed with business stakeholders.
The stack of common EA domains with business-enabling and
business-supporting domains is shown in Figure 2.3.

Figure 2.3. The stack of common EA domains

Generally, enterprise architecture can describe any domains
deemed important from the perspective of the relationship between



business and IT in a particular organization. The six EA domains
shown in Figure 2.2 and Figure 2.3 are merely the most common
domains which are often described in enterprise architecture in many
companies.



The Practice of Enterprise Architecture
The practice of enterprise architecture, or simply an EA practice (can
also be called enterprise architecture management (EAM)[108]), is an
organizational practice of using specific documents called EA artifacts
for improving communication between business and IT stakeholders,
facilitating information systems planning and improving business and
IT alignment[109]. An EA practice is a complex and multifaceted
organizational practice embracing all EA-related artifacts, people,
processes, software and their interaction. The strict boundaries of an
EA practice are incredibly difficult to define. An EA practice
essentially penetrates an entire organization, involves numerous
actors ranging from the CEO to ordinary project team members and
significantly modifies most IT-related decision-making processes.
Generally, an EA practice can arguably be considered as one of the
most sophisticated, hard-to-explain and even inscrutable
organizational practices[110].

An EA practice is not a separate standalone activity, but rather an
integral part of the organizational organism. Initiating an EA practice
implies introducing profound and complex changes to an organization
affecting its people, process and technology aspects. An EA practice
cannot work in isolation and requires integration with other
organizational processes, most importantly, with strategic
management and project management[111]. Basically, an EA practice
“sits” between strategic management and project management and
the role of an EA practice is to continuously translate abstract
business considerations into the designs of specific IT solutions
implementing these considerations in the most optimal manner
(importantly, all the terms like “IT solution”, “IT project”, “IT initiative”
and “IT investment” in this book should be understood primarily as
business improvement efforts involving IT, which imply introducing
harmonious changes in all the three critical organizational aspects:
people, processes and technology, see Figure 1.1).

The strategic management process carried out by business
executives takes relevant information from the external business
environment as an input and produces abstract business
considerations guiding an organization as an output, e.g. goals,



objectives, plans and needs. An EA practice takes these abstract
business considerations as an input and produces specific
implementable designs of IT solutions describing exactly what needs
to be done, how and when to satisfy the business considerations as
an output. Finally, the project management process carried out by IT
project teams takes these implementable designs as an input and
produces optimal IT solutions corresponding to these designs as an
output, thereby implementing the abstract business considerations
defined by business executives. Importantly, all these processes are
continuous, carried out simultaneously and imply constant feedback.
The position of an EA practice in the context of regular organizational
processes is shown in Figure 2.4.

Figure 2.4. An EA practice in the context of organizational
processes

An EA practice provides a connecting link between high-level
strategic business planning and low-level IT systems implementation.
By acting as a mediator between the strategic management and
project management processes in organizations, an EA practice
enables effective coordination of plans and activities between all
relevant actors involved in strategic decision-making and
implementation of IT systems resulting in improved business and IT
alignment. Practicing enterprise architecture implies not “architecting”
organizations, but rather discussing their desired evolution.



Enterprise Architecture Artifacts
Separate documents constituting enterprise architecture are typically
called EA artifacts[112]. EA artifacts provide descriptions of an
organization from different perspectives important for the various
actors involved in strategic decision-making and implementation of IT
systems. They can be viewed as key elements and cornerstones of
an EA practice. Essentially, an EA practice revolves around using
specific sets of EA artifacts for improving communication between
different actors. EA artifacts are the main “workhorses” of an EA
practice enabling effective decision-making and integrated business
and IT planning in organizations. The systematic use of EA artifacts
for collective decision-making distinguishes a disciplined approach to
information systems planning from an ad hoc and ill-organized one.

Different EA artifacts are used by different actors at different
moments for different purposes and fulfill different roles in
organizations. Unsurprisingly, EA artifacts can be very diverse in their
basic properties, features and attributes. In particular, from the
perspective of their properties, all EA artifacts can differ in their
informational contents, general meanings and lifecycles in the context
of an EA practice.
Informational Contents of Enterprise Architecture Artifacts
From the perspective of their informational contents, EA artifacts can
use different representation formats, provide different levels of detail,
cover different scopes, describe different EA domains and focus on
different points in time. Also, from the perspective of their physical
properties, EA artifacts can use different storage approaches and
have different volumes.

First, EA artifacts can have different representation formats.
Namely, EA artifacts can be represented in textual, graphical and
sometimes tabular formats, or as a mix of these formats. Purely
textual EA artifacts contain only plain text. Purely graphical EA
artifacts contain only diagrams and models sometimes created using
special modeling languages or notations, e.g. ArchiMate. Purely
tabular EA artifacts contain only tables with rows and columns. Mixed
EA artifacts can contain the elements of all these representation
formats in different proportions.



Second, EA artifacts can provide different levels of detail.
Descriptions contained in EA artifacts can range in their granularity
from very high-level abstractions (e.g. business and IT capabilities,
overarching conceptual rules and executive-level considerations) to
pretty low-level details (e.g. specific business activities, concrete IT
systems and their components).

Third, EA artifacts can cover different organizational scopes.
From the perspective of their scopes, coverage of EA artifacts ranges
from entire organizations, lines of business and business functions to
narrow organizational areas, separate change initiatives and even
single IT projects. Typically, EA artifacts covering broader scopes are
less detailed, while EA artifacts covering narrower scopes are more
detailed.

Fourth, EA artifacts can describe different domains of enterprise
architecture. EA domains often described in EA artifacts include, but
are not limited to, business, applications, data, integration,
infrastructure and security domains (see Figure 2.2), as well as all
possible combinations of multiple different domains.

Fifth, EA artifacts can focus on different temporal states of an
organization, i.e. describe an organization at different points in time.
All states typically described in EA artifacts can be conditionally
separated into the current state (now), short-term future state (<1
year), mid-term future state (2-3 years) and long-term future state (3-
5 years). EA artifacts can also describe combinations of multiple
temporal states as well as transitions between different states. For
example, an EA artifact can describe the current state of an
organization, planned changes to this state in both the short-term and
mid-term future, as well as the sequence of their implementation.
Additionally, some EA artifacts can even be essentially stateless, i.e.
do not focus on specific time points. For instance, an EA artifact can
describe some timeless imperatives for an organization that were
relevant in the past, are relevant now and will be relevant in the
future.

Physically, EA artifacts can use different storage approaches. In
the simplest cases, EA artifacts can be stored as ordinary files
created in general-purpose text editors, diagramming tools and
spreadsheet software, depending on their representation formats,



most often using the omnipresent MS Office suite. For example,
graphical EA artifacts are often developed in MS Visio, artifacts in
tabular formats are usually maintained in MS Excel, while textual EA
artifacts and artifacts of mixed formats are most typically created in
MS Word. In more complex cases, architectural information can be
stored in configuration management databases (CMDBs) or even in
special repositories provided by EA-specific software tools.

Lastly, EA artifacts can have different volumes. In most cases,
the physical volume of EA artifacts can be roughly measured in their
number of printed pages and the size of these pages. The page count
of EA artifacts can range from only a single page to hundreds of
pages in extreme cases. The size of the pages themselves can also
vary from the standard A4 format to the larger A2 or A1 formats to
humongous posters that may occupy entire walls in the offices. The
volume of EA artifacts naturally correlates with their organizational
scope and level of detail, i.e. broader scopes and higher granularity
require greater volume, and vice versa. However, when the
architectural information is stored in specialized software repositories,
the notion of volume largely loses its meaning.
Duality of Enterprise Architecture Artifacts
One of the most essential properties of EA artifacts is the duality of
their informational contents. Duality of EA artifacts implies that the
information provided by these artifacts is relevant to two different
audiences simultaneously, satisfies the information needs of both
these audiences and is presented in a convenient format appealing to
both audiences. Their duality allows using EA artifacts as a means of
communication and partnership between different groups of actors
involved in strategic decision-making and implementation of IT
systems (see Figure 2.1). Duality of EA artifacts can be regarded as
one of the most fundamental mechanisms underpinning an EA
practice and enabling effective collaboration between diverse
stakeholders[113].

Duality of EA artifacts can be explicit or implicit. On the one hand,
explicit duality is when different parts of EA artifacts are relevant to
different groups of actors, e.g. some sections of an EA artifact are
intended primarily for business stakeholders, while other sections of
the same artifact are intended primarily for IT stakeholders. On the



other hand, implicit duality is when the same parts of EA artifacts
are interpreted differently by different actors, e.g. the same diagram in
an EA artifact is relevant to both business and IT stakeholders, but
has significantly different implications for each of these parties. In
other words, duality of EA artifacts implies either providing different
information to different actors, or providing the same information
having different meanings for different actors. However, explicit and
implicit dualities in EA artifacts are often combined.

The duality of EA artifacts discussed above, and specifically
explicit duality, can be clearly illustrated with a specific example of a
popular EA artifact often called solution overview providing a high-
level description of a proposed IT solution from both the business and
IT viewpoints. This artifact typically has multiple different sections
intended for business and IT stakeholders, where these stakeholders
can find the answers to their most critical questions about an IT
solution. Duality of EA artifacts illustrated based on the example of a
solution overview is shown in Figure 2.5.

Figure 2.5. Duality of EA artifacts

Due to its evident duality, the solution overview shown in Figure
2.5 helps business and IT stakeholders make optimal collective



planning decisions regarding the launch of a new IT initiative. In
particular, based on this dual EA artifact, business stakeholders can
evaluate and assure the positive business value of a proposed IT
solution, whereas IT stakeholders can assess and approve its
general technical feasibility. A comprehensive assessment of complex
planning decisions enabled by dual EA artifacts improves the quality
of these decisions from both the business and IT perspectives and,
thereby, enhances the overall effectiveness of IT-related planning
efforts in organizations. Nevertheless, not all useful EA artifacts are
dual in nature.
Two Meanings of Enterprise Architecture Artifacts: Decisions
and Facts
From the perspective of their general meaning in an EA practice, all
EA artifacts can be separated into decisions EA artifacts and facts EA
artifacts. On the one hand, decisions EA artifacts represent made
planning decisions, i.e. achieved and formalized agreements between
various stakeholders regarding the desired future course of action.
For instance, these artifacts can embody all sorts of IT-related
planning decisions in organizations including, among many others,
the following decisions:

How an organization needs to work from the business and
IT perspective
Where an organization should invest its IT dollars
How a particular IT solution should be implemented

Decisions EA artifacts always have certain implications for the
future and usually imply some changes in an organization. Since all
planning decisions regarding the future require discussion and
consensus between their stakeholders, these artifacts are always
developed or updated collaboratively by all relevant stakeholders and
represented in formats convenient for these stakeholders. For
example, they are often optimized for productive teamwork, ease of
editing and distribution[114]. Decisions EA artifacts are inherently
subjective, speculative and people-specific in nature. They are based
only on the informed opinions of their contributors about the desirable
future course of action and shaped primarily by the interests of their
stakeholders[115]. Essentially, decisions EA artifacts play the primary
role in an EA practice by providing the instruments for effective



communication, balanced decision-making and collaborative planning
(most decisions EA artifacts are dual in nature, see Figure 2.5). Their
general purpose is to help make optimal planning decisions approved
by all relevant stakeholders. After decisions EA artifacts are created
and approved, all their stakeholders should be ready to act according
to the corresponding planning decisions reflected in these artifacts,
which may require either performing concrete actions (e.g.
constructing a new information system) or simply taking these
decisions into account during subsequent decision-making processes
(e.g. prioritizing future IT investments). Since any ideas regarding the
desired future always imply collective decisions, all EA artifacts
describing the future state, as well as all stateless EA artifacts also
having specific implications for the future, can automatically be
considered as decisions EA artifacts from the perspective of their
general meaning in an EA practice.

On the other hand, facts EA artifacts represent documented
objective facts, i.e. reflections of the actual current situation in an
organization as it is. For instance, these artifacts usually document
some aspects of the existing organizational IT landscape including,
among others, the following objective facts:

What technologies the corporate IT landscape uses
What IT assets an organization possesses, runs and
maintains
How the existing IT systems and databases are
interconnected

Unlike decisions EA artifacts, facts EA artifacts do not imply any
planning decisions and have no implications for the future. Since
objective facts are normally not debatable and do not require any real
decision-making, these artifacts may be developed or updated solely
by specific actors, but represented in formats convenient for their
future users. For example, they are often optimized for long-term
storage, searchability and analysis of information. Facts EA artifacts
are based only on acknowledged “hard” data and largely independent
of specific people involved in their development. Basically, facts EA
artifacts play a supporting role in an EA practice by providing the
information base required for developing decisions EA artifacts. Their
general purpose is to help capture and store the objective facts about



an organization important from the perspective of IT-related planning.
After facts EA artifacts are created, they can be used by any actors
as reference materials for planning purposes. Since mere
documentation of the current situation does not imply any real
decisions, all EA artifacts describing only the current state can
automatically be regarded as facts EA artifacts from the perspective
of their general meaning in an EA practice. The main differences
between decisions and facts EA artifacts described above are
summarized in Table 2.1.

  
Artifacts Decisions EA artifacts Facts EA artifacts
State Either the future state or

stateless
Only the current state

Represent Made planning decisions Documented objective facts
Implications Always have implications for

the future
Have no implications for the future

Developed Collaboratively by all
stakeholders

Solely by specific actors

Format Optimized for productive
teamwork, ease of editing and
distribution

Optimized for long-term storage,
searchability and analysis of
information

Nature Subjective, i.e. based on the
interests and opinions of
specific people

Objective, i.e. based on
acknowledged facts and
independent of specific people

Role Primary, i.e. provide
instruments for communication,
decision-making and planning

Supporting, i.e. provide the
information base required for
developing decisions EA artifacts

Purpose Help make optimal planning
decisions

Help store the facts important for
IT planning

Outcome Stakeholders act according to
the made decisions

Can be used by any actors as
reference materials

Table 2.1. Decisions and facts EA artifacts

However, as noted earlier, some EA artifacts can describe both
the current and future states together. Consequently, these rare EA
artifacts can combine the properties of both decisions and facts EA
artifacts simultaneously. For example, EA artifacts can describe the
current state, and therefore automatically belong to facts EA artifacts,



as well as some recommended future changes in this current state,
and therefore also belong to decisions EA artifacts at the same time.
In this case, the respective EA artifacts should be considered as
either facts or decisions EA artifacts depending on the situation.
Concretely, these artifacts should be treated as facts EA artifacts from
the perspective of all updates of the current state, but as decisions
EA artifacts from the perspective of all updates of the recommended
future changes. Nevertheless, in some cases descriptions of the
future state can still be included in facts EA artifacts as well if these
descriptions have been approved earlier via other decisions EA
artifacts, i.e. reflect the planning decisions that have already been
made previously elsewhere.
Two Lifecycles of Enterprise Architecture Artifacts: Permanent
and Temporary
From the perspective of their lifecycles in an EA practice, all EA
artifacts can be separated into permanent EA artifacts and temporary
EA artifacts. On the one hand, permanent EA artifacts are long-
lived EA artifacts often existing for many years. They live and evolve
together with an organization. Permanent EA artifacts are created
once and then updated when necessary according to the ongoing
changes in an organization and its business environment. They may
be either developed at once in a proactive manner, or produced
reactively on an as-necessary basis, i.e. accumulated in
organizations gradually over time. After being developed, these
artifacts are constantly used, continuously maintained and
occasionally discarded when they become irrelevant. Most EA
artifacts covering broader scopes beyond specific IT initiatives or
projects tend to be permanent EA artifacts.

On the other hand, temporary EA artifacts are short-lived EA
artifacts that often exist for several months or even weeks. They are
transitory, single-purposed and disposable. Temporary EA artifacts
are created at specific moments for particular purposes, used as
intended and then immediately discarded or archived. Due to their
short lifespan, the very need to update or maintain temporary EA
artifacts is usually absent. All EA artifacts covering narrow scopes
(e.g. separate IT initiatives or projects) tend to be temporary EA
artifacts. At the same time, all temporary EA artifacts tend to be



decisions EA artifacts (see Table 2.1). The main differences between
permanent and temporary EA artifacts described above are
summarized in Table 2.2.

  
Artifacts Permanent EA artifacts Temporary EA artifacts
Scope Broad scope, beyond specific IT

initiatives
Narrow scope, limited to specific
IT initiatives

Lifespan Long-lived, often exist for years Short-lived, exist for months or
even weeks

Usage Created once, periodically
updated, constantly used and
occasionally discarded

Created for particular purposes,
used as intended and then
immediately discarded

Table 2.2. Permanent and temporary EA artifacts

Examples of Enterprise Architecture Artifacts
The informational contents, general meanings and lifecycles of EA
artifacts discussed above can be illustrated with specific examples of
popular EA artifacts: principles, landscape diagrams and solution
designs (these and many other types of EA artifacts are discussed in
great detail later in Chapters 9-14). Examples of these typical EA
artifacts and their analysis from the perspective of their informational
contents, meanings and lifecycles are shown in Figure 2.6.



Figure 2.6. Examples of popular EA artifacts and their analysis

Although various EA artifacts can be very diverse from the
perspective of their informational contents, meanings and lifecycles,
all EA artifacts still share the single common property of critical
importance. Namely, all EA artifacts without any exceptions, like any
other tools, are valuable only when they are used for specific
purposes by concrete people to facilitate certain activities. For this
reason, all EA artifacts should be produced with a clear idea
regarding their intended future usage and intent, while the content,
structure, presentation and complexity of information reflected in EA
artifacts should closely match their purposes[116].



Even though it is possible to develop a potentially infinite number
of diverse EA artifacts describing an entire organization with all its
business units from all perspectives, EA artifacts merely describing
some aspects of organizations for unclear purposes are useless and
should be avoided. Unused EA artifacts represent only wasted
investments of time and money for organizations. Instead, from the
universe of all possible descriptions, successful EA practices select
only a limited subset of the most valuable descriptions helpful for
decision-making purposes and materialize them as EA artifacts. EA
artifacts in an EA practice are not mere descriptions, but full-fledged
working instruments of information systems planning.



The Role of Architects in Enterprise Architecture
Practice
The key actors of an EA practice are architects[117]. Architects act as
chief information systems planners and integrators of business and
IT-related plans in organizations. Ideal architects are effective
communicators, team players, innovators and systems thinkers
knowledgeable in both business and IT. These qualities allow
architects to communicate with various business and IT stakeholders,
understand their concerns and propose optimal planning decisions
satisfying the essential interests of all parties. Even though architects
usually come from IT departments and have IT-centric backgrounds,
they do not belong wholly to IT specialists or to business specialists.
Instead, architects are “T-shaped” professionals in connecting
business and IT, i.e. experts in finding optimal IT strategies and
solutions satisfying business strategies and needs.
General Responsibilities of Architects
Architects are the chief owners of EA artifacts and facilitators of the
dialog between business and IT. They play a critical role in
organizing, establishing and running an EA practice. Even though
architects themselves cannot be the sponsors or ultimate
beneficiaries of an EA practice, they are among the main actors of
most EA-related processes. Typical responsibilities of architects
include:

Analyzing the external technological environment
Studying the internal organizational and IT environment
Communicating with various business and IT stakeholders
and understanding their concerns
Facilitating the dialog and conversation between different
stakeholder groups
Acting as intermediaries or “translators” between diverse
stakeholders
Finding, proposing and discussing optimal planning
decisions satisfying the concerns of all their stakeholders
Developing and updating EA artifacts for supporting
discussions and documenting the achieved agreements



Ensuring the execution of the agreed planning decisions
reflected in EA artifacts
Peer-reviewing and approving EA artifacts developed by
other architects
Establishing and maintaining a repository of EA artifacts
Setting up necessary software tools for working with EA
artifacts
Establishing, running and optimizing EA-related processes
Participating in other special activities that require their
expertise, e.g. vendor contract negotiations and technical
due diligence for mergers and acquisitions

Since enterprise architecture does not resemble traditional
architecture, as discussed earlier, architects in an EA practice also do
not resemble traditional architects[118]. They do not design
organizations or their IT landscapes in the same way in which
classical architects design buildings, but rather discuss and reach
agreements on their desired evolution with relevant stakeholders.
While traditional architects are often associated with an image of
lonely masterminds or ingenious visionaries creating grand designs,
architects in an EA practice are first of all proactive relationship
builders and dynamic team players capable of finding trade-offs and
negotiating mutually satisfactory planning decisions. Metaphorically,
their role in the organizational context can be best described as
communicators, rather than designers or engineers.

Importantly, the position of an architect is an expert, rather than
managerial position. Architects typically have no direct subordinates
and are not endowed with any administrative power or decision-
making authority. Architects have to influence decision-making
processes softly with their competent opinions without having the final
say on most organizational decisions. The advice of architects has to
be “sold” via clear argumentation and persuasion to real managers,
who are authorized to make official decisions on technology adoption,
finance allocation, project initiation or cancellation on behalf of their
organization.

Even though the responsibilities of architects in organizations are
rather diverse and multifaceted, one of the most critical duties of any



architect is the development of necessary EA artifacts underpinning
an EA practice.
Architects as Developers of Enterprise Architecture Artifacts
Architects are the key developers of all EA artifacts in an EA practice.
They are personally responsible for involving relevant stakeholders,
collecting necessary data and completing all other activities required
to develop EA artifacts. However, the typical process of developing
and updating EA artifacts differs significantly for decisions EA artifacts
and facts EA artifacts due to their disparate meanings, purposes and
nature (see Table 2.1).

On the one hand, the development and update of decisions EA
artifacts is a complex, creative and tricky process[119]. Since all
modifications of decisions EA artifacts, including their initial
development and possible subsequent updates, require reaching the
consensus among all relevant stakeholders on the future course of
action, these artifacts are always developed collaboratively by
architects and their stakeholders[120]. The presence of multiple
groups of stakeholders exerting different power and representing
different or even conflicting viewpoints often turns the development of
decisions EA artifacts into a highly politicized process. Essentially, the
collaborative development of decisions EA artifacts is the actual
process of planning. Even though architects usually act as facilitators
or drivers of their development, fundamentally decisions EA artifacts
are products of collective teamwork. These artifacts are normally
created in a proactive manner.

The development or update of decisions EA artifacts typically
starts from the need for specific planning decisions. As the first step,
architects organize an informal preliminary dialog with all relevant
stakeholders of these decisions. During these discussions, the
stakeholders and architects achieve a basic mutual understanding
regarding the possible planning decisions. Then, architects formalize
the proposed planning decisions as new or updated EA artifacts and
collaborate with the pertinent stakeholders to elaborate these artifacts
with necessary details. During this collaboration, the resulting EA
artifacts get completed and informally agreed with all their direct
stakeholders. As the last step, the completed and finalized EA
artifacts undergo the procedure of formal collective approval and



eventually become official documents representing the planning
decisions made jointly by all the involved stakeholders and architects.
From this moment, all the involved parties are committed to act
according to these decisions. For example, to develop principles or a
solution design (see Figure 2.6), an architect may schedule a series
of meetings with relevant stakeholders (business executives and IT
project teams respectively) to discuss their views and concerns,
based on the collected opinions propose the initial versions of EA
artifacts, organize workshops with the stakeholders to elaborate and
complete these artifacts, and then distribute the final versions of
these artifacts to all the stakeholders for their formal approval and
sign-off. After the EA artifacts are signed-off, all the involved parties
are committed to align their decision-making to the newly established
principles or to implement an IT solution exactly as described in the
developed solution design.

Importantly, the principal value of decisions EA artifacts is realized
during the process of their development. The collective teamwork of
multiple stakeholders on developing decisions EA artifacts helps
these stakeholders communicate, achieve a mutual understanding
and produce optimal planning decisions taking into account the
essential interests of all the parties. By the time the actual EA
artifacts are completed, the critical planning decisions formalized in
these artifacts have already been made. Basically, finalized decisions
EA artifacts merely document the agreements between the
stakeholders reached in their development process. From this
perspective, the collaborative efforts of stakeholders to develop
decisions EA artifacts are much more valuable than the actual
resulting artifacts as tangible formal documents. In other words, for
these artifacts the process is more important than the product itself.
The most critical success factor related to decisions EA artifacts is
the timely involvement and active participation of all relevant
stakeholders in the process of their development.

On the other hand, the development and update of facts EA
artifacts is a simpler, more routine and straightforward process.
Unlike decisions EA artifacts developed collaboratively by all
stakeholders, facts EA artifacts usually may be developed by
individual architects alone or with only minimal involvement of other



actors (see Table 2.1). These artifacts are often created reactively on
an as-necessary basis.

The development or update of facts EA artifacts typically starts
from the need for specific documented facts. As the first step,
architects collect the necessary raw data from all relevant sources,
which may include studying available documents, asking competent
people and extracting data from the existing IT systems or
repositories. When sufficient information on the required facts is
collected, architects create new or update existing EA artifacts to
accurately document the uncovered facts with the necessary level of
detail. Since facts EA artifacts merely describe what is, do not imply
any planning decisions and do not have any implications, the
completed facts EA artifacts normally do not need to be approved by
any other actors. Nevertheless, architects may still decide to go back
to the people who provided the original information to verify the
resulting EA artifacts and ensure their correctness. After these
artifacts are created, all actors can use them for planning purposes.
For example, to develop or update a landscape diagram (see Figure
2.6), an architect may read the available documentation from recent
IT projects, interview members of the IT support department, search
the central configuration management database and then produce
the landscape diagram depicting all the collected facts in a compact
one-page drawing. The architect may also return to the IT support
team to double-check and confirm the accuracy of the resulting
description. From this moment, anybody can use the new landscape
diagram as a reference baseline of the current state for decision-
making.

Unlike decisions EA artifacts, the principal value of facts EA
artifacts is realized after their development. The development process
of facts EA artifacts is highly mechanistic in nature and does not have
any intrinsic value. However, after the development of facts EA
artifacts is completed, these artifacts are valuable as the information
base supporting the development of decisions EA artifacts. From this
perspective, the actual resulting facts EA artifacts as tangible formal
documents are much more valuable than the efforts of architects to
develop these artifacts. In other words, for these artifacts the product
is more important than the process. The most critical success factor



related to facts EA artifacts is the accuracy and up-to-dateness of the
corresponding descriptions. The processes for developing or
updating decisions and facts EA artifacts discussed above and their
comparison are summarized in Figure 2.7.

Figure 2.7. Development of decisions and facts EA artifacts

The profound difference between decisions EA artifacts and facts
EA artifacts is hard to overemphasize. Using the appropriate
development processes for decisions and facts EA artifacts is
absolutely critical for the success of an EA practice. While developing
facts EA artifacts as decisions EA artifacts simply does not make any
sense, developing decisions EA artifacts as facts EA artifacts can
easily be considered as a tempting “shortcut” way to develop these
artifacts as well as to practice enterprise architecture in general.
However, all the attempts to develop decisions EA artifacts similarly
to facts EA artifacts are misleading, extremely dangerous and may
have catastrophic consequences for an EA practice.



Developing decisions EA artifacts in a way similar to facts EA
artifacts (i.e. merely by interviewing relevant stakeholders and then
creating decisions EA artifacts for them) inevitably substitutes real
practical planning with wishful thinking, benevolent phantasies and
idealistic imaginations. All significant planning decisions in
organizations must be discussed and agreed upon with their
stakeholders, rather than made by someone else on their behalf[121].
Moreover, since architects have no formal managerial authority, as
noted earlier, they cannot order to implement any decisions, but only
convince others of their rationality. For these reasons, decisions EA
artifacts created by architects with little or no involvement of their real
stakeholders are typically ignored and never get acted upon.
Therefore, taking shortcuts in developing decisions EA artifacts by
producing them alone on behalf of their true stakeholders essentially
transforms an entire EA practice from the driver of communication
into the factory of useless documents. Excluding stakeholders from
the discussions of relevant decisions EA artifacts eradicates the very
essence of using enterprise architecture as an instrument for
communication (see Figure 2.1). Put it simply, developing decisions
EA artifacts as facts EA artifacts can easily ruin an EA practice.
Furthermore, even presumably “harmless” improvements in the
format of decisions EA artifacts (e.g. changing colors) implemented
arbitrarily by architects with no prior discussion and agreement with
other stakeholders can cause significant confusion and should be
avoided.
Enterprise Architecture Artifacts, Architects and Other Actors
An EA practice includes architects and other organizational actors
communicating via creating and using EA artifacts. However, the
roles of architects and other actors, as well as their communication
and interaction patterns in the context of an EA practice, are
significantly different from the perspective of decisions EA artifacts
and facts EA artifacts (see Table 2.1).

On the one hand, as part of the general development process of
all decisions EA artifacts (see Figure 2.7), architects continuously
communicate with various business and IT stakeholders, analyze
their interests and needs, propose optimal planning decisions
satisfying all relevant stakeholders, formalize these initial decisions



as EA artifacts and then go through iterative cycles of further
discussions, refinements and clarifications of these artifacts until the
final agreement between the stakeholders is achieved and the
proposed planning decisions are formally approved by all the involved
parties. Even though architects are still the primary developers of
decisions EA artifacts, various stakeholders providing their input and
approving resulting artifacts essentially act as their co-developers.

On the other hand, as part of the general development process of
all facts EA artifacts (see Figure 2.7), architects collect all the
required data from various sources and then create or update the
corresponding EA artifacts acting as their sole developers. The
relationship between EA artifacts, architects and other actors of an
EA practice described above is shown in Figure 2.8.

Figure 2.8. The relationship between EA artifacts, architects and
other actors



By leading continuous discussions with relevant stakeholders,
proposing optimal planning decisions expressed in decisions EA
artifacts and getting these decisions approved, architects achieve the
balance of interests between all key stakeholders in every planning
decision. The resulting planning decisions take into account the
critical interests of all pertinent business and IT stakeholders, thereby
improving business and IT alignment in organizations. Since the
active participation of key stakeholders is absolutely essential for
developing decisions EA artifacts representing the corresponding IT-
related planning decisions, an EA practice fundamentally cannot be
carried out by architects alone without involving other
stakeholders[122]. Consequently, the effectiveness of organizational
information systems planning is not the concern of architects alone,
but the concern of an entire organization.



Architecture Functions in Organizations
Organizationally, an EA practice is typically implemented by an
architecture function. An architecture function is a separate
corporate function usually reporting directly to the CIO and
responsible for an EA practice and organization-wide business and IT
alignment in general. Essentially, architecture functions in
organizations can be viewed as specialized planning subunits of their
IT departments.

An architecture function is a supporting organizational function
that does not add any direct business value to the organizational
value chain. Similarly to other supporting functions (e.g. accounting
and human resource management), the main purpose of an
architecture function is to enable and support primary value-adding
organizational activities (e.g. production and sales).

All architects employed by an organization typically reside in its
architecture function. Depending on the size, structure and
complexity of an organization, its architecture function may employ
different types of architects and architecture managers, i.e. managers
of other architects. Different types of architects usually have different
responsibilities and may focus on different EA domains (e.g.
applications, data or infrastructure, see Figure 2.2) or scopes, ranging
from entire organizations to separate IT solutions. For instance,
common types of architects often found in organizations include chief
architects, enterprise architects, principal architects, lead architects,
domain architects, platform architects, program architects, solution
architects and some other less popular denominations. However, the
precise meaning of these positions and titles is very organization-
specific and can vary significantly across different companies.

Besides employing individual architects, architecture functions
typically also host one or more architecture governance bodies, i.e.
special decision-making committees involving architects and other
relevant business and IT stakeholders. These governance bodies are
responsible for ensuring the adequate level of engagement between
different stakeholder groups and fulfilling necessary governance
procedures, which include making collective architecturally



significant planning decisions as well as reviewing, approving and
officially authorizing decisions EA artifacts (see Table 2.1).



Chapter Summary
This chapter discussed the phenomenon of enterprise architecture in
general and the practice of using enterprise architecture, EA artifacts
as separate components of enterprise architecture and their key
properties, as well as the role of architects and architecture functions
in organizations. The core message of this chapter can be
summarized in the following essential points:

Enterprise architecture is a collection of specific
documents, or EA artifacts, describing various aspects of
an organization from an integrated business and IT
perspective intended to bridge the communication gap
between business and IT stakeholders
An EA practice is a complex and multifaceted
organizational practice of using EA artifacts for enabling
effective collaboration between business and IT
stakeholders, facilitating information systems planning and
improving business and IT alignment
EA artifacts are separate documents constituting enterprise
architecture and providing different views of an
organization important for various actors involved in
strategic decision-making and implementation of IT
systems
EA artifacts can be very diverse from the perspective of
their informational contents and use different
representation formats, provide different levels of detail,
cover different scopes, describe different domains, focus
on different points in time and utilize different storage
approaches
Many EA artifacts are dual in nature, i.e. information
provided by these artifacts is relevant to two different
groups of actors simultaneously, satisfies the information
needs of both these groups and enables productive
communication between them
Some EA artifacts represent made planning decisions
developed collectively by all relevant stakeholders and
have certain implications for the future, while other artifacts



represent only documented objective facts having no
implications for the future
Permanent EA artifacts are created once, periodically
updated, constantly used and occasionally discarded, while
temporary EA artifacts are created for particular purposes,
used as intended and then immediately discarded
Architects are the key actors of an EA practice responsible
for information systems planning and chief developers of
EA artifacts, though all decisions EA artifacts are always
co-developed by all the stakeholders of respective planning
decisions
Architecture functions are specialized supporting
organizational functions responsible for an EA practice that
employ all architects, host some architecture governance
bodies and are usually embodied as planning subunits of IT
departments





Chapter 3: The Role of Enterprise
Architecture Practice

The previous chapter discussed in detail the concept of enterprise
architecture and different aspects of this concept. This chapter
discusses the position of enterprise architecture and an EA practice
in the broader organizational, managerial and historical context. In
particular, this chapter begins with explaining the natural need for
enterprise architecture in modern organizations, the central role of
communication in an EA practice, the benefits of practicing
enterprise architecture and the applicability of enterprise architecture
across various industries and organizations. Next, this chapter
discusses the historical origin of enterprise architecture and modern
EA best practices described in this book. Finally, this chapter dispels
widespread misconceptions about enterprise architecture and
clarifies what an EA practice is not.



The Need for Enterprise Architecture
Enterprise architecture is not an accidental phenomenon, but rather
is a natural solution to natural problems of many modern
organizations. Large international companies employ thousands or
even tens of thousands of IT specialists, who develop and maintain
hundreds or even thousands of diverse information systems
supporting their daily business operations. Even local organizations
of a much smaller size can deploy tens or hundreds of information
systems critically important for their businesses. IT landscapes of
such a vast scale cannot be managed opportunistically, but require
applying systematic approaches to their planning. Moreover, the
competitive advantage of many, if not most, companies today is
heavily dependent on the effective use of IT. Successful execution of
any business strategy in modern organizations often implies, or
sometimes is even equivalent to, the implementation of the
corresponding information systems supporting this strategy. This
critical interdependence between business and IT functions requires
a disciplined approach to coordinating business and IT-related plans.
Achieving a mutual understanding between business and IT
stakeholders in modern organizations thus becomes imperative[123].
However, business and IT are disparate areas of knowledge and
establishing effective communication between representatives of
diverse business and IT communities has always been troublesome.
Hence, the emergence of the phenomenon of enterprise architecture
is a perfectly natural reaction of modern organizations to the
desperate need to optimize their extensive IT landscapes as well as
to improve collaboration, communication and partnership between
various stakeholders with incompatible business and IT
backgrounds[124]. Put it simply, the need for enterprise architecture is
fundamental, rather than incidental.

Furthermore, enterprise architecture is here to stay and its
importance seemingly is only going to increase in the future because
of at least three ongoing industry trends. First, IT systems are
continuously getting more sophisticated, comprehensive and
diverse. If typical business managers barely understood IT before,
then in the future it will be even more challenging for an ordinary



business person to understand how IT works. Second, the general
dependence of business on IT is constantly increasing. More and
more manual operations become automated, more and more
analytical capabilities get implemented in software, more and more
traditional human roles in organizations become substituted with
computers. Third, the innovative potential of IT for business is
incessantly growing as well. New strategic opportunities for gaining
competitive advantage from the effective use of IT emerge at a very
rapid pace. If typical business managers were not completely aware
of the full innovative potential of IT before, then in the future it will be
even harder for an ordinary business person to understand what
groundbreaking opportunities IT can offer to their business.
Consequently, for business managers it will be only harder to
understand IT in the future, while their dependence on IT and on
competitive advantages offered by IT is only going to increase.
These exogenous trends suggest that the importance of enterprise
architecture as an instrument for bridging the gap between business
and IT is likely to increase in the future.

The use of enterprise architecture affects multiple organizational
processes from strategic planning to project implementation,
involves multiple actors ranging from the CEO to project team
members and profoundly modifies the general mechanism of
planning and executing IT-driven organizational changes. As noted
earlier, the practice of using enterprise architecture can be
considered as one of the most sophisticated organizational
practices. Moreover, enterprise architecture seemingly represents
one of the most significant and widely applicable management
innovations of the last two decades, which engendered a completely
new corporate function and even a separate dedicated profession,
reflecting the fundamental importance of IT for modern
organizations.



Communication as the Cornerstone of Enterprise
Architecture Practice
As noted earlier, an EA practice is a multifaceted organizational
activity that has many different aspects and includes multiple diverse
elements, e.g. people, artifacts, processes and software tools.
Practicing enterprise architecture implies a wide variety of tasks and
actions. Nevertheless, it would be fair to say that an EA practice is
above all a communication practice. Probably with the exception of a
relatively small subset of an EA practice associated with maintaining
accurate reference documentation of the current state via facts EA
artifacts (see Table 2.1), all elements of an EA practice essentially
serve a common unifying purpose of enabling better communication
between various actors involved in strategic decision-making and
implementation of IT systems. Put it simply, different elements of an
EA practice are only the means of improving the quality of
communication and decision-making. However, these elements
address rather different aspects of communication and decision-
making in organizations.

For instance, EA artifacts, as distinctive and pivotal elements of
an EA practice (see Figure 2.1), and especially dual artifacts (see
Figure 2.5), underpin conversations between different stakeholders,
reduce ambiguity associated with oral communication, document
reached agreements and provide a durable representation of
respective planning decisions. Structured EA-related processes help
invite all relevant parties to the dialog at appropriate time moments
and assure that everyone’s vital interests and concerns are satisfied.
Formal governance arrangements ensure that all the important
planning decisions are widely communicated, clearly understood,
explicitly approved and officially sanctioned by their stakeholders.
Various software tools support communication processes via
facilitating convenient creation, discussion, distribution and
presentation of EA artifacts. Standardized modeling approaches,
languages and notations intend to enable an unequivocal
interpretation of architectural diagrams and ease the mutual
understanding between different actors. Even architects themselves
act mainly as conductors of communication processes and



negotiators of trade-offs between different parties. The relationship
between various elements of an EA practice and effective
communication and decision-making is shown in Figure 3.1.

Figure 3.1. Elements of an EA practice as enablers of
communication

Importantly, communication as part of an EA practice almost
always implies, and even requires, intense face-to-face contacts in
the form of direct personal conversations, group meetings,
workshops or presentations. On the one hand, face-to-face meetings
and verbal interactions are necessary because discussing complex
organizational issues that allow different interpretations requires rich
communication media to minimize the risk of misunderstanding
among decision-makers[125]. For this reason, significant planning
decisions can hardly be debated via widespread electronic means of
communication, e.g. emails and instant messengers. Even phone
calls and advanced video conferencing still cannot fully substitute for
the live physical presence[126].

On the other hand, far from all knowledge, considerations and
concerns can be formalized, reflected explicitly in documents and
even clearly articulated[127]. For example, visions of business leaders
regarding the desirable future course of action are often based on
their intuition and can rarely, if ever, be explicated in their full
complexity. In these cases, immediate personal participation of



stakeholders in decision-making processes and their direct
contribution to respective planning decisions is required. For these
reasons, EA artifacts only complement, but never substitute open
verbal communication. Successful EA practices require both using
EA artifacts and organizing face-to-face meetings between their
actors[128].



Benefits of Practicing Enterprise Architecture
Practicing enterprise architecture in a disciplined manner can bring
numerous benefits to organizations[129]. Different EA artifacts and
other elements of an EA practice provide powerful means for
facilitating communication, improving the quality of decision-making
and achieving more effective information systems planning (see
Figure 3.1). Direct benefits ensuing from the proper usage of
particular types of EA artifacts include, but are not limited to:

Improved effectiveness of IT investments – specific EA
artifacts help focus IT investments on the most
strategically important business areas and ensure that
organizations achieve their critical long-term business
objectives by investing in IT
Improved efficiency of IT investments – specific EA
artifacts help estimate the short-term business value of
separate IT investments and ensure that each IT initiative
has positive financial returns and delivers reasonable
business value for its money
Reduced costs of IT operations – specific EA artifacts help
limit the number of supported technologies, products and
vendors and ensure that proposed IT solutions do not
introduce unnecessary additional maintenance expenses
Reduced technical and compliance risks – specific EA
artifacts help follow consistent implementation approaches
based on proven technologies and compliant with relevant
legislative norms and ensure that proposed IT solutions do
not introduce any unacceptable risks
Reduced complexity of the IT landscape – specific EA
artifacts help reduce the diversity of utilized technologies
and approaches, untangle the IT landscape and ensure
that new IT solutions do not introduce excessive
complexity
Increased reuse of available IT assets – specific EA
artifacts help manage and reuse existing corporate IT
assets and ensure that new IT solutions leverage available



systems, platforms or databases whenever it is possible
and desirable
Reduced numbers of duplicated and legacy systems –
specific EA artifacts help identify potential duplication,
manage the lifecycle of IT assets and ensure that
redundant and legacy IT systems are decommissioned in
a timely manner
Increased agility of IT planning – specific EA artifacts help
plan changes in the IT landscape, explore available
implementation options and ensure that new IT solutions
seamlessly fit into the existing IT environment
Increased speed of the project delivery – specific EA
artifacts help accelerate the delivery of new IT projects
and ensure that all IT solutions are implemented with
minimal unnecessary delays
Improved quality of the project delivery – specific EA
artifacts help deliver new IT projects in a more consistent,
smooth and predictable manner and ensure that all IT
solutions meet essential business and architectural
requirements
Improved overall conceptual consistency – specific EA
artifacts help avoid making inconsistent or incompatible
planning decisions and ensure that all IT solutions align
with the fundamental business and IT considerations

These direct benefits of utilizing certain types of EA artifacts for
effective communication, balanced decision-making and disciplined
planning eventually help organizations achieve overall business and
IT alignment, when their IT goals, plans and systems are consistent
with their business goals, plans and processes. The improved
business and IT alignment, in its turn, leads to numerous
organizational benefits which can be viewed as indirect general
benefits of practicing enterprise architecture. These indirect business
benefits of an EA practice include, but are not limited to:

Better operational excellence, customer intimacy and
product leadership[130]

Increased speed to enter new markets and organizational
agility[131]



Improved overall managerial satisfaction[132]

The link between the use of enterprise architecture, direct
benefits of using specific EA artifacts and the resulting indirect
general benefits of an EA practice is shown in Figure 3.2.

Figure 3.2. Benefits of practicing enterprise architecture

Importantly, similarly to other supporting organizational functions
like accounting or human resource management (HRM), the
business value of an architecture function, as well as of an EA
practice in general, cannot be easily calculated, measured or
otherwise quantified in financial terms. An architecture function, like
an accounting or HRM function, represents a cost center and adds
no direct business value to the organizational value chain. Moreover,
analogously to an accounting or HRM practice, an EA practice is a
continuous organizational activity rather than a one-time project. It is
hardly possible to estimate the total investments in enterprise
architecture as well as the returns (ROI) from EA efforts. For this
reason, it is arguably impossible to quantitatively evaluate the
precise contribution of an EA practice to the bottom line[133]. The
benefits of practicing enterprise architecture are qualitative in nature
and cannot be converted into dollars in a straightforward manner.
Similarly to an accounting or HRM practice, there cannot be any real
business case in its classical meaning for an EA practice[134].

On the other hand, in the modern world it is difficult to build a
large successful organization without a disciplined accounting
practice (e.g. by writing down annual sales figures on napkins) or
without a disciplined HRM practice (e.g. by hiring and promoting
random people). Likewise, it is also difficult to build a large
successful organization without a disciplined EA practice, e.g. by
implementing arbitrary IT systems on an ad hoc basis. It is arguably
impossible to manage thousands, hundreds and even tens of



information systems without using enterprise architecture to control
and drive their evolution. In large organizations, enterprise
architecture is perceived as valuable not because it offers some
specific extra benefits, but because it allows these organizations to
change and evolve in a controlled manner[135]. There are no
alternatives to using enterprise architecture in large companies. Like
accounting or HRM, enterprise architecture can be regarded
essentially as a “necessary evil” in the modern world. An EA practice
is simply not an option any longer[136].



What Organizations Practice Enterprise
Architecture?
The use of enterprise architecture seemingly can benefit all
organizations employing more than 30-50 IT specialists where IT is
used to support main business activities. For example, enterprise
architecture is widely practiced in various commercial companies
across the globe working in diverse industry sectors including
banking, agriculture, insurance, retail, high-tech and even the oil
industry[137]. Moreover, enterprise architecture is widely practiced
even in non-profit organizations including hospitals, universities and
police departments, as well as in national governments, ministries,
agencies, bureaus and customs services[138]. The general idea of
using EA artifacts for improving communication between business
and IT stakeholders is not industry-specific and widely applicable to
most companies globally[139]. There are arguably little or no
articulate differences between the mechanisms of an EA practice in
different industries.

Almost two-thirds of large organizations practiced enterprise
architecture in 2010[140]. Currently, it would be arguably fair to say
that the overwhelming majority of large companies in developed
countries either already practice enterprise architecture, or plan to
start practicing enterprise architecture in the near future.



The Historical Origin of Enterprise Architecture
and Modern Best Practices
The widespread commercial adoption of information systems in
business seemingly started around 1959 when IBM introduced its
first transistorized mainframe computers, IBM 1401 and 7090
series[141]. At that time, the considerable disruptive potential of
computers for the business of many organizations, for established
management practices and even for society in general was already
widely understood[142]. The commercial use of mainframe computers
in organizations further expanded in 1965 after the introduction of
the innovative IBM 360 series with a powerful operating system,
time-sharing and multitasking support. By the end of the 1960s,
computers had already been widely used in many leading U.S.
companies and most of these companies established permanent
positions for top computer executives (prototype of modern CIOs)
[143]. Since that time, the issue of organization-wide information
systems planning gained significant attention and first planning
approaches had been proposed accordingly[144].

The growing importance of information systems for the business
of many organizations intensified the persistent problem of achieving
business and IT alignment as well as the need for effective strategic
information systems planning[145]. In order to address the pressing
issue of business and IT alignment, different vendors, consulting
companies and individual experts since the early 1960s proposed
numerous formal, detailed, step-by-step architecture-based
planning methodologies, initially positioned as strategic
information systems planning methodologies and later as EA
frameworks, intended to translate the business strategy of an
organization into an actionable plan for its information systems[146].
The most widely known of these methodologies and frameworks
promoted during different historical periods include early Business
Systems Planning (BSP)[147] and Method/1[148] in the 1970s,
Information Engineering[149] and Strategic Data/Information
Planning[150] in the 1980s, later Enterprise Architecture Planning



(EAP)[151] and TAFIM[152] in the 1990s, FEAF[153] in the 2000s and
now TOGAF[154] since the 2010s. These planning approaches have
been marketed under different titles including strategic information
systems planning, then strategic data planning, information
architecture and finally enterprise architecture.

However, all these methodologies and frameworks essentially
represent slightly different variations of the same step-wise formal
planning approach, which in some form or the other implies
analyzing the current support of IT systems, defining the required
future architecture aligned with strategic business goals and then
developing an action plan, or roadmap, for migrating from the current
state to the desired target state. Despite being very widely promoted
for decades under various titles as industry “best practices” by their
commercially motivated vendors, none of these architecture-based
planning methodologies actually worked successfully in practice[155].
For example, seemingly inspired by the advice of “leading industry
experts”, the U.S. Federal Government in 1999 initiated the infamous
Federal Enterprise Architecture (FEA) program to develop enterprise
architectures for all government agencies, which eventually delivered
only the heaps of largely useless architectural documents and
reportedly wasted more than one billion dollars[156]. As a natural
result of the endless aggressive promotion of flawed architecture-
based methodologies and numerous ensuing practical failures, the
concept of architecture has been largely discredited and even the
very word “architecture” subsequently became a bad word in many
organizations[157].

To summarize, numerous architecture-based planning
methodologies and frameworks, though created significant hype
around architecture, promoted the notion of enterprise architecture in
general and stimulated architectural thinking, still did not offer much
valuable advice regarding the practical usage of architectural
documents, i.e. EA artifacts. As it usually happens in management,
genuine managerial innovations and best practices gradually emerge
and crystallize in the industry as a result of countless attempts of
multiple practitioners to address the most pressing business
problems[158]. Similarly, in the case of enterprise architecture, real



EA best practices seemingly emerged and matured in the industry as
numerous IT planners tried for decades to address the perennial
problem of poor business and IT alignment existing in many
organizations[159]. In other words, the emergence of consistent EA
best practices is a natural industry reaction caused by the dire need
for business and IT alignment, rather than a deliberate product of
some consultants, gurus or “fathers”[160]. Numerous EA
methodologies and frameworks might have inspired current EA best
practices, but certainly did not invent or prescribe them in any real
sense[161]. From this perspective, EA frameworks arguably
contributed to the development of actual EA best practices only in
the same sense in which wars contributed to the development of
modern medicine, i.e. stimulated or even forced their development
without providing any particularly useful ideas on their own. Because
of their fundamentally disparate nature, genuine industry-born EA
best practices barely overlap with the recommendations of branded
EA frameworks and methodologies, except that some EA artifacts
are indeed developed and used for information systems planning.
Paradoxically, even though for many people the very concept of
enterprise architecture is closely associated, if not synonymous, with
popular EA frameworks (e.g. TOGAF, Zachman, FEAF and DoDAF),
all these frameworks have surprisingly little to do with the actual EA
best practices described in this book which emerged some time ago,
crystallized over the years and matured to their present state in the
industry[162]. These best practices simply cannot be derived from any
existing EA frameworks or methodologies. Moreover, systematic
descriptions of most EA best practices presented in this book can
hardly be found in any other available sources on enterprise
architecture. An exhaustive historical analysis of the origin of the EA
discipline and the corresponding best practices is provided in
Appendix A (The Origin of EA and Modern EA Best Practices).



What Enterprise Architecture Practice Is Not
Since the early 2000s, enterprise architecture has been a “hot”,
widely discussed and overly hyped topic. As a result of prolonged
and excessive EA-related speculations, many descriptions of an EA
practice available today are unsubstantiated, misleading, unrealistic
or even entirely fictional[163]. In order to dispel numerous myths and
rumors around an EA practice, it is important to understand what an
EA practice is not.
Not a Purely Technical Planning
An EA practice should not be confused with purely technical
planning and decision-making accomplished inside IT departments,
or IT architecture. For this reason, many important questions of a
technical nature (e.g. selection of suitable technologies, application
frameworks and programming languages, advantages of particular
network topologies, system integration approaches or other
architecture patterns) are largely irrelevant from the perspective of
an EA practice and not discussed in this book. Even though most
architects are former IT specialists and most architecture functions
report to CIOs, the general purpose of an EA practice is to bridge the
gap between business planning and IT planning and thereby
improve business and IT alignment. Successful EA practices
naturally require to be closely integrated with business planning,
while the separate planning of IT disconnected from business
planning can lead only to misalignment.
Not a One-Size-Fits-All Methodology
Even though an EA practice can be beneficial to most large
organizations depending on IT regardless of their sectors or
industries as noted earlier, there are no easily replicable one-size-
fits-all approaches or universal step-by-step methodologies for
organizing a successful EA practice[164]. EA practices in successful
organizations, though generally follow the same high-level patterns
described in this book, are always idiosyncratic in many lower-level
details, e.g. specific EA artifacts, roles of architects or peculiarities of
EA-related processes. Working EA practices cannot be simply
copied “verbatim” from other companies, but need to be established



in-house and then continuously fine-tuned or adapted to the unique
organizational needs. In this light, this book should be considered
purely descriptive rather than prescriptive. The purpose of this book
is merely to describe the general regularities of successful EA
practices found in multiple organizations, rather than to provide a set
of precise to-do instructions or “silver bullets” for an EA practice.
Not an Automated Planning
An EA practice is a practice of using specific EA artifacts for effective
communication, balanced decision-making and disciplined
information systems planning. However, the usage of EA artifacts
does not make the planning in organizations happen automatically.
In other words, an EA practice itself is unable to translate the
business strategy into specific information systems in an automated,
quasi-mechanical manner. EA artifacts are merely the tools that help
different actors collaborate, achieve mutual understanding and
develop reasonable planning decisions taking into account the best
interests of all stakeholders. In EA practices the planning work itself
is still carried out only by human beings, not by EA artifacts. EA
artifacts only facilitate, but not automate the information systems
planning processes. EA artifacts, though useful for planning, are
unable to make any tough planning decisions for people, e.g. select
appropriate technologies, determine strategic investment priorities or
define rational solution structures. They can neither substitute the
human ability to plan and achieve agreements, nor automate the
actual planning activities.
Not a Substitute for Competence
An EA practice helps people in organizations make optimal planning
decisions and implement these decisions. However, an EA practice
is unable to transform incompetent thoughts and actions into
competent ones. For instance, an EA practice cannot help develop
winning business strategies to incompetent business executives,
who are unaware of the current business trends and opportunities in
the market[165]. An EA practice cannot help develop successful IT
strategies to incompetent IT leaders, who are not knowledgeable in
the latest available technologies and their capabilities. Similarly, an
EA practice cannot help implement IT solutions to incompetent IT



specialists, who are not well-acquainted with relevant technologies
or unable to deliver high-quality work on time. In other words, an EA
practice, though facilitates information systems planning and
delivery, is unable to compensate for the incompetence of involved
actors.
Not a Work of Dedicated Experts
An EA practice requires active involvement and participation of
multiple business and IT stakeholders in the planning processes.
Architectural planning cannot be carried out solely by an isolated
group of architects or other highly qualified experts on behalf of the
whole organization. Any plans, regardless of their quality, are
useless unless all the essential stakeholders of these plans clearly
understand how these plans were developed, why certain decisions
have been taken and how these plans should be modified when
circumstances change. Therefore, successful EA practices require
collaborative planning efforts involving both business and IT
representatives. Even though the key actors of an EA practice are
architects, the role of architects implies involving all relevant
business and IT stakeholders in planning activities, rather than being
their sole actors. Any architectural plans produced by a narrow group
of architects on behalf of their real stakeholders typically end up lying
on shelves, not improving business and IT alignment[166].
Not a One-Time Planning Project
An EA practice is a continuous organizational activity that requires
constant communication and collaboration between various actors,
not a one-time planning project or exercise resulting in some perfect
plans[167]. In established EA practices, the ongoing process of
planning and communication itself is more important than the actual
plans represented by EA artifacts produced as an outcome of this
process[168]. Successful EA practices require continuous discussion
and readjustment of plans involving all relevant stakeholders, while
EA artifacts can be viewed merely as tools supporting this
discussion, or even as byproducts of this discussion[169]. An EA
practice implies intensive organizational learning and matures over
time as its main stakeholders learn to cooperate by means of using
EA artifacts. At the same time, heaps of EA artifacts describing a



snapshot of the ideal future produced as a single one-shot planning
effort usually end up lying on shelves, rather than improving
business and IT alignment[170]. Even discrete or intermittent bursts of
planning can have only a limited efficacy compared to successful EA
practices with continual readjustments of plans.
Not a Technology-Specific Practice
An EA practice is a technology-agnostic and vendor-neutral practice.
It is not related to any particular technologies, technical approaches
or paradigms. From this perspective, an EA practice can be
considered as a universal organizational practice facilitating
information systems planning regardless of what specific systems,
products or technologies an organization is willing to use. Since an
EA practice intends to enable effective communication, knowledge
sharing and balanced decision-making, its primary focus is not
technologies but people (and for this reason, respective EA best
practices are rather stable in nature and evolve much slower than
technologies). Hence, it is essentially irrelevant to an EA practice
whether an organization is going to leverage big data, artificial
intelligence or any other technical novelties, deploy cloud-based or
on-premise solutions, purchase requisite products from IBM, HP or
Oracle, or adhere to service-oriented architecture (SOA),
microservices or any other architectural styles[171]. The role of an EA
practice is only to help make optimal decisions regarding the
selection of appropriate systems, products, technologies and
approaches fitting the organizational needs.
Not Enterprise Modeling
An EA practice should not be confused with enterprise modeling[172].
Even though practicing enterprise architecture implies some form of
modeling and using specialized modeling notations or languages for
creating EA artifacts can be beneficial, the actual overlap between
an EA practice and enterprise modeling efforts is relatively small.
Successful EA practices include not only and not so much modeling.
First, an EA practice is a much more complex and broader activity
than just modeling. Working EA practices require not only developing
EA artifacts, but also involving multiple diverse actors, organizing
productive communication between them, establishing consistent



decision-making processes and governance mechanisms. Modeling
itself is only a narrow and relatively insignificant part of an EA
practice. Second, all EA artifacts created as part of an EA practice
are developed pragmatically for clear and specific aims, typically to
facilitate communication between different stakeholders or support
decision-making on particular problems[173]. These artifacts should
be adequate for their purposes, rather than perfectly correct.
Creating comprehensive models accurately describing an
organization in every detail is not the goal of an EA practice.
Modeling for the sake of modeling is a useless activity that should be
avoided in EA practices[174]. Third, diagrams created with
sophisticated modeling languages or notations are barely
understandable to most business stakeholders and have only a
limited application in the context of an EA practice. The majority of
practically helpful EA artifacts use simplistic and intuitive
representation formats that do not rely on any formal modeling
approaches. Advanced or “correct” modeling is not particularly
important for an EA practice[175].
Not Enterprise Engineering
An EA practice should not be confused with enterprise engineering.
Even though an EA practice includes some analytical work with
quantitative estimations, it does not imply any rigorous analysis-
synthesis procedures similar to the ones used in traditional
engineering[176]. An EA practice typically does not require producing
any formal blueprints or using any sophisticated calculations[177].
Compared to “hard” mechanical engineering, an EA practice can be
considered as a “soft” organic planning approach, which relies on
pragmatic documents, informal discussions and quick
approximations instead of meticulous drawings, strict processes and
precise computations[178]. Real organizations are incredibly complex
living systems, or organisms, that cannot be designed with traditional
engineering methods[179]. For the most part, enterprise engineering
can be regarded only as a utopian idea unfit for the real world, while
an EA practice is a pragmatic and widely adopted approach to
managing the evolution of real organizations.



Not Systems Thinking
An EA practice should not be confused with systems thinking[180].
While thinking systematically is definitely better than thinking
unsystematically and systems thinking is widely acknowledged as
one of the most critical abilities of architects, the misalignment
between business and IT in organizations cannot be addressed
merely by thinking. Managerial challenges related to poor
coordination of plans, decisions and actions require improving
cooperation, rather than applying better, more systematic thinking.
Thinking is a solitary activity that cannot help solve organizational
problems ensuing from a limited knowledge of individuals and
conflicting interests of decision-makers. Although an EA practice can
undoubtedly benefit from the systematic thinking of its actors, it still
rests mainly on institutionalized collaboration and decision-making
processes. For this reason, practicing enterprise architecture cannot
be equated to exerting systems thinking and is much more than just
thinking. An EA practice implies implementing first of all effective
communication approaches, not effective systems thinking. Put it
simply, practicing enterprise architecture is mostly about
communicating and doing, rather than thinking.
Not a Breakthrough Solution
Even though an EA practice offers a kit of proven planning
instruments and approaches for addressing the problem of business
and IT alignment in organizations, it should not be viewed as a
miraculous solution capable of eliminating this problem entirely or
delivering dramatic enhancements in productivity. Any complex
organizational and managerial problems simply cannot be resolved
completely, but only reduced to an acceptable level. While
irresponsible consultants and gurus routinely promise order-of-
magnitude improvements in business efficacy allegedly resulting
from applying the techniques they promote[181], such radical
improvements are simply impossible and unachievable in the real
world. For this reason, successful EA practices allow taking the
problem of business and IT alignment under control and realizing
gradual increases in various aspects of organizational performance,
but they do not increase performance multifold. Organizations and



their leaders should anticipate a modest but sound and lasting effect
from establishing an EA practice, rather than an easy, instant and
breakthrough solution of all their problems that is often peddled by
salesmen.
Not an Implementation of Enterprise Architecture Frameworks
As discussed earlier, practicing enterprise architecture should not be
confused with implementing popular EA frameworks, e.g. TOGAF,
Zachman, FEAF and DoDAF. Though actively promoted and closely
associated with the very notion of enterprise architecture, these
frameworks are merely marketing-driven management fads
unrelated to working EA practices and having no examples of their
successful implementation[182]. All the attempts to follow the actual
recommendations of EA frameworks in practice result in failures[183].
From this perspective, popular EA frameworks can be regarded only
as proven anti-patterns, i.e. impractical approaches that should be
avoided. EA practices in successful organizations do not resemble
the prescriptions of these frameworks in any real sense, neither in
specific details nor even in general ideas. For instance, successful
EA practices never fill the cells of the Zachman Framework, never
follow the steps of the TOGAF architecture development method
(ADM) and never develop the heaps of EA artifacts recommended
by TOGAF, even in the organizations included in the list of TOGAF
users provided by The Open Group itself[184]. Moreover, successful
EA practices do not follow even the general high-level sequential
logic advocated by most EA frameworks to develop a
comprehensive plan of the desired future state and then implement
this plan[185]. While popular EA frameworks are useless products of
marketing specialists and management gurus, genuine EA best
practices discussed in this book emerged and matured in the
industry and do not have much in common with these
frameworks[186].



Chapter Summary
This chapter discussed the need for enterprise architecture in
modern organizations, the role of communication in an EA practice,
the benefits of practicing enterprise architecture, the applicability of
enterprise architecture across different industries, the historical origin
of enterprise architecture and modern EA best practices and finally
clarified what enterprise architecture practice is not. The key
message of this chapter can be summarized in the following
essential points:

Enterprise architecture is not an accidental or artificially
created phenomenon, but a natural solution to natural
problems of many modern organizations struggling to
manage their extensive IT landscapes and align them to
their business needs
An EA practice should be viewed first of all as a
communication practice, most of its elements actually
address different aspects of communication and this
communication implies predominantly various forms of
verbal, face-to-face interactions supplemented by EA
artifacts
Practicing enterprise architecture brings numerous
benefits to organizations, eventually leading to better
operational excellence, customer intimacy and product
leadership, increased speed-to-market, overall
organizational agility and improved managerial satisfaction
Enterprise architecture is widely applicable, industry-
agnostic and can arguably benefit all organizations
employing at least 30-50 IT specialists where IT systems
are used to support main business operations
Modern EA best practices emerged some time ago in
organizations, evolved over the years, matured to their
current state in the industry and have no real relationship
to aggressive promoted but utterly useless EA frameworks
An EA practice should not be confused with enterprise
modeling, enterprise engineering, systems thinking, purely



technical and automated planning, one-shot planning
efforts and the implementation of EA frameworks





Chapter 4: Enterprise Architecture and
City Planning

The previous chapters provided a rather high-level introductory
overview of the problem of business and IT alignment, the concept of
enterprise architecture and the practice of using enterprise
architecture for improving the alignment between business and IT.
This chapter descends to the next level of detail and explains the
core mechanisms of an EA practice, including its documents, actors
and processes, based on the close analogy between enterprise
architecture and city planning practices. In particular, this chapter
starts with discussing the similarity between organizations and cities
from the perspective of their planning. Then, this chapter describes in
great detail six general types of EA artifacts and city planning
documents as well as their type-specific roles in the context of
enterprise architecture and city planning practices. Lastly, this chapter
explains the relationship and complementarity between different
types of EA artifacts and city planning documents.



Enterprise Architecture Practice as City Planning
An EA practice is a complex and multifaceted organizational practice
representing a sophisticated interaction of various people, EA
artifacts and processes. The general mechanics of an EA practice is
far from trivial and can be best explained using close analogies from
other, more intuitive areas[187]. Specifically, the practice of using
enterprise architecture for managing the evolution of organizations
can be compared to the practice of city planning[188].

The close analogy between city planning and EA practices
provides a lucid and elegant illustration of what enterprise
architecture is and how enterprise architecture works. The purpose of
a city planning practice is to organize the urban landscape of a city,
enable its sustainable development and make the city more livable.
Similarly, the purpose of an EA practice is to organize the IT
landscape of an organization, enable its sustainable development
and make the organization more effective. Using the metaphor of city
planning, separate information systems constituting corporate IT
landscapes can be compared with individual buildings in cities, while
system architecture can be compared with building architecture[189].

Continuing with this metaphor, business executives can be
compared to city governors willing to develop their city in the interests
of its inhabitants. IT project teams can be compared to construction
project teams, including bricklayers, plumbers and other workers,
responsible for constructing separate buildings. Lastly, architects can
be compared to city planners accountable for the technical aspects of
urban planning. The commonalities between the main actors of EA
and city planning practices are summarized in Table 4.1.

  
Enterprise
architecture

City
planning

Commonalities between enterprise
architecture and city planning

Business
executives

City
governors

Both business executives and city governors are
interested in the long-term prosperity of their
organizations or cities from the perspective of their
ultimate value, but unaware of their technical
infrastructure

IT project Construction Both IT project teams and construction project



teams project
teams

teams are responsible for completing their technical
projects on time, but may be unaware of their long-
term impact and ultimate value

Architects City
planners

Both architects and city planners are accountable
for translating the long-term ultimate value
perspective of business executives or city
governors into the short-term technical perspective
of IT project teams or construction project teams

Table 4.1. Commonalities between main actors of EA and city
planning practices

Both city planning and EA practices are continuous activities
intended to control the ongoing evolution of very complex dynamic
systems of a semi-organic nature (see Figure 1.2), rather than design
some static physical objects. Moreover, cities and organizations
share many common properties important from the perspective of
their planning:

Both cities and organizations have some valuable objects
“visible” for their end users as well as some “invisible”
technical infrastructure supporting these objects
Both cities and organizations cannot be perfectly planned
in every detail
The future needs of both cities and organizations can be
anticipated in principle, but cannot be described in detail
Both cities and organizations cannot be designed and built
from scratch
Both cities and organizations run and evolve
simultaneously, they cannot be stopped, modified and then
resumed
Both cities and organizations cannot be changed entirely,
but only through step-wise sequences of small incremental
modifications of a limited scope
Major changes in both cities and organizations do not
happen quickly overnight, but require considerable time to
be implemented
Both cities and organizations evolve slowly in a continuous
and path-dependent manner



The future evolution of both cities and organizations is
always limited by their current structures, previous planning
decisions and other natural constraints
Poor planning decisions, even if they successfully solve
current problems, can significantly hinder the further
development of both cities and organizations
The evolution of both cities and organizations is endless in
nature and has no definite ultimate or final state
Both cities and organizations have no single best ways to
evolve, but rather multiple available development options
with different advantages and disadvantages, benefits,
costs and risks

Due to these analogous properties of cities and organizations, all
planning decisions in city planning and EA practices have to take into
account a number of similar concerns, which are often in conflict with
each other. These concerns include, but are not limited to, the
following planning considerations:

Each planning decision should be satisfactory from both
the visible ultimate value perspective and the invisible
technical infrastructure perspective
Each planning decision should fulfill specific short-term
needs and solve current problems
Each planning decision should also contribute to abstract
long-term goals
Each planning decision should take into account the
current structures and leverage them when possible
Each planning decision should not create obstacles for the
future evolution

Basically, cities and organizations face very similar problems from
the perspective of their planning. To overcome these problems, both
city planning and EA practices employ specific instruments to balance
the conflicting interests of different stakeholders and facilitate optimal
decision-making. The practice of city planning revolves around
specific planning documents helping manage the balanced
development of a city. Likewise, the practice of enterprise architecture
revolves around specific EA artifacts helping manage the balanced
evolution of an organization from the business and IT perspective.



Six Types of Enterprise Architecture Artifacts and
City Planning Documents
Enterprise architecture is a collection of specific EA artifacts for
managing different aspects of the evolution of an organization.
Similarly, city planning documents are intended for managing different
aspects of the evolution of a city. All EA artifacts used in successful
EA practices can be separated into six general fundamental types:
Considerations, Standards, Visions, Landscapes, Outlines and
Designs. These six general types of EA artifacts play pivotal roles in
an EA practice and also have direct analogs in a city planning
practice as well.

In successful EA practices, as well as in city planning practices,
Considerations and Standards describe certain rules defining an
organization or city, Visions and Landscapes describe the high-level
structure of an organization or city, while Outlines and Designs
describe specific planned incremental changes to an organization or
city. On the one hand, Considerations, Visions and Outlines describe
an organization or city from the perspective of its “visible” ultimate
value, i.e. from the viewpoint of business for organizations and from
the viewpoint of livability for cities. Considerations, Visions and
Outlines are used by business executives or city governors to
manage their IT or urban landscape. On the other hand, Standards,
Landscapes and Designs describe an organization or city from the
perspective of its “invisible” technical infrastructure supporting the
primary value-adding entities, i.e. from the viewpoint of IT
infrastructure for organizations and from the viewpoint of urban
infrastructure for cities. Standards, Landscapes and Designs are
used by architects or city planners to organize their IT or urban
landscape.

Each of the six general types of EA artifacts and city planning
documents answers different questions about an organization or city
and provides a unique view of it. Specifically, Considerations answer
the question of how an organization or city is organized from the
business or livability perspective. Standards answer the question of
how an organization or city is organized from the IT or urban
infrastructure perspective. Visions answer the question of what the



high-level structure of an organization or city is from the business or
livability perspective. Landscapes answer the question of what the
high-level structure of an organization or city is from the IT or urban
infrastructure perspective. Outlines answer the question of what
specific changes to an organization or city are proposed from the
business or livability perspective. And lastly, Designs answer the
question of what specific changes to an organization or city are
proposed from the IT or urban infrastructure perspective. The
taxonomy defining the six general types of EA artifacts and city
planning documents described above is shown in Figure 4.1.

Figure 4.1. Taxonomy for EA artifacts and city planning
documents

Considerations, Standards, Visions, Landscapes, Outlines and
Designs are the six general types of EA artifacts and city planning
documents. Each of these fundamental types has a unique role,
purpose, usage and value in the context of an EA or city planning
practice.
Considerations
Considerations are abstract high-level guidelines or imperatives
defining an entire organization or city. These overarching imperatives



are important for business executives and city governors at the same
time also having significant technology-related ramifications for the
whole IT or urban landscape. For instance, for a city Considerations
can be represented by urbanism principles defining transport policies,
preferences for a particular architectural style or general scaling
requirements, while for an organization Considerations are often
represented by architecture principles defining process
standardization and data centralization policies or business continuity
requirements. Typical examples of EA artifacts and city planning
documents related to the Considerations general type are shown in
Figure 4.2.

Figure 4.2. EA artifacts and city planning documents related to
Considerations

Considerations represent planning decisions (see Table 2.1 and
Figure 2.7) and, therefore, are always established collaboratively by
business executives and architects for an organization or by city
governors and city planners for a city based on their overall strategic
vision. Considerations articulate the most fundamental rules and
essential requirements for an entire organization or city shared by all
senior stakeholders that change infrequently. Due to their implicit
duality (see Figure 2.5), Considerations convey one value-related
meaning to business executives or city governors, but another
infrastructure-related meaning to architects or city planners. For
example, the architecture principle stating that “All lines of business
work with the shared list of customers” (see Figure 4.2) has different
implications for business executives and architects. To business
executives this principle means that their company can cross-sell
products offered by different lines of business to the same customers,
while to architects the same principle means that all IT systems
supporting the operations of different lines of business should use the
single shared customer database[190]. Considerations are permanent
and very long-lived in nature (see Table 2.2). They are established for



an organization or city only once and then periodically updated to
stay relevant.

After being agreed upon, Considerations provide a common basis
for all further discussions and influence all planning decisions. The
dual nature of Considerations allows business executives and city
governors to implicitly shape their IT or urban landscape, even
though Considerations often do not mention explicitly any IT or urban
infrastructure. Considerations help all pertinent stakeholders tune on
the same “wavelength” and thereby improve the overall conceptual
consistency and mutual alignment of all plans produced for an
organization or city.
Standards
Standards are highly specialized low-level technical guidelines
prescribing how the IT or urban landscape should be organized and
built. These guidelines are critically important for architects and city
planners, but largely irrelevant and meaningless for business
executives and city governors. For instance, for a city Standards can
be represented by construction standards prescribing specific
building materials for particular purposes, special requirements for
certain types of buildings or the width of traffic lanes, while for an
organization Standards are often represented by technology
standards prescribing the use of particular application platforms,
specific database management systems or proven integration
patterns. Typical examples of EA artifacts and city planning
documents related to the Standards general type are shown in Figure
4.3.

Figure 4.3. EA artifacts and city planning documents related to
Standards

Standards represent technical planning decisions and are always
established collectively by architects or city planners based on their
understanding of the best interests and concerns of business
executives or city governors. Unlike dual Considerations, which are



always agreed with business executives or city governors, Standards
are virtually invisible to business executives and city governors since
they reflect highly technology-specific rules incomprehensible and
irrelevant to them. Standards are permanent and relatively stable.
They are updated periodically with the emergence of new promising
technologies or better approaches and represent acknowledged best
practices in IT system or building construction.

After being established, Standards influence the designs of all
individual IT systems or buildings as well as the overall structure of
the IT or urban landscape. They help reduce complexity and achieve
homogeneity of the IT or urban landscape, reuse proven technical
best practices and ensure compliance with the existing regulatory
norms. Moreover, Standards can accelerate the construction of new
IT systems or buildings, lower their construction costs and reduce the
associated risks.
Visions
Visions are abstract, often one-page diagrams providing high-level
views of an entire organization or city. Usually they describe the
strategic development plan of an organization or city up to 3-5 years
ahead in the future. The long-term strategy reflected in Visions is
critical for business executives and city governors at the same time
also having direct implications for the IT or urban landscape from the
technology perspective. For instance, for a city Visions can be
represented by zoning maps showing which areas of the city should
be built in the future, while for an organization Visions are often
represented by business capability maps showing which capabilities
should be uplifted in the future. Typical examples of EA artifacts and
city planning documents related to the Visions general type are
shown in Figure 4.4.



Figure 4.4. EA artifacts and city planning documents related to
Visions

Visions represent planning decisions developed collaboratively by
business executives and architects for an organization or by city
governors and city planners for a city based on the long-term
strategy. Visions are consistent with Considerations, reflect the
general future direction and suggest what should be done to execute
the business or city development strategy. In particular, Visions
typically articulate specific business capabilities or city zones where
future IT or construction investments should go. Basically, they
represent an abstract and commonly agreed view of the desired
future approved by all senior stakeholders. Because of their implicit
duality, Visions convey one meaning to business executives or city
governors and another meaning to architects or city planners. For
example, to business executives the business capability map shown
in Figure 4.4 suggests that their company is going to uplift certain
business capabilities consistent with its business strategy and goals,
while to architects the same business capability map indicates that
their IT departments should focus on delivering new IT systems
improving these “heatmapped” business capabilities[191]. Visions are
permanent, but evolving in nature. They are established for an



organization or city only once and then continuously updated
according to the latest changes in strategic plans.

After being developed, Visions provide a sound basis for directing
future investments and prioritizing proposed IT or construction
projects. The dual nature of Visions allows business executives and
city governors to implicitly develop their IT or urban landscape in the
right direction, even though Visions often do not mention explicitly
any IT or urban infrastructure. Visions facilitate strategic planning,
help achieve a common understanding of the long-term development
priorities of an organization or city among all relevant stakeholders
and thereby improve the strategic effectiveness of future IT or
construction investments.
Landscapes
Landscapes are formal models or diagrams with various scopes and
levels of granularity describing the IT or urban landscape from the
technology perspective. These diagrams are important for architects
and city planners, but virtually useless and even incomprehensible to
business executives and city governors. For instance, for a city
Landscapes can be represented by infrastructure maps describing
underground high-voltage electricity cables, central gas and water
pipes, while for an organization Landscapes are often represented by
landscape diagrams depicting main applications, systems, databases
and connections between them. Typical examples of EA artifacts and
city planning documents related to the Landscapes general type are
shown in Figure 4.5.



Figure 4.5. EA artifacts and city planning documents related to
Landscapes

Landscapes represent documented facts (see Table 2.1 and
Figure 2.7) and, thus, may be developed and maintained for an
organization or city by individual architects or city planners alone.
Unlike dual Visions, which are always co-developed and approved by
business executives or city governors, Landscapes are purely
technical diagrams focusing predominantly on the IT or urban
infrastructure. They are usually considered a meaningless techno-
babble by business executives and city governors and do not reflect
directly any of their strategic concerns. While Visions typically focus
on the future and represent the outcomes of proactive planning
efforts, Landscapes more often aim to accurately capture the current
“as-is” state of the IT or urban landscape. Essentially, they provide a
baseline or inventory of the existing IT or urban infrastructure.
Landscapes are permanent, long-lived and evolve together with an
organization or city. They are updated in a reactive manner to stay
current after some changes in the landscape occur, e.g. after a new
IT system or building is constructed or deconstructed.

Landscapes are used mostly by architects or city planners and
typically serve several different purposes. First, they help understand
which IT or urban infrastructure is redundant, unfit for purpose or



aging and plan the replacement. Second, they help prepare the
designs of individual IT or construction projects and find the optimal
ways of connecting new projects to the existing infrastructure.
Landscapes help rationalize the IT or urban infrastructure, reuse
existing assets, reduce the unnecessary duplication of supporting
facilities and accelerate the planning of new IT systems or buildings.
Outlines
Outlines are high-level descriptions of separate IT or construction
projects understandable to business executives and city governors.
They provide decision-makers with the relevant summary information
about a proposed new IT system or building, but do not contain
sufficient technical details to actually implement it. For instance, for a
city Outlines can be represented by building models showing the
sketch of the building, its total area, approximate cost and completion
date, while for an organization Outlines are often represented by
solution overviews describing the essence of the proposed IT
solution, its overall impact, estimated cost, time and risks. Typical
examples of EA artifacts and city planning documents related to the
Outlines general type are shown in Figure 4.6.

Figure 4.6. EA artifacts and city planning documents related to
Outlines



Outlines represent planning decisions and are always created
collaboratively by architects and business executives for all proposed
IT projects or by city planners and city governors for all proposed
construction projects based on their basic requirements. Outlines are
often initiated from Visions to implement the global strategic direction
approved by business executives or city governors. At the same time,
they are initiated in a manner consistent with Considerations in order
to be aligned with the agreed organization-wide or city-wide general
principles[192]. For developing Outlines, architects or city planners
also leverage Standards and Landscapes to reuse established best
practices and plan the connection of the new IT system or building to
the existing infrastructure. Due to their explicit duality (see Figure
2.5), Outlines convey one meaning to business executives or city
governors and another meaning to architects or city planners. For
example, to business executives the solution overview shown in
Figure 4.6 describes how the proposed IT solution will impact their
business, which business processes will be improved, what financial
investments are required and when the solution can be delivered,
while to architects the same solution overview provides a high-level
description of the IT solution that needs to be delivered if the project
is approved by business executives.

After being developed, Outlines inform business cases for IT or
construction projects and serve as main discussion points for these
projects. On the one hand, Outlines allow business executives and
city governors to understand the tactical value, timelines and costs of
specific IT systems or buildings without diving into the intricate
technical details of their implementation. On the other hand, based on
Outlines business executives and city governors can ensure that all
proposed IT or construction projects are consistent with
Considerations and aligned with the general strategic direction
reflected in Visions. Thereby, Outlines facilitate informed judgment
and enable sound decision-making regarding the funding of all
proposed projects. They help business executives and city governors
approve specific IT or construction projects based on the balance of
their tactical and strategic benefits and ensure that money is spent
wisely. Outlines are temporary and short-lived in nature (see Table
2.2). They are created at the early stages of IT or construction



projects to support decision-making, but then discarded after these
projects are initiated or rejected. The dual nature of Outlines allows
business executives and city governors to control all IT or
construction investments, even though Outlines only briefly mention
the IT or urban infrastructure. Outlines help ensure that a reasonable
tactical and strategic value is delivered with each new IT or
construction project for an affordable price, maximize the cost-benefit
ratio and thereby improve the efficiency of all investments.
Designs
Designs are detailed technical descriptions of separate IT systems or
buildings actionable for their implementers. They provide IT or
construction specialists with the precise technology-specific
information required to deliver the project, but are largely irrelevant to
business executives and city governors. For instance, for a city
Designs can be represented by formal architectural drawings of the
building with the accurate measures of its geometry, while for an
organization Designs are often represented by solution designs
describing in detail all the typical “layers” of the IT system including its
applications, data, technology and security elements. Typical
examples of EA artifacts and city planning documents related to the
Designs general type are shown in Figure 4.7.



Figure 4.7. EA artifacts and city planning documents related to
Designs

Designs represent rather technical planning decisions developed
collectively by architects and IT project teams for all IT projects or by
city planners and construction project teams for all construction
projects based on the corresponding Outlines previously approved by
business executives or city governors[193]. Designs provide very
detailed and specific technical information about the IT or
construction project required to implement it. They also explain
exactly how the new IT system or building follows the established
technical guidelines prescribed by Standards and how this new
system or building connects to the existing infrastructure described in
Landscapes. Because of their duality, Designs convey one meaning
to architects or city planners and another meaning to IT or
construction project teams. For example, to architects the solution
design shown in Figure 4.7 describes how the IT system adheres to
the established organization-wide principles, standards and
approaches, reuses appropriate strategic IT assets and
decommissions redundant, duplicate or legacy systems, while to IT
project teams the same solution design specifies detailed business
requirements for the IT system as well as the concrete plan for their
practical implementation.

After being developed, Designs inform project management plans
for respective projects and are “consumed” by IT or construction
teams responsible for implementing the projects as planned. Designs
are temporary and limited in their active lifespan to the duration of
respective projects. They are produced at the later stages of IT or
construction projects to support their implementation, but then
discarded after these projects are delivered. The dual nature of
Designs allows IT or construction project teams to implicitly create
globally optimized IT systems or buildings, even though Designs
typically do not describe explicitly any organization-wide or city-wide
considerations. Designs help assure decent technical quality of
individual IT systems or buildings and guarantee that all the essential
requirements of business executives or city governors are met.



Relationship Between Different Types of
Enterprise Architecture Artifacts
Considerations, Standards, Visions, Landscapes, Outlines and
Designs are the six general types of EA artifacts and city planning
documents playing fundamental roles in EA and city planning
practices. These artifacts represent six cornerstones of an EA
practice and provide six pivots around which all EA-related processes
revolve. As discussed above, these six general types of EA artifacts
and city planning documents have complex interrelationships and
influence each other. The alignment of one EA artifacts to the
planning decisions reflected in other artifacts enables the connection
and traceability between the business and IT perspectives, strategic
and tactical plans, organization-wide and project-level decisions,
global and local concerns, generic and specific views. A clear
understanding of the existing interrelationships between different
types of EA artifacts helps better understand the general mechanics
of an EA practice.

Considerations, as overarching conceptual rules defining an entire
organization or city, essentially impact all other types of EA artifacts
or city planning documents. Concretely, they influence the
development of Visions, selection of Standards and evolution of
Landscapes, as well as the architectures of all IT systems or
buildings described in Outlines and Designs. For example,
Considerations requiring all lines of business to work with a common
list of customers may drive the creation of Visions aligned with this
requirement, inform the selection of appropriate database and
integration Standards suitable for all business units, influence the
evolution of Landscapes towards having a centralized customer
repository and oblige all Outlines and Designs to connect to the same
customer database.

Standards, as global technical rules defining an entire
organization or city, provide implementation-specific guidelines for
developing Outlines and Designs for specific IT systems or buildings.
By shaping individual IT or construction projects, Standards
eventually also shape Landscapes describing the IT or urban
landscape resulting from these projects. For example, Standards



requiring all applications to be implemented on the Java EE platform
naturally guide the technology choices made in Outlines and Designs
for new IT projects, ultimately leading to the formation of Java-based
Landscapes.

Visions, as high-level views of the desired future for an entire
organization or city, initiate the creation of new Outlines for specific IT
or construction projects required to achieve this future. They also
guide the selection of proper Standards, the evolution of Landscapes
and the development of Designs. For example, Visions implying
strategic improvements of the order management capability will
inspire Outlines for new IT projects intended to uplift this capability,
guide the choice of appropriate Standards related to order
management, suggest the general future direction for Landscapes
and may also impact on particular project-level decisions in
corresponding Designs.

Landscapes, as high-level descriptions of the existing IT or urban
landscape from the technology perspective, provide the environment
for all new IT systems or buildings described in Outlines and Designs.
For example, Landscapes depicting the current landscape structure
allow planning the interactions between the existing and new
information systems in their Outlines and Designs.

Outlines, as high-level descriptions of separate IT or construction
projects, provide the initial basis for developing more detailed
Designs describing how to implement these IT systems or buildings.
For example, Outlines stipulating what a new IT system should do
and how approximately it should work offer a starting point for the
further planning of technical Designs explaining exactly how this
system should work at the physical level.

Designs, as low-level technical descriptions of separate IT
systems or buildings, represent the most specific, detailed and local
planning decisions. They are shaped and influenced by the
“previous”, higher-level planning decisions reflected in all other types
of EA artifacts or city planning documents, but do not directly
influence any of these artifacts or documents. However, Designs
provide the basis for updating existing Landscapes after the
completion of corresponding IT or construction projects. The essential



relationships between different types of EA artifacts described above
are shown in Figure 4.8[194].

Figure 4.8. The relationship between different types of EA
artifacts



Complementarity of Different Types of Enterprise
Architecture Artifacts
As discussed above, each of the six general types of EA artifacts and
city planning documents (i.e. Considerations, Standards, Visions,
Landscapes, Outlines and Designs) fulfills a specific purpose in the
context of an EA or city planning practice. Essentially,
Considerations, Visions and Outlines provide communication
“interfaces” between business executives and architects or between
city governors and city planners supporting collaborative decision-
making and enabling effective partnership. These interfaces allow
business executives or city governors to shape, direct and control the
development of their IT or urban landscape by means of setting
overarching fundamental principles through Considerations, defining
the overall strategic direction through Visions and approving specific
tactical steps towards this direction through Outlines. Designs also
provide a similar communication interface between architects and IT
project teams or between city planners and construction project
teams. This interface allows architects or city planners to optimize
their IT or urban landscape by means of embedding globally
optimized technical decisions into specific local IT projects. However,
Standards and Landscapes are used largely as reference materials
only by architects and city planners to facilitate optimal technical
decision-making.

Since each of the six general types of EA artifacts and city
planning documents plays a unique role in the context of an EA or
city planning practice, these six general types of EA artifacts and city
planning documents can be viewed as complementary or even
synergistic to each other. The unique and complementary roles of
Considerations (e.g. architecture principles and urbanism principles,
see Figure 4.2), Standards (e.g. technology standards and
construction standards, see Figure 4.3), Visions (e.g. business
capability maps and zoning maps, see Figure 4.4), Landscapes (e.g.
landscape diagrams and infrastructure maps, see Figure 4.5),
Outlines (e.g. solution overviews and building models, see Figure 4.6)
and Designs (e.g. solution designs and building blueprints, see Figure
4.7) in EA and city planning practices are summarized in Figure 4.9.



Figure 4.9. Complementarity of different types of EA artifacts

Figure 4.9 accentuates the complementary nature of the six
general types of EA artifacts. Although different types of EA artifacts
are used differently by different people for different purposes, when
used together in mature EA practices, these six types of EA artifacts
reinforce each other and improve overall business and IT alignment
in organizations. In particular, the proper combined usage of these
artifacts ensures that all IT projects in an organization:

Fulfill local short-term needs and requirements – all IT
projects are intentionally approved by business executives
based on Outlines and their detailed requirements are
documented and addressed in Designs



Contribute to long-term strategic goals and objectives –
Outlines of all IT projects are aligned with and prioritized
based on Considerations and Visions by architects and
business executives
Implemented rapidly in a predictable, cost-effective and
risk-free manner – architects ensure that Designs of all IT
projects follow proven implementation approaches and best
practices prescribed by Standards
Reuse and leverage available IT assets – architects ensure
that Outlines and Designs of all IT projects leverage the
reusable IT assets described in Landscapes
Do not create redundant IT assets – based on Landscapes,
architects ensure that Outlines and Designs of new IT
projects do not duplicate existing systems
Can be reused and leveraged as IT assets in the future if
appropriate – architects ensure that Designs of IT projects
allow reusability when necessary
Built on technologies that the organization wants to
continue using in the future –architects ensure that Outlines
and Designs of all IT projects are based on the
technologies allowed by Standards
Implemented consistently with other similar projects –
architects ensure that Outlines and Designs of all IT
projects follow established approaches recommended by
Standards and suggested by Considerations
Do not introduce complexity beyond necessity – based on
Standards and Landscapes, architects ensure that Designs
of new IT projects do not deviate from established
approaches and do not complicate the IT landscape

The introductory explanation of the concept of enterprise
architecture provided above offers a simplified, but reasonably
accurate view of all the main types of EA artifacts and their practical
usage. Based on simple, direct and intuitive analogies from city
planning, this description provides an easily understandable,
straightforward and holistic model explaining what enterprise
architecture is, how enterprise architecture works, how enterprise



architecture benefits organizations and how the value of enterprise
architecture is delivered in practice.



The CSVLOD Model of Enterprise Architecture
Considerations, Standards, Visions, Landscapes, Outlines and
Designs (CSVLOD) are the fundamental core constituents of
enterprise architecture at the same time also having direct analogs in
city planning. On the one hand, Considerations, Visions and Outlines
help business executives or city governors manage their IT or urban
landscape. Namely, Considerations help define the fundamental rules
of work, Visions help determine the long-term strategic direction,
while Outlines help undertake the right tactical steps towards this
strategic direction. On the other hand, Standards, Landscapes and
Designs help architects or city planners organize their IT or urban
landscape. Concretely, Standards help reuse proven technical
approaches, Landscapes help leverage existing technology assets,
while Designs help plan individual technical changes in detail.

The six-type model described above, or the CSVLOD model of
enterprise architecture, explains the notion of enterprise
architecture as a set of six complementary types of EA artifacts (see
Figure 4.9) and provides a robust evidence-based conceptualization
of enterprise architecture[195]. In spite of its apparent simplicity, the
CSVLOD model of enterprise architecture reflects the essence of all
key EA artifacts, actors and activities constituting successful EA
practices. The CSVLOD model and its close analogy to city planning
make the fundamental mechanisms of an EA practice easy to
understand even to people unrelated to IT. The CSVLOD model of
enterprise architecture briefly introduced in this chapter will be used
further in this book as the basis for explaining various aspects of an
EA practice and described in more detail later in Chapter 8 (The
CSVLOD Model of Enterprise Architecture), while the six general
types of EA artifacts defined by the CSVLOD model will be discussed
in great detail in Chapters 9-14 respectively.



Chapter Summary
This chapter explained the key mechanisms of an EA practice and
illustrated six essential types of EA artifacts with their interrelationship
at work based on the close analogy between enterprise architecture
and city planning practices. The core message of this chapter can be
summarized in the following essential points:

The practice of enterprise architecture is conceptually
similar to the practice of city planning due to the similarity
of the typical challenges associated with planning both
organizations and cities
Both EA and city planning practices are based on the six
fundamental types of documents: Considerations,
Standards, Visions, Landscapes, Outlines and Designs
(CSVLOD)
Considerations are abstract high-level guidelines or
imperatives defining an entire organization or city, providing
a common basis for all further discussions and influencing
all planning decisions
Standards are highly specialized low-level technical
guidelines prescribing how the IT or urban landscape
should be constructed and influencing the designs of all
individual IT systems or buildings as well as the overall
landscape structure
Visions are abstract, often one-page diagrams depicting
high-level views of an entire organization or city and
providing a sound basis for directing future investments
and prioritizing proposed IT or construction projects
Landscapes are formal models or diagrams with various
scopes and levels of granularity describing the IT or urban
landscape from the technology perspective, helping
rationalize the IT or urban infrastructure and accelerate the
planning of new IT systems or buildings
Outlines are high-level non-technical descriptions of
separate IT or construction projects understandable to
business executives or city governors and used to discuss,
evaluate, approve and fund proposed projects



Designs are detailed technical descriptions of separate IT
systems or buildings actionable for IT or construction
project teams and used to implement corresponding
projects after they have been approved by business
executives or city governors
Considerations, Standards, Visions, Landscapes, Outlines
and Designs are interrelated, complementary and even
synergistic to each other





Chapter 5: The Dialog Between
Business and IT

The previous chapter illustrated the practice of using enterprise
architecture for achieving business and IT alignment at work based on
the analogy between enterprise architecture and city planning. This
chapter focuses specifically on the communication aspects of an EA
practice and discusses in detail the dialog between business and IT
stakeholders. In particular, this chapter begins with describing the most
typical practical problems associated with using a business strategy as
the basis for IT-related planning efforts, i.e. as an input for an EA
practice. Next, this chapter discusses five common discussion points
providing a convenient middle ground meaningful to both business and
IT representatives and suitable for establishing a productive dialog
between them. Finally, this chapter analyzes the hierarchy and
relationship between these discussion points and introduces the so-
called EA uncertainty principle.



Problems with the Business Strategy as the Basis
for Architectural Planning
As discussed earlier in Chapter 2, the general organizational role of an
EA practice is translating the abstract business considerations defined
by business executives as part of the strategic management process
into specific implementable designs of new IT solutions (see Figure 2.4).
In most organizations, the prime product of the strategic management
process is a high-level business strategy, which defines the overall
long-term direction for the whole organization. A formal organizational
business strategy often includes, but is not limited to, the following
common elements:

Core mission statement
Organizational vision and values
Competitive and environmental analysis, e.g. SWOT, PEST,
Five Forces, etc.
Strategic goals and objectives
Quantitative and measurable key performance indicators
(KPIs)

From a naive common-sense perspective, it would seem logical to
start information systems planning directly from the top-level business
strategy to achieve better business and IT alignment. In other words, an
intuitive assumption suggests that an EA practice should take the
business strategy as the key input for all further IT-related planning
efforts[196]. Even though this assumption may sound reasonable and
rational at first sight, the real-world practical experience in aligning
business and IT shows that the business strategy in a narrow sense, as
a general plan for the next 3-5 years with some goals, objectives and
KPIs, rarely provides an adequate foundation for architectural planning
for at least four different reasons[197].
Business Strategy Is Often Vague, Unknown or Merely Absent[198]

Even though a business strategy is generally intended to provide some
formal long-range plan for the whole organization, the actual guidance
provided by the business strategy may be too vague, unclear or abstract
for many senior business stakeholders[199]. For example, many
business strategies proclaim largely meaningless generic motherhood
statements, e.g. to be the industry-leading service provider or to offer



superior products to customers. Often a business strategy, even if
expressed in a sufficiently clear manner, is misunderstood or interpreted
differently by different executive-level stakeholders. Some business
leaders may publicly approve, but secretly disagree with the declared
strategy. In some cases, an organizational business strategy may be
miscommunicated or merely unknown to some senior decision-
makers[200]. Moreover, in the most extreme cases a commonly agreed,
formal and documented business strategy may be simply missing in an
organization altogether, even if some long-term objectives do exist in the
minds of its business leaders[201]. An unclear or absent business
strategy may often result from the lack of commitment among senior
executives to stick with any particular direction or even from a deliberate
decision to stay flexible[202]. In some organizations, business strategies
may also be elusive or secretive for political reasons[203]. In any case,
the lack of a clearly defined, mutually agreed and widely understood
business strategy, which is often observed in practice, essentially
undermines strategy-based architectural planning efforts[204].
Business Strategy Rarely Provides a Clear Direction for
Information Technology[205]

Even when an organizational business strategy is explicitly defined,
known, agreed and shared by all business executives, this business
strategy often is still unable to offer any clear guidance for IT. In other
words, a business strategy often does not contain any specific
suggestions regarding its practical implementation from the IT
perspective[206]. For instance, inspiring mission statements, motivating
corporate values, ambitious market-share goals, target indicators of
financial performance, decisions on brand positioning and even
intentions to expand into particular markets typically provide little or no
guidance on what types of new information systems might be required
to achieve these objectives[207]. Surprisingly, even a clearly formulated
business strategy and objectives can be virtually useless for IT planners
to act upon[208]. These problems associated with translating business
strategies into actionable IT-related plans often force architects to make
significant planning decisions on behalf of the whole organization based
mostly on their own guesswork[209]. The conceptual inconsistency
between the business and IT sides of planning described above



minimizes the actual value of the business strategy as an input for an
EA practice and information systems planning in general[210].
Business Strategy Is Often Unstable and Frequently Changes[211]

Even if an organizational business strategy is specific enough and
allows deriving some actionable plans relevant to IT, it is still often
unable to provide a robust foundation for information systems planning
due to its unstable and volatile nature[212]. In other words, in many
companies a business strategy changes too frequently to offer a sound
basis for IT-related planning efforts[213]. Constantly shifting business
objectives quickly make any strategy-based architectural plans
outdated. For example, the strategic priorities of an organization can be
rapidly altered as a result of its attempts to seize new business
opportunities or respond to recent competitor initiatives. At the same
time, these changes in business priorities can instantly destroy all the
IT-related plans developed earlier based on the previous priorities[214].
In the most extreme cases, strategy-based architectural plans may
become obsolete even before they are completed. The unpredictable,
volatile and unstable nature of the business strategy in many companies
makes a meaningful strategy-based architectural planning virtually
impossible and reduces the importance of the business strategy for an
EA practice.
Business Strategy Often Requires Strategy-Specific, Non-Reusable
IT Systems[215]

Even if an organizational business strategy is reasonably clear, stable
and actionable for IT, this business strategy often requires the
implementation of highly strategy-specific information systems, which
may be essential for the current strategy, but largely useless for an
organization in the long run. In other words, specific IT systems
delivered to execute the current business strategy are often
idiosyncratic and cannot be leveraged in the future after this strategy
fades away. Even stable and long-lasting business strategies may be
active for only about 3-5 years, but the information systems
implemented to support these strategies often “live” in organizations for
ten years or even longer. These systems gradually complicate the
corporate IT landscape, impede its modification and reduce strategic IT
agility. Moreover, all these systems also need to be supported by IT staff
and naturally lead to increased maintenance costs and bloated IT



budgets. Since IT systems generally have much longer lifetimes than
the specific business strategies they are intended to enable, these
systems can be viewed as an asset for the current business strategy,
but as a liability for the next strategies[216]. Essentially, when some
business strategy decays, all the information systems delivered
specifically for this strategy turn into an IT burden for an organization.
After switching several business strategies over a period of years,
companies often accumulate numerous isolated legacy systems, which
were once regarded as strategic during the previous strategies, but now
are simply irrelevant and redundant.

As a result of this effect, chasing latest business strategies often
leads to the proliferation of countless legacy systems, which create
significant problems for organizations in the long-term future. Constant
focus on delivering new IT systems aligned with the current strategic
needs eventually leads to the situation of “alignment trap”, when the
organizational IT landscape gradually becomes increasingly complex,
fragile and inefficient[217]. Furthermore, architectural planning focused
exclusively on the current business strategy does not allow companies
to develop any truly reusable IT capabilities lasting beyond individual
strategies[218]. But when IT is always reacting to the latest business
strategies and needs, it becomes a persistent bottleneck rather than a
strategic asset supporting future opportunities[219].
The Role of Business Strategy for Enterprise Architecture Practice
Because of the four problems explicated above, a business strategy in a
narrow sense, as a general business plan, mission, goals and
objectives, seldom provides a particularly helpful input for an EA
practice[220]. A business strategy may be simply too obscure, vague or
irrelevant to IT. For example, the mission statements to “Become the
most trusted service provider in the market” or “Turn into a perfectly
customer-centric organization” as well as the strategic objectives to
“Increase the gross annual revenue by 10% over the next three years”
or “Extend the market share in the retail segment to 20% by 2024” on
their own are virtually meaningless and useless from the IT standpoint.

Paradoxically, even a stable and articulate business strategy can be
considered as both too abstract and too specific at the same time for the
purposes of information systems planning. On the one hand, even if the
business strategy is pretty detailed, it may still be too abstract and high-
level for launching specific IT initiatives and even for determining what



types of IT systems are required, let alone for specifying the details of
these systems. On the other hand, even if the business strategy is
reasonably stable for the period of the next 3-5 years, it may still be too
specific and short-sighted for identifying fundamental IT capabilities
required by an organization beyond the current strategy, over a time
period commensurable with the full lifecycle of IT systems from their
initial deployment to final retirement. In other words, a business strategy
can be too “broad” for IT systems from the perspective of their
development, but at the same time too “narrow” for IT systems from the
perspective of their support and maintenance. Basically, a business
strategy specifies neither what IT should do right now, nor what IT
should provide after the next 3-5 years. The problems with the business
strategy as the basis for architectural planning discussed above are
summarized in Figure 5.1.

Figure 5.1. Problems with the business strategy as the basis for
architectural planning

The four described typical problems with the business strategy
hinder strategy-based architectural planning efforts and minimize the
actual role of the business strategy as an input for an EA practice. A
business strategy, though sets the overall “soft” context for an EA
practice and information systems planning, rarely provides enough
“hard” data for concrete IT-related planning activities. For this reason, an
EA practice and information systems planning in most organizations
cannot be carried out based only on a business strategy alone. In order
to circumvent the typical problems associated with strategy-based
architectural planning, business stakeholders and architects typically
focus on discussing other considerations unrelated directly to the
business strategy and providing a more solid basis for making specific
IT-related planning decisions[221].



Key Discussion Points Between Business and IT
Stakeholders
Since a business strategy itself can hardly be used as a sound
foundation for information systems planning (see Figure 5.1), some
other aspects and elements of an organization should be taken into
account and discussed for developing optimal IT-related planning
decisions. These elements and aspects should offer a more stable,
clear and actionable input for an EA practice than an ambiguous,
elusive and volatile business strategy. Moreover, these elements and
aspects should be able to provide a middle ground relevant to both
business and IT, which can be suitable for establishing effective
communication and achieving a mutual understanding between
business and IT stakeholders.

To enable a productive partnership between business and IT, the
middle ground for business and IT alignment should be equally
meaningful from both the business and IT viewpoints and clearly
address both business and IT concerns. In other words, the middle
ground between business and IT should be easily understandable and
valuable to both business and IT stakeholders from the planning
perspective. Specifically, to the business audience this middle ground
should explain the business value of corresponding planning decisions,
while to IT representatives this middle ground should offer some
actionable suggestions. However, most purely business-specific notions
(e.g. competitive advantages, strengths, opportunities, market segments
and customer experience), similarly to the business strategy, do not
provide any clear actionable implications for IT and, therefore, are
essentially meaningless to most IT stakeholders. Likewise, most purely
IT-specific notions (e.g. applications, systems, databases, infrastructure
and networks) are not clearly traceable to the resulting business value
and, thus, are virtually meaningless to most business representatives.
Consequently, neither typical business notions nor typical IT notions can
offer an adequate middle ground meaningful to both parties. In other
words, these customary business and IT notions are generally
unsuitable for establishing a productive dialog between business and IT
stakeholders.

Furthermore, the middle ground between business and IT should be
suitable for discussions with different planning horizons. On the one



hand, the middle ground considerations should reflect some immediate
and short-term business priorities, be traceable to the organizational
business strategy and also provide a longer-term business outlook
beyond the current strategy. On the other hand, the middle ground
considerations should reflect some immediate and short-term IT-related
needs, be reducible to more or less specific IT-related plans for the next
3-5 years and also offer a longer-term view of the required IT
capabilities.

Essentially, these middle ground planning considerations should be
able to provide certain discussion points important for both business
and IT across the entire time spectrum, from immediately actionable
short-term (<1-2 years) horizons to long-term (3-5 years) and very long-
term (>3-5 years) horizons. These discussion points should allow
making collaborative IT-related planning decisions aligned with the
business strategy and with the longer-term business vision without
discussing the business strategy directly.

Even though different organizations, teams and individuals often find
their own unique organization-specific, initiative-specific or even
individual-specific discussion points for establishing a constructive
dialog between business and IT, common discussion points playing
significant roles in many organizations include, but are not limited to, the
following five key discussion points:

Operating model – global process standardization and data
sharing requirements
Business capabilities – specific capabilities of an organization
that require improvements
Specific business needs – specific needs of an organization
that require to be addressed
Business processes – high-level process change
requirements for specific IT solutions
Business requirements – detailed business requirements for
specific IT systems

These five key discussion points and their relationship to common
business notions and IT notions are shown in Figure 5.2.



Figure 5.2. Key discussion points between business and IT
stakeholders

Importantly, the list of five discussion points described above is far
from complete and exhaustive. The key discussion points shown in
Figure 5.2 are certainly not the only possible discussion points, but
rather the most typical and commonly used discussion points for
different planning horizons facilitating communication between business
and IT stakeholders in numerous organizations. Basically, these
discussion points offer convenient shared topics around which business
and IT stakeholders can start a conversation, establish an effective
dialog and achieve a mutual understanding.

The core underlying ideas behind convenient discussion points are
very similar conceptually to the mechanism of dual EA artifacts
discussed earlier (see Figure 2.5). By analogy with dual EA artifacts,
these discussion points can be regarded as dual notions equally
meaningful to both business and IT stakeholders at the same time.
Operating Model[222]

An operating model is the desired level of organization-wide process
standardization and data integration[223]. The operating model of an
organization defines what business processes are standardized and
what business data is shared across its major business units. Since



standardized business processes also imply standardized underlying
applications, an operating model essentially determines global
standardization and integration requirements for the key business-
enabling EA domains, i.e. business, applications and data (see Figure
2.3).

Depending on the highest-level structure of an organization, its major
business units may represent different lines of business, business
functions, product divisions, market segment divisions, regional offices
or any other separate business departments. On the one hand, the
required level of process standardization indicates the degree to
which these business units should perform the same business
processes in the same way. Standardization of business processes
across business units has both advantages and disadvantages for
organizations. In particular, it facilitates brand recognition, global
efficiency and predictability, but at the same time limits local
opportunities for customization and innovation. To determine the desired
level of process standardization across business units, senior business
and IT stakeholders should collectively decide to what extent an
organization can benefit from having its business units run their
operations in the same way.

On the other hand, the required level of data integration indicates
the degree to which these organizational business units should share
operational data with each other. Similarly to process standardization,
data sharing across business units also has both advantages and
disadvantages for organizations. For instance, it allows presenting a
“single face” to customers, enables end-to-end transaction processing,
increases transparency, coordination and agility. However, data
integration increases the coupling between different organizational units,
requires achieving a common understanding of shared data entities
across diverse business divisions and developing their standard,
commonly agreed definitions and formats. To determine the desired
level of data integration across business units, senior business and IT
stakeholders should collectively decide to what extent the successful
completion of transactions in business units depends on the availability,
integrity, accuracy and timeliness of data from other business units.

Decisions regarding the necessary level of standardization and
integration have critical and far-reaching ramifications for the whole
organization from both the business and IT perspectives. These
decisions are mutually independent and the combination of these two



decisions defines four possible operating models: diversification,
coordination, replication and unification. Each of these operating models
implies a different structure of the business, requires a different
organization of the IT landscape and supports different kinds of
business strategies[224].

The diversification model is an operating model with low process
standardization and low data integration. The diversification model is
appropriate for highly decentralized organizations consisting of diverse
and independent business units, e.g. separate lines of business or even
subsidiary companies. From the business perspective, business units in
these organizations are often managed autonomously, perform unique
business operations, design their own business processes, have
independent transactions and share little or no common customers and
suppliers. From the IT perspective, the IT landscapes of these
organizations often consist of global IT services and infrastructure
shared by all business units and local applications and databases
owned by specific business units. Core organization-wide elements of
these IT landscapes are thin layers of shared infrastructure and
technology services supporting all local IT systems in business units.
The key IT capability expected from these landscapes is providing
economies of scale through sharing IT services and infrastructure
without limiting local independence. From a strategic perspective, the
diversification model largely relies on the independence, flexibility and
local autonomy of separate business units in serving customers and
generating profits. However, the diversification model may be unsuitable
for any centrally orchestrated business innovations. In their business
strategies, these companies can leverage natural synergies from
related, but not integrated, business units as well as the economies of
scale and cost reductions from using shared technical standards, IT
infrastructure and services. Moreover, they can also introduce and
benefit from some shared organization-wide business services or
functions, e.g. human resources, finance or procurement. Organic
growth in these organizations is often achieved through the local growth
of their existing business units or by establishing new units. These
companies can also easily grow through acquisitions since only a
minimal integration of new businesses into the existing structures is
required. However, some strategic market synergy between existing and
new business units is necessary to benefits from these acquisitions.



The coordination model is an operating model with low process
standardization and high data integration. The coordination model is
appropriate for decentralized organizations consisting of diverse but
interdependent business units, e.g. different business functions or
product divisions. From the business perspective, business units in
these organizations are often managed autonomously, perform unique
business operations, design their own business processes and may
offer their own local products or services, but depend on transactions in
other business units and have shared customers, products, suppliers or
partners. From the IT perspective, the IT landscapes of these
organizations often consist of global databases (e.g. customers,
products and suppliers), IT services and infrastructure shared by all
business units and local applications owned by specific business units.
Core organization-wide elements of these IT landscapes are central
data hubs storing common information accessible to all local
applications in business units. The primary IT capability expected from
these landscapes is providing easy global access to the shared data
through standard technology interfaces. From a strategic perspective,
the coordination model largely relies on the ability to offer superior
customer service, encourage local innovation, enable cross-selling and
upselling opportunities, achieve transparency across key transactions
and supply chain processes. However, the coordination model may be
unsuitable for competing based on lower costs. In their business
strategies, these companies can leverage deep process expertise of
their business units to attract new customers or sell more products to
existing customers as well as the available IT infrastructure for global
data sharing between the business units. For instance, a
comprehensive shared customer repository may enable the intimate
knowledge of customers, their genuine needs, buying habits and
patterns, thereby helping develop better-targeted products and
improving business decision-making in general. Organic growth in these
organizations is often achieved via reaching new customer segments or
even new markets, offering innovative products to existing customers
through established selling channels or extending current services to
meet new customer demands. These companies can also grow through
acquisitions, often by obtaining either new customers for existing
products or new products for existing customers. However, the
information systems of acquired organizations should be adapted to



common data standards and integrated with the existing global
databases.

The replication model is an operating model with high process
standardization and low data integration. The replication model is
appropriate for decentralized organizations consisting of similar but
independent business units, e.g. separate regional offices marketing the
same products or services. From the business perspective, business
units in these organizations are often managed autonomously but follow
centrally defined business processes, perform similar business
operations, have independent transactions, manage their customers
locally and share little or no common customers. From the IT
perspective, the IT landscapes of these organizations often consist of
globally standardized applications and databases owned locally by
specific business units and global IT services and infrastructure shared
by all business units. Core organization-wide elements of these IT
landscapes are replicable IT systems supporting core business
processes and deployed in all business units. The essential IT capability
expected from these landscapes is providing standard sets of
information systems for standardized business processes optimized for
global efficiency. From a strategic perspective, the replication model
largely relies on efficient, predictable and repeatable business
processes enabling consistent customer experience as well as on the
capacity for organization-wide process innovation. However, the
replication model may be unsuitable for building complex customer
relationships. In their business strategies, these companies can
leverage standardized business processes and underpinning IT systems
to quickly expand into new markets, offer new products or services. For
instance, standard business practices and information systems can be
rapidly installed in new business units or locations to replicate the
business with minimal start-up costs and generate new profits. Organic
growth in these organizations is often achieved via replicating
established best practices in new markets or regions and introducing
new global products or services. These companies can also grow
through acquisitions by “ripping and replacing” local business processes
and IT systems of the acquired competitors with the globally
standardized ones.

The unification model is an operating model with high process
standardization and high data integration. The unification model is
appropriate for centralized organizations consisting of similar and



interdependent business units, e.g. interrelated geographical or market
segment divisions. From the business perspective, business units in
these organizations are often managed centrally, perform similar or
overlapping business operations, run standardized business processes,
have globally integrated transactions, shared customers, products or
suppliers. From the IT perspective, the IT landscapes of these
organizations often consist of global applications, databases, IT services
and infrastructure shared by all business units. Fundamental
organization-wide elements of these IT landscapes are globally
accessible information systems enabling core business processes in all
business units, often implemented as comprehensive ERP systems[225].
The primary IT capability expected from these landscapes is providing
standard IT systems with global data access reinforcing standardized
business processes. From a strategic perspective, the unification model
largely relies on maximizing efficiency and reducing variability of
business processes, using integrated data, minimizing costs and
ensuring consistent customer experience. While the unification model is
generally appropriate for providing commodity products and services, it
may be unsuitable for competing based on highly innovative offerings
since it may be too restrictive and essentially disable any local
experimentation in business units. In their business strategies, these
companies can leverage primarily the significant economies of scale
ensuing from the global standardization and integration of all
applications, data and IT infrastructure across all business units.
Organic growth in these organizations is often achieved via extending
their product lines and introducing existing products or services in new
markets. These companies can also grow through acquisitions by
ripping and replacing custom information systems of the acquired
competitors with the standard organization-wide IT systems. The key
properties of the four operating models described above are
summarized in Figure 5.3.



Figure 5.3. Key properties of the four operating models

Large and complex companies often establish different operating
models at different organizational levels[226]. For example, an
organization may adopt the diversification model at the highest
organization-wide level in order to grant full independence to its three
core business units, while these business units, in their turn, may adopt
the coordination, replication and unification models respectively
according to their specific local needs[227].

Since each operating model has profound and long-lasting
consequences for an entire organization from both the business and IT
viewpoints (see Figure 5.3), an operating model provides a very
convenient discussion point for top-level business and IT stakeholders.
On the one hand, each operating model implies a specific way of



structuring the business of an organization. By sticking with a particular
operating model, business executives decide how their organization
needs to operate to thrive in its business environment. Basically, the
choice of an operating model determines what an organization can do
well and cannot do well. Each operating model facilitates the successful
execution of some business strategies, but at the same time inhibits the
implementation of others. Moreover, each operating model also shapes
an overall organizational reporting structure and defines the level of
autonomy and decision-making responsibilities of separate business
units[228]. For these reasons, business executives should clearly
understand the implications of their operating model for the long-term
future of their organization. On the other hand, each operating model
requires a specific way of structuring the IT landscape of an
organization. By understanding and sticking with a particular operating
model, architects and IT executives can align the IT landscape to the
most fundamental and long-term needs of the business. Essentially, the
selection of a certain operating model by business executives provides
clear suggestions to architects regarding what their corporate IT
landscape should do well and should not do well. Aligning the IT
landscape to the operating model facilitates the IT-enabled execution of
the whole range of different business strategies supported by the
operating model. Furthermore, the operating model of an organization
also shapes the high-level structure of its architecture function as well
as specific architecture roles within the architecture function, as
discussed later in Chapter 17 (Architecture Functions in Organizations).

An operating model is the most abstract of all common discussion
points between business and IT stakeholders. The adoption of a
particular operating model represents a much more foundational and
far-reaching organizational decision than the pursuit of a specific
business strategy. While any business strategy reflects some
speculative expectations that will inevitably change in the future, the
choice of an operating model reflects more fundamental considerations
that are not expected to change in the foreseeable future. In other
words, a business strategy is based on the assumptions of what is going
to change, while an operating model is based on the premise of what is
not going to change. Moreover, each of the four operating models
essentially delineates a range of compatible business strategies
available to organizations[229]. Any operating model can support the
rapid implementation of business strategies consistent with its core



assumptions, but the same operating model may also hinder the
business strategies inconsistent with these assumptions. For instance,
the entire family of business strategies based on price leadership may
be perfectly appropriate for the replication model, but inappropriate for
the coordination model where the IT landscape consists of diverse
applications customized specifically for local needs and does not imply
substantial economies of scale from global standardization. At the same
time, the whole family of business strategies based on customer
intimacy may be entirely appropriate for the coordination model, but
inappropriate for the replication model where the IT landscape consists
of numerous siloed, locally owned databases and does not imply any
global sharing of the customer information between different business
units. Similarly, the choice of an operating model has significant
implications for the ability of an entire organization to introduce new
products or services, expand into new markets and integrate new
acquisitions. An operating model thereby suggests which strategic
opportunities an organization should and should not pursue. Each
operating model provides a different foundation for strategy execution
and offers different opportunities and challenges for growth. From this
perspective, an operating model can be regarded as a driver of the
business strategy.

Even though most organizations can identify some processes and
data related to every operating model, organizations can arguably
benefit from selecting a single operating model and sticking with it in the
future[230]. By stipulating the most basic conceptual requirements for the
organizational IT landscape, the preferred operating model provides a
stable and actionable view of an organization to IT. Concretely, the
target operating model helps senior business and IT stakeholders
determine exactly which core processes and data should be globally
standardized or integrated across all business units and plan the IT
landscape accordingly. The clear understanding of standard processes
and shared data allows establishing truly reusable IT capabilities
supporting not only the current business strategy, but also all the next
business strategies in the long-term future. Essentially, the IT landscape
closely aligned with the required operating model represents a digitized
platform, or an operational backbone, that can be leveraged by an
organization in the future for executing all subsequent business
strategies, rather than merely for providing isolated IT solutions for the
current strategy[231]. Sticking with a particular target operating model



helps organizations build reusable IT platforms and avoid the common
problem of turning today’s strategic IT assets into tomorrow’s legacy IT
liabilities described earlier. Moreover, these digitized platforms reflecting
the essential requirements of the operating model may enable proactive,
rather than reactive, identification of potential strategic opportunities.
Due to its profound and far-reaching organizational impact, the notion of
operating model is naturally appropriate for very long-range, global
business and IT planning with a horizon of longer than 3-5 years.
Decisions on the desired operating model as part of an EA practice are
often expressed through architecture principles (see Figure 4.2) or other
dual EA artifacts helping executive-level stakeholders document key
organization-wide process standardization and data sharing
requirements, though these decisions can also be agreed only verbally
and widely understood among business and IT leaders without being
reflected explicitly in any EA artifacts.

Selecting a specific operating model essentially represents a
commitment of an entire organization to a certain way of doing
business. Although sticking with any particular operating model may be
risky, not sticking with any operating model at all might be even riskier
for an organization in the long run. In particular, the lack of focus on any
specific operating model inhibits the growth of permanent IT capabilities
lasting beyond individual, ever-changing strategies. Organizations with
uncertain operating models are simply incapable of accumulating and
reusing any global IT assets. As a result, these companies, being
unable to leverage established IT platforms, often have to start the
implementation of any business strategies from scratch every time.
Switching operating models is a significant organizational undertaking
that usually requires deep and fundamental transformations in an
organization. Even though sometimes these changes can be necessary,
companies normally do not change their operating models particularly
often.
Business Capabilities[232]

A business capability is a general ability or capacity of an organization
to perform a specific business activity. The full set of all organizational
business capabilities represents everything that an organization can do
or needs to do to run its business. Business capabilities are multifaceted
notions. They encompass all the underlying business processes,
procedures, people, knowledge, incentives and other resources,



including information systems, required to fulfill these capabilities[233].
For example, business capabilities “Marketing campaign management”,
“Customer behavior tracking” and “Financial reporting” reflect the ability
of an organization to manage marketing campaigns, track the behavior
of its customers and report its financial results respectively. At the same
time, each of these capabilities also abstracts all the related business
processes, roles and IT systems enabling these capabilities. This
multidimensional nature of business capabilities helps position IT
projects in the overall organizational context, i.e. understand them as
business projects that imply not only installing new information systems,
but also addressing other aspects of the respective capabilities in a
complementary manner, e.g. modifying established operational
procedures or providing appropriate training to system users (see Figure
1.1).

Business capabilities can be considered as consistent, independent
and unique building blocks of an organization corresponding to its
different business functions. Basically, an array of all organizational
business capabilities reflects a high-level overarching structure of the
whole business. Moreover, main business capabilities of an organization
change pretty rarely, only in the case of significant transformations of its
core business model. For this reason, business capabilities offer a
stable view of the business, which is typically more durable than specific
business strategies or corporate structures, let alone concrete projects,
processes or IT systems.

Since each business capability represents both a capacity of the
business to do something valuable and a collection of all the underlying
IT assets enabling this capacity, business capabilities provide very
convenient discussion points for senior business and IT stakeholders.
On the one hand, business capabilities resonate with the thought
processes of most business executives. For instance, business leaders
normally understand the relationship between their business strategy
and business capabilities. Instead of discussing mission statements,
market-share or financial objectives, which are typically unable to
provide any real base for architectural planning, business executives
can specify exactly which business capabilities should be improved to
achieve these goals. This focus on business capabilities allows
business executives to express their business strategy in more
transparent, specific and actionable terms. On the other hand, business
capabilities also resonate with the thought processes of most architects.



For instance, architects normally understand the relationship between
business capabilities and underlying information systems. Instead of
guessing what IT systems might be necessary to achieve some vague
strategic objectives, architects can use the set of strategic capabilities
identified by senior business leaders as the basis for IT-related planning
activities. Specific business capabilities typically provide reasonably
clear suggestions to architects regarding the types of new IT capabilities
and systems that may need to be introduced to uplift the requested
capabilities. However, not all capability enhancements can be achieved
with IT as many required improvements often lay in other dimensions of
business capabilities unrelated to IT, e.g. people, motivation and skills.

As discussion points between business and IT stakeholders,
business capabilities are more detailed than an operating model. While
the operating model only defines the fundamental “permanent” structure
of the business and its IT landscape, business capabilities suggest
where exactly business and IT improvements are required according to
the current business strategy. However, business capabilities are still
concepts of a high abstraction level somewhat commensurable with the
abstraction level of a business strategy. Because of their highly
conceptual nature, business capabilities provide convenient broad-
scope abstractions suitable for describing entire organizations or their
major business units, e.g. lines of business, business functions or
divisions. Since business capabilities are largely ignorant of specific
details of their underlying processes, actors and systems, they may be
very useful for coarse-grained conceptual planning, typically with long-
term planning horizons up to 3-5 years ahead. Specifically, business
capabilities, as very high-level abstractions of the business, can be
discussed during the organization-wide strategic planning sessions to
decide where in an organization future improvements are required. At
the same time, as highly abstract concepts, business capabilities are
unsuitable and useless for more detailed planning at the level of specific
business processes or IT systems. Discussions of business capabilities
as part of an EA practice are often supported by business capability
maps (see Figure 4.4) or other similar dual EA artifacts helping senior
business and IT stakeholders decide which business capabilities should
be uplifted in the future.

While a business strategy itself is typically unable to provide an
actionable basis for architectural planning, as discussed earlier (see
Figure 5.1), the same business strategy translated into a set of strategic



business capabilities can offer a much more explicit, unambiguous and
sound foundation for IT-related planning efforts. Essentially, business
capabilities provide an appropriate level of detail (i.e. the next level of
detail beneath the business strategy) to facilitate strategic architectural
planning. From this perspective, business capabilities offer a valuable
mechanism for translating the business strategy into action. In many
cases, the set of specific business capabilities that need to be improved
essentially substitutes the business strategy in the discussions on
business and IT alignment. This feature often makes business
capabilities key discussion points of the strategic dialog between
business and IT leaders helping bridge the gap between high-level
business interests and key IT concerns. However, in some companies
other conceptually similar and closely related notions (e.g. business
activities) can be used instead of business capabilities for analogous
purposes as part of strategic business and IT planning.
Specific Business Needs
A specific business need is a general idea to address a particular
business problem using IT to achieve some desirable business
improvements. Basically, specific business needs can be viewed as
proposed business initiatives or projects with a necessary IT
component[234]. For example, specific business needs to “Accelerate the
mortgage lending process”, “Enable personalized discounts for
customers” and “Improve the precision of demand forecasting” describe
some business problems to be solved. At the same time, each of these
business needs usually implies specific changes in the corporate IT
landscape enabling the solutions of the corresponding problems.

Since specific business needs represent opportunities for particular
business improvements and also suggest specific modifications of the IT
landscape, they provide very convenient discussion points for business
and IT stakeholders. On the one hand, business executives generally
understand the relative importance of specific business needs for the
business of an organization. Business leaders, who identify specific
business needs, are able to evaluate the anticipated organizational
benefits ensuing from addressing these needs and assess the overall
business value resulting from solving the corresponding problems. For
instance, senior business stakeholders can roughly estimate what cost
savings, service quality improvements, time-to-market reductions or
increases in customer satisfaction can be achieved if specific business



needs are successfully addressed. On the other hand, architects
understand what types of changes in the IT landscape may be required
to implement specific business needs. Architects are usually able to
articulate and offer a number of possible technical options for
addressing the requested business needs with IT. For instance,
architects can explore the potential approaches that may be suitable for
solving specific business problems, assess the status of the currently
available IT assets and roughly estimate the magnitude of changes in
the existing IT landscape required to address these problems.

As discussion points between business and IT stakeholders, specific
business needs are more detailed than business capabilities. While
required business capabilities only suggest where in an organization
improvements should be made, specific business needs suggest what
approximately should be done. They provide the appropriate
abstractions for negotiating the changes and enhancements required in
certain business areas. In particular, discussing specific business needs
helps understand what types of IT solutions may be necessary in the
future in different parts of an organization. However, specific business
needs are rather detailed abstractions, which are often deemed too
narrow for the purposes of organization-wide strategic business and IT
planning. At the same time, specific business needs still offer only very
high-level suggestions regarding the required IT solutions, which are
typically considered too broad for more detailed architectural planning.
Essentially, specific business needs are mid-level abstractions bridging
the gap between highly conceptual strategic plans and their actual
practical implementation. The scope of discussions around specific
business needs is usually limited to separate business areas, e.g.
individual business units, functions or capabilities. Since specific
business needs provide moderate abstractions of the organizational
plans, they are often used for planning the mid-term future up to 2-3
years ahead, in some cases for longer planning horizons. Discussions
of specific business needs as part of an EA practice are often facilitated
by IT investment roadmaps or other similar dual EA artifacts helping
senior business and IT stakeholders prioritize and schedule candidate
business needs to be addressed with IT in the future.
Business Processes
A business process is a sequence of concrete activities carried out by
specific actors, often using supporting information systems, intended to



produce some valuable business outcomes. Business processes are
also characterized by certain inputs and outputs, material or immaterial,
e.g. physical goods or information. Running established processes is a
routine daily organizational activity. For example, business processes
“Issue an insurance policy”, “Ship an ordered product” and “Produce an
annual report” define the essential steps and tasks accomplished by the
employees on a regular and repeatable basis to issue a policy, ship a
product and produce a report respectively. At the same time, each of
these processes usually leverages some specialized IT systems for
facilitating or automating separate steps of these processes or even
entire processes.

Since business processes represent collections of specific business
activities and also explicitly reflect the role of the underlying information
systems enabling these activities, they provide very convenient
discussion points for business and IT stakeholders. On the one hand,
business leaders generally understand the role of separate business
processes for the business of an organization. Business sponsors of IT
initiatives are normally able to evaluate the business impact of specific
changes in established business processes and appreciate the business
benefits of improving these processes. For instance, business
stakeholders can assess the overall business value of accelerating or
even completely automating specific business processes via leveraging
new information systems. On the other hand, architects understand the
role of information systems in supporting specific business processes.
Architects of IT initiatives are able to articulate what the IT department
should deliver to enable the desired changes in business processes. For
instance, architects can determine what IT systems may need to be
deployed to underpin specific business processes, what basic business
functionality these systems should provide, what business data may be
necessary for these systems to operate and what infrastructure capacity
is required to run them smoothly.

As discussion points between business and IT stakeholders,
business processes are more detailed than specific business needs.
While business needs provide only rough suggestions regarding the
types of IT solutions that may be required to solve particular problems,
business processes suggest how approximately these solutions should
work and how exactly specific organizational activities should be
changed. They focus on pretty detailed notions of a tangible and down-
to-earth nature. Business processes offer the appropriate abstractions



for negotiating the expected business impact of separate IT solutions.
Specifically, discussing desirable changes in certain business processes
helps understand what approximately new IT solutions should do and
how they should work at a high level. However, business processes are
too detailed and fine-grained to facilitate organization-wide strategic
planning efforts and still too abstract for specifying detailed functional
requirements for new IT systems. For this reason, the scope of
discussions around specific business processes is usually limited to
separate IT initiatives. Since business processes provide rather detailed
descriptions of organizational activities, they can be used only for
relatively short-term planning up to 1-2 years ahead in the future, but
can hardly be useful for longer-term planning. Discussions of business
processes as part of an EA practice are often based on solution
overviews (see Figure 4.6) or other dual Outlines helping business and
IT stakeholders decide exactly how current business processes should
be modified by new IT solutions.
Business Requirements[235]

Business requirements, or system requirements, are detailed
functional and non-functional specifications for concrete IT systems.
Business requirements describe the expected behavior of a particular IT
system from the business perspective. For example, business
requirements may specify what input data should be provided by users,
what should happen when a user presses a specific button, how exactly
a particular number should be calculated or how many transactions
should be processed per second. At the same time, each of these
business requirements also implies certain underlying system
components implementing these requirements in software or hardware.

Since business requirements explicitly reflect the desired behavior of
IT systems from both the business and IT perspectives, they provide
very convenient discussion points for business and IT stakeholders. On
the one hand, business stakeholders generally understand the role and
purpose of specific business requirements for IT systems. Business
sponsors of IT projects, or their competent representatives, are normally
able to formulate reasonably detailed business requirements for their
projects and prioritize these requirements based on their perceived
business importance. For instance, business stakeholders usually can
describe their expectations on how new IT systems should work from a
purely functional perspective and explain which functionality is more



critical for the business. On the other hand, architects also understand
the role of specific business requirements for IT systems. Architects of
IT projects are able to propose and describe the detailed structure of
new IT systems addressing the necessary business requirements. For
instance, based on business requirements for IT systems, architects can
specify what technologies should be used in these systems, what
system components should be developed, how these components
should interact with each other and which data entities should be used
by these components.

Business requirements are the most detailed of all common
discussion points between business and IT stakeholders, more detailed
than business processes. While business processes provide only
approximate suggestions regarding required IT solutions, business
requirements provide rather precise descriptions of desired IT systems.
They offer appropriate implementation-level abstractions for negotiating
the expected business behavior of separate IT systems. Specifically,
discussing business requirements helps understand exactly what new IT
systems should look like and exactly how they should work. Due to their
very low abstraction level, business requirements are naturally suitable
only for short-term architectural planning typically covering the
immediately actionable perspective up to 6-12 months ahead. For the
same reason, the scope of discussions around specific business
requirements is naturally limited only to separate IT projects. Detailed
business requirements, as discussion points between business and IT,
can hardly be helpful for broader organizational scopes as well as for
longer-term business and IT planning. Discussions of business
requirements as part of an EA practice often revolve around solution
designs (see Figure 4.7) or other dual Designs helping project-level
business and IT stakeholders agree on specific functional and non-
functional requirements for new IT systems.



The Hierarchy of Key Discussion Points
An operating model, business capabilities, specific business needs,
business processes and business requirements are arguably the most
common discussion points relevant for respective organizational scopes
and time horizons, but far from the only possible convenient discussion
points between business and IT stakeholders[236]. Put it simply, they are
merely the most typical things that business leaders and architects can
negotiate together to plan the relationship between business and IT.
These key discussion points help business and IT stakeholders initiate a
conversation, achieve a mutual understanding and eventually improve
business and IT alignment. Essentially, these discussion points provide
an actionable input for an EA practice instead of a business strategy,
which is often found unsuitable for this purpose (see Figure 5.1). The
role of key discussion points as an input for an EA practice is shown in
Figure 5.4.

Figure 5.4. The role of key discussion points as an input for an EA
practice

The five key discussion points described above are significantly
different in their abstraction levels, appropriate organizational scopes
and planning horizons. For instance, an operating model provides a very
abstract discussion point appropriate for a very long-range, global
business and IT planning at the highest corporate level, while business
requirements provide very detailed discussion points appropriate for a
very short-term, local architectural planning at the project level. Main
properties of the five key discussion points between business and IT
stakeholders are summarized in Table 5.1.

  
Discussion Abstraction Planning Planning Key Key IT



point level scope horizon business
concerns

concerns

Operating
model

Very abstract Very broad
(entire
organization)

Very long-
term (>3-5
years)

What
operating
model should
be
appropriate
for the
business of
an entire
organization?

What
general
structure of
the IT
landscape is
required to
enable the
adopted
operating
model?

Business
capabilities

Abstract Broad (entire
organization
or major
business
units)

Long-term
(3-5
years)

What
business
capabilities
should be
improved to
execute the
business
strategy?

What IT
capabilities
are required
to improve
strategic
business
capabilities?

Specific
business
needs

Moderate Moderate
(separate
business
areas)

Mid-term
(2-3
years)

What specific
business
needs should
be
addressed in
the future?

What types
of IT
solutions are
required to
address the
identified
business
needs?

Business
processes

Detailed Narrow
(separate IT
initiatives)

Short-term
(1-2
years)

How should
specific
business
processes be
changed?

What
systems,
data and
infrastructure
are required
to change
the business
processes
as
requested?

Business
requirements

Very detailed Very narrow
(separate IT
projects)

Very
short-term
(<1 year)

What specific
business
functionality
should be
provided?

What
technical
structure of
IT systems is
required to



provide the
necessary
functionality?

Table 5.1. Main properties of the five key discussion points
between business and IT

Moreover, the key discussion points described above can be viewed
as different “layers” of decision-making, where the planning decisions at
more abstract levels shape all the subsequent planning decisions at
more detailed levels[237]. For instance, the highest-level overarching
decision on the target operating model suggests a specific range of
compatible business strategies to be pursued in the future (see Figure
5.3)[238]. However, due to the common problems with strategy-based
architectural planning discussed earlier (see Figure 5.1), business
strategies can be regarded as purely business notions playing critical
roles in business discussions, but not providing convenient discussion
points between business and IT. In its turn, the decision to pursue a
particular organization-wide business strategy suggests a number of
specific business capabilities to be uplifted in the future in order to
execute this strategy. Similarly, the decision to boost a set of strategic
business capabilities suggests specific business needs to be addressed
in the future in order to improve these capabilities. The decision to
address specific business needs suggests concrete changes in current
business processes to be implemented in the future to resolve these
needs. And finally, the decision to modify the business processes in a
particular way suggests specific business requirements for new IT
systems to be delivered in the future in order to enable the necessary
modifications in business processes.

Basically, the sequence of planning decisions described above
represents a chain of related decisions permeating and going through all
organizational levels, where more local and short-term planning
decisions are aligned with more global and long-term planning
decisions. These planning decisions and corresponding key discussion
points supporting them form a hierarchy of planning decisions important
at different organizational levels. This hierarchy of discussion points,
associated planning decisions and their relationships can be
conveniently represented as a pyramid. The lower levels of the pyramid
represent more fundamental, global and long-lasting planning decisions
made at higher organizational levels, while the higher levels of the



pyramid represent more volatile, local and short-term decisions made at
lower organizational levels[239]. The lower levels of the pyramid naturally
underpin and provide a conceptual basis for all the higher levels. The
pyramid of key discussion points and corresponding planning decisions
described above is shown in Figure 5.5 (a business strategy, as an
important planning decision but not a convenient discussion point
between business and IT, is also shown for completeness purposes as
an intermediate link between an operating model and business
capabilities).

Figure 5.5. The pyramid of key discussion points and
corresponding planning decisions



Enterprise Architecture Uncertainty Principle
The main properties of the five key discussion points between business
and IT stakeholders demonstrate an evident negative correlation
between the abstraction levels of discussion points and their appropriate
planning scopes and horizons (see Table 5.1). In particular, the
discussion points and respective planning decisions appropriate for the
broadest organizational scopes and the longest time horizons are the
most abstract ones, while the most detailed discussion points and
respective planning decisions are appropriate for the narrowest scopes
and the shortest horizons. Since most IT-related planning decisions are
reflected in corresponding decisions EA artifacts (see Table 2.1), exactly
the same conclusion is naturally relevant to artifacts as well, i.e. EA
artifacts covering the broadest organizational scopes are the least
detailed ones, and vice versa (see Figure 2.6).

This general conceptual pattern explaining the essential properties of
all discussion points and corresponding EA artifacts can be formulated
as the EA uncertainty principle. The EA uncertainty principle suggests
that organizations can be either planned for broader scopes and longer
horizons in less detail, or planned for narrower scopes and shorter
horizons in more detail, but they cannot be planned for broad scopes
and long horizons in great detail[240]. This universal principle is generally
valid for all possible discussion points and EA artifacts in the context of
an EA practice.

Essentially, the EA uncertainty principle delineates the practical
boundaries of IT-related planning efforts in organizations since all
discussion points and EA artifacts significantly deviating from this
principle can be considered impractical. However, different deviations
from this fundamental principle are impractical for two very different
reasons. On the one hand, highly abstract discussion points and EA
artifacts focused on narrow organizational scopes and short planning
horizons are simply useless for all practical purposes as they are too
high-level and vague for their intended scopes and horizons. For
example, discussing general business needs (e.g. to automate the
package dispatching process), let alone required business capabilities
or a target operating model, during the implementation steps of separate
IT initiatives is largely meaningless since these discussions are lacking
the necessary implementation-level details expected at this stage by IT
project teams. In other words, highly abstract descriptions of the local



short-term future have no practical value. On the other hand, the
attempts to use highly detailed discussion points and EA artifacts
focused on broad organizational scopes and long planning horizons are
simply unachievable in practice due to the significant inherent
uncertainty associated with these scopes and horizons. For example,
discussing the vision of the five-year future for an entire organization in
terms of specific business needs (e.g. to enable location-based offers
for customers), let alone in terms of specific business processes or
business requirements, is virtually impossible as all these details cannot
be predicted for the whole organization in advance for five years ahead.
In other words, highly detailed descriptions of the global long-term future
state are practically impossible to develop.

Consequently, all the discussion points and EA artifacts inconsistent
with the EA uncertainty principle are either useless or unachievable and,
in both cases, should not be used as part of an EA practice. Based on
the five common discussion points described earlier (see Table 5.1), the
EA uncertainty principle is illustrated in Figure 5.6.



Figure 5.6. Enterprise architecture uncertainty principle

Since possible discussion points that can help facilitate the dialog
between business and IT are not limited only to the five key discussion
points shown in Figure 5.6, as noted earlier, the EA uncertainty principle
essentially defines the entire practical zone for discussion points and EA
artifacts, i.e. the range of all potentially useful discussion points and EA
artifacts. Moreover, this principle also suggests that organizations
generally cannot be comprehensively planned in a formal manner, but
can only be planned by means of deriving more short-term, detailed and
local plans from more long-term, abstract and global plans[241].



Chapter Summary
This chapter discussed the typical problems associated with using a
business strategy as the foundation for architectural planning, described
five convenient discussion points between business and IT providing a
better basis for making IT-related planning decisions than a business
strategy and introduced the so-called EA uncertainty principle. The key
message of this chapter can be summarized in the following essential
points:

In spite of the common intuitive assumption, a business
strategy in a narrow sense actually rarely provides a useful
input for an EA practice or a sound basis for information
systems planning due to its inherent vagueness, elusiveness,
volatility and irrelevancy to IT
Instead of a business strategy, productive discussions
between business and IT stakeholders often revolve around
five key discussion points: operating model, business
capabilities, specific business needs, business processes and
business requirements
An operating model represents the desired level of
organization-wide process standardization and data
integration which provides an overarching highest-level
abstraction useful for very long-term business and IT planning
often exceeding the horizon of 3-5 years
Business capabilities represent general abilities or capacities
of an organization to perform specific business activities
which offer convenient high-level abstractions indispensable
for long-range business and IT planning up to 3-5 years
ahead
Specific business needs represent general ideas to address
particular business problems with IT which provide moderate
abstractions appropriate for mid-term business and IT
planning up to 2-3 years ahead in the future
Business processes represent sequences of concrete
activities intended to produce some valuable business
outcomes which offer rather detailed abstractions useful for
short-term business and IT planning up to 1-2 years ahead
Business requirements represent detailed functional and non-
functional requirements for specific IT systems which provide



very detailed abstractions appropriate only for very short-term
planning with a horizon of less than one year
The EA uncertainty principle suggests that organizations can
be either planned for broader scopes and longer horizons in
less detail, or planned for narrower scopes and shorter
horizons in more detail





Chapter 6: Processes of Enterprise
Architecture Practice

The previous chapter addressed the communication aspects of an
EA practice and discussed the specifics of the dialog between
business and IT. This chapter focuses specifically on the process
aspect of an EA practice and provides an in-depth discussion of key
EA-related processes. In particular, this chapter starts with
describing three core processes constituting an EA practice and their
meaning in the organizational context. Then, this chapter discusses
the relationship and information exchange between these processes
enabling their coordination and synergy. Lastly, this chapter provides
a comprehensive high-level process view of an EA practice
explaining the interaction between all its major elements including
different actors, EA artifacts, EA-related processes, the external
business environment and the organizational IT landscape.



Three Processes Constituting Enterprise
Architecture Practice
An EA practice is a complex organizational practice that includes all
the various activities of its diverse participants. Because of the
parallel and interwoven nature of these activities, an EA practice
cannot be represented as a single sequential step-wise process with
a definite number of steps[242], but only as a set of multiple different
processes revolving around the six general types of EA artifacts
described by the CSVLOD model of enterprise architecture:
Considerations, Standards, Visions, Landscapes, Outlines and
Designs (see Figure 4.1 and Figure 4.9).

Specifically, all the activities constituting successful EA practices
can be grouped into three distinct high-level EA-related processes
with different goals, participants and outcomes: Strategic Planning,
Initiative Delivery and Technology Optimization[243]. These three
processes are carried out simultaneously by different actors and
interrelated with each other. Each of these processes implies
developing and using specific types of EA artifacts. The Strategic
Planning process revolves around Considerations and Visions (see
Figure 4.2 and Figure 4.4 respectively), the Initiative Delivery
process revolves around Outlines and Designs (see Figure 4.6 and
Figure 4.7 respectively), while the Technology Optimization process
revolves around Standards and Landscapes (see Figure 4.3 and
Figure 4.5 respectively).

On the one hand, the Strategic Planning and Technology
Optimization processes are continuous, largely unstructured and
somewhat informal. These processes can hardly be broken down
into repeatable linear sequences of separate steps with specific
inputs and outputs, but only the general essence and meaning of
these processes can be explained. On the other hand, the Initiative
Delivery process is a finite linear step-wise process with rather
specific inputs and outputs.
Strategic Planning[244]

Strategic Planning is the EA-related process translating relevant
fundamental factors of the external business environment into more



specific Considerations and Visions providing the general rules and
directions for business and IT[245]. Organizations often have only a
single instance of the Strategic Planning process encompassing an
entire organization. However, highly decentralized organizations with
a significant degree of local decision-making autonomy (e.g.
companies with the diversification or coordination operating model,
see Figure 5.3), besides having central organization-wide Strategic
Planning, may also have several independent but interrelated
instances of the Strategic Planning process covering separately their
major business units, e.g. lines of business, business functions or
divisions.

Relevant fundamental factors incoming from the external
environment often include various economic, technological, social,
demographic, legal, political, ecological, customer and competitor-
related or any other factors important for the business of an
organization. While these fundamental factors may be very abstract
and have no apparent implications for IT (e.g. new markets are
opening, competitors shift their strategies, consumers change their
habits, inflation is growing, etc.), Considerations and Visions provide
conceptual bridges connecting these abstract business factors with
the ensuing IT-related plans. Both Considerations and Visions,
though use common business language meaningful to business
executives, offer some high-level directives and guidance for IT.
Essentially, the main goal of Strategic Planning (i.e. of developing
Considerations and Visions) is to derive general long-range
architectural plans from the fundamental exogenous factors and
articulate the approximate future course of action for business and
IT, including some suggestions regarding specific desired future IT
initiatives to be executed. From this perspective, the overall meaning
of this process can be best summarized as strategy-to-portfolio.

The Strategic Planning process is tightly integrated with regular
strategic management activities (e.g. environmental analysis,
identification of competitive advantages, formulation of goals, etc.),
incorporated into the annual business planning cycle and carried out
collaboratively by business executives and architects. Strategic
Planning focuses on the long-term and mid-term future and is
generally driven by the following question: “How is the business



environment changing and what should we do to react to these
changes?” As part of this process, business leaders and architects
discuss relevant fundamental environmental factors influencing their
organization, articulate the implications of these factors for business
and IT, achieve agreements on the desired joint future course of
action and document the resulting planning decisions as
Considerations and Visions[246]. On the one hand, Considerations
help articulate and document the most general agreements on how
an organization needs to work from the business and IT perspective
in order to prosper in its environment. These decisions may include
the answers to the following and similar essential IT-related
questions:

What role should IT play in an organization?
Which IT capabilities should be provided organization-
wide?
What IT-related policies should be complied with?
What level of business continuity and security is required?
Which IT-based business innovations should be adopted?

On the other hand, Visions help articulate and document more
specific agreements on what an organization needs to do in the long
term from the business and IT perspective in order to prosper in its
environment. These decisions may include the answers to the
following and similar strategic IT-related questions:

What should IT deliver to the business in the long run?
Where should future IT investments go?
What types of IT investments should be made?
When should IT investments be made?
In what sequence should IT investments be made?

The Strategic Planning process is continuous in nature, loosely
structured and cannot be reduced to a predefined sequence of
steps. It consists mostly of numerous meetings, presentations,
workshops and even informal “elevator” discussions involving both
business executives and architects where various planning decisions
are made[247]. However, Strategic Planning also implies periodical
formal approvals and sign-offs of finalized Considerations and
Visions by all relevant stakeholders, often on a yearly basis. From a



temporal perspective, the activities of this process can be aligned
with important business dates, periods and events, e.g. fiscal years,
budgeting cycles, board meetings or updates of a business strategy.
As part of Strategic Planning, senior business leaders and architects
usually discuss the desired operating model (i.e. potential synergies
between business units, organization-wide process standardization
and data sharing requirements, see Figure 5.3), required business
capabilities as well as specific business needs to be addressed with
IT (see Table 5.1). Since both Considerations and Visions are
decisions EA artifacts (see Table 2.1), the entire Strategic Planning
process can be viewed as an intertwined set of multiple
simultaneous development and update processes of separate
Considerations and Visions representing specific collective strategic
planning decisions (see Figure 2.7).

The ultimate result of Strategic Planning is a collection of
Considerations and Visions agreed by both business and IT
representatives that define the general rules and long-term directions
for business and IT aligned with the strategic demands of the
external business environment. Though still very high-level,
Considerations and Visions offer more specific guidance for the
strategic development of business and IT capabilities than abstract
fundamental environmental factors. They provide a common basis
for further, more detailed planning and help articulate specific IT-
related business needs to be addressed in the future.
Initiative Delivery[248]

Initiative Delivery is the EA-related process translating specific
business needs, or more rarely specific technical needs, into tangible
IT solutions implementing these needs in an optimal manner[249].
Organizations typically have multiple instances of the Initiative
Delivery process (i.e. multiple separate IT initiatives) running in
parallel and delivering different IT solutions simultaneously. Each IT
initiative (or simply an IT project for small initiatives), as a single
instance of the Initiative Delivery process, delivers its own IT solution
intended to address a specific business or technical need[250].

Initiative Delivery is an end-to-end process delivering IT solutions
for specific business, and sometimes technical, needs from the initial



idea-level concepts to the final deployment of working IT systems.
Since each need can be addressed in multiple ways with different IT
solutions having various solution-specific advantages and
disadvantages, the goal of the Initiative Delivery process is first to
select the best available implementation option for a specified need
and then to deliver the actual solution based on the preferred option
in a timely and risk-free manner. From this perspective, the overall
meaning of this process can be best summarized as need-to-
solution. Initiative Delivery focuses on the short-term and
immediately actionable future and is generally driven by the following
question: “What is the best way to address the requested need and
all the associated requirements?”

The Initiative Delivery process is tightly integrated with regular
project management activities (e.g. scoping, estimating, scheduling,
resourcing, monitoring, etc.) and follows a typical step-wise project
delivery lifecycle with several sequential phases and control gates,
e.g. scope, evaluate, plan, build, test and deploy[251]. However,
regardless of organization-specific phases and gates of the project
lifecycle, the Initiative Delivery process always consists of two
inherent consecutive steps: initiation and implementation (though
large IT initiatives may still require some iterative features). First, the
initiation step implies formulating the goals and objectives of the IT
initiative, generating potential implementation options, evaluating
their pros and cons, selecting the most appropriate option and then
getting the proposed high-level IT solution approved by all relevant
business stakeholders (in some circles, these activities are better
known as a feasibility study). Second, the implementation step
implies the actual technical implementation, testing and deployment
of the approved IT solution by competent IT specialists.

The initiation step, as the first stage of the Initiative Delivery
process, involves business executives and architects. During this
step, business leaders formulate concrete goals and essential
requirements for new IT solutions, while architects put forward
possible solution implementation options addressing these goals and
requirements. Outlines are the key EA artifacts enabling effective
communication between business executives and architects at the
initiation step. Specifically, Outlines provide the answers to the



following and similar essential questions about the proposed IT
solutions:

What do the proposed IT solutions look like conceptually?
How will the proposed IT solutions modify established
business processes?
What is the immediate and long-term business value of
the proposed IT solutions?
What is the overall business impact of the proposed IT
solutions?
What is the cost of the proposed IT solutions and when
can they be delivered?

By providing this and other critical information, Outlines help
business executives make informed approval decisions regarding
the proposed IT solutions and ensure that each solution brings
considerable strategic and tactical business value for a reasonable
price. Outlines allow business leaders either to select the most
desirable solution implementation options based on their trade-off
analysis, or to cancel IT initiatives at their early stages if no options
seem acceptable. Discussions between business executives and
architects at the initiation step often revolve around particular
business processes that should be modified with new IT solutions
(see Table 5.1). Since Outlines are decisions EA artifacts (see Table
2.1), the entire initiation step of the Initiative Delivery process can be
viewed as a collaborative development process of new Outlines
representing high-level planning decisions regarding specific IT
initiatives (see Figure 2.7).

Outlines are complementary to business cases for IT
initiatives[252]. While business cases are purely business-specific
documents providing only detailed financial justifications for new IT
initiatives, Outlines address both the business and IT aspects of the
initiatives briefly explaining how the respective IT solutions will be
implemented and where the benefits from these solutions will come
from. Outlines are usually elaborated in parallel with the
corresponding business cases for new IT initiatives and inform the
time and cost estimates included in these business cases. Outlines
and business cases are the key documents approved by senior
business leaders for all IT initiatives to start their actual realization.



After these two documents are endorsed and signed-off, the
implementation step begins.

The implementation step, as the second stage of the Initiative
Delivery process, involves architects, IT project teams and some
business representatives. During this step, architects, project teams
and business representatives collectively elaborate the business
requirements for the approved high-level IT solutions described in
Outlines, develop their detailed implementation plans and then the
project teams deliver these solutions according to the agreed plans.
Designs are the key EA artifacts enabling detailed planning and
effective collaboration between architects, project teams and
business representatives at the implementation step. In particular,
Designs describe all architecturally significant decisions related to
the implementation of new IT systems including the answers to the
following and similar essential questions:

What business requirements should be addressed?
What new software should be developed or installed?
Which data types and entities should be used?
What servers and hardware should be deployed?
How exactly should new IT systems interact with the
existing systems?

By providing this and other critical information, Designs help
architects, IT project teams and business representatives develop
optimal implementation plans for new IT systems satisfying both the
business and architectural requirements. Discussions between all
participating parties at the implementation step typically focus on
specific business requirements that should be fulfilled by new IT
systems (see Table 5.1). Since Designs are decisions EA artifacts,
the beginning of the implementation step can be viewed as a
collaborative development process of new Designs representing
detailed planning decisions regarding concrete IT systems.

Designs are complementary to project management plans for IT
projects[253]. While project management plans are purely
administrative documents providing only managerial considerations
for delivering new IT projects, Designs focus on their structural and
technical aspects and thoroughly describe various system
components, their relationship and internal details. Designs are



usually finalized in parallel with the corresponding project
management plans for new IT projects and inform delivery
schedules, resource demands, quality assurance strategies and
other sections of these plans. Designs and project management
plans are the key documents agreed upon by all participants of IT
projects before the commencement of any implementation work.
After these two documents are approved, the actual hardware
deployment, software installation and code writing begin.

During the subsequent and concluding phase of the
implementation step, the developed Designs are used by project
teams to deliver the approved IT solutions, while architects supervise
the project teams to ensure the adherence of the implemented
systems to their Designs. Finally, these systems are handed over to
IT operations and support teams for their continual maintenance. At
the same time, their business owners arrange all the remaining
organizational measures necessary for realizing their business
value, e.g. user trainings and process improvements enabled by the
new systems (see Figure 1.1). The ultimate result of each instance
of the Initiative Delivery process is a new working IT solution fully
integrated into the organizational fabric, addressing a particular
business need, satisfying specific business requirements and
bringing both long-term and short-term business value.
Technology Optimization
The Strategic Planning process, among other suggestions,
articulates specific IT-related business needs aligned with the
strategic demands of the business environment, while the Initiative
Delivery process turns these needs into tangible IT solutions
simultaneously addressing local business requirements and
contributing to the global business strategy. However, from a long-
term perspective, simply addressing strategic needs is not enough.
Constant delivery of new IT solutions, even if these solutions are
perfectly aligned with the business strategy, inevitably complicates
the IT landscape, gradually tangles the interconnections between
various systems, multiplies IT assets, proliferates supported
technologies, introduces legacy and redundancy. These adverse
side effects inflate the IT budget, reduce the strategic agility and
flexibility of IT, increase IT-related risks and eventually create



substantial problems for organizations in the long run[254]. The last
EA-related process intended to alleviate these negative effects is the
Technology Optimization process.

Technology Optimization is the EA-related process translating
the information on the current structure of the corporate IT landscape
into specific technical rationalization suggestions intended to
optimize the landscape[255]. Organizations often have only a single
instance of the Technology Optimization process covering their entire
IT landscapes. However, highly decentralized organizations with a
significant degree of local technical autonomy (e.g. companies with
the diversification or coordination operating model, see Figure 5.3)
may have several interrelated instances of the Technology
Optimization process encompassing separately the IT landscapes of
their major business units, e.g. lines of business, business functions
or divisions.

The Technology Optimization process intends to identify potential
inefficiencies, problems, risks and other technical bottlenecks in the
current IT landscape (e.g. duplicated, inadequate, misused or legacy
IT systems, aging infrastructure, excessive complexity, etc.) and
propose certain corrective actions to improve the overall quality and
fitness of the landscape. These actions often include streamlining
troublesome areas of the IT landscape, decommissioning or
replacing inappropriate IT assets and consolidating redundant
technologies. Technology Optimization also aims to reduce the
volume of a so-called “architecture debt”, as discussed later in
Chapter 18 (Instruments for Enterprise Architecture). Essentially, the
main goal of the Technology Optimization process is to untangle,
simplify and rationalize the entire organizational IT landscape and
technology portfolio. From this perspective, the overall meaning of
this process can be best summarized as structure-to-rationalization.

Unlike Strategic Planning and Initiative Delivery, Technology
Optimization is an “internal” IT-specific housekeeping process, which
is relatively independent and may be not integrated with any other
regular organizational processes or activities. The Technology
Optimization process is carried out mostly by architects inside the IT
department with some involvement of other IT experts and leaders,
including the CIO. Technology Optimization focuses on the current



situation with a discreet future outlook and is generally driven by the
following question: “What is wrong with the current IT landscape and
what should we do to improve it?” Standards and Landscapes help
architects conduct a “health check” of the current IT landscape,
assess its overall adequacy for the business, analyze its strategic
capabilities and constraints, control its complexity, relevancy and
diversity. On the one hand, Standards provide information about the
current technology stack, implementation approaches and best
practices including the answers to the following and similar
questions:

What technologies and vendor products are used?
What approaches and best practices are adopted?
Which technologies and products are redundant or fulfill
similar purposes?
Which technologies, products or approaches cause
problems?
Do the current technologies and approaches meet the
general business needs?

On the other hand, Landscapes provide information on the
existing IT assets, their status and interrelationship including the
answers to the following and similar questions:

What IT assets are maintained by an organization?
Which IT assets are not actively used or provide
duplicated functionality?
Which IT assets are no longer supported by their vendors?
Which IT assets may cause problems in the future?
Are the existing IT assets adequate for the organizational
business needs?

Similarly to Strategic Planning, the Technology Optimization
process is continuous and largely unstructured in nature. It requires
little or no involvement of senior business stakeholders, but consists
of periodical visits of architects to business and technical owners of
various IT assets to understand their status and problems, as well as
numerous meetings and informal discussions between architects, IT
executives and subject-matter experts regarding the necessary
landscape enhancements. As part of this process, architects review,
analyze and update Standards and Landscapes. Specifically, in



Standards architects mark some technologies, approaches and
practices as desirable, current or strategic, whereas others are
tagged as undesirable, deprecated or retiring. Architects can also
introduce new promising Standards or remove some old and
irrelevant ones. In Landscapes architects mark some IT assets as
“healthy”, reusable or strategic, while others are flagged as
“unhealthy”, non-reusable or to-be-decommissioned. Architects can
also develop more detailed improvement plans for Landscapes. The
Technology Optimization process often implies periodical formal
approvals of updated Standards and Landscapes by the CIO or
other IT executives, often on a yearly basis. Since most Standards
are decisions EA artifacts and most Landscapes are facts EA
artifacts (see Table 2.1), the entire Technology Optimization process
can be viewed as a mix of diverse processes, including both
documenting the current state of the IT landscape by individual
architects and making collective decisions on the desired future of
the landscape (see Figure 2.7).

The ultimate result of Technology Optimization is a set of
technical rationalization suggestions reflected in Standards and
Landscapes and helping achieve a more adequate, consolidated and
lean IT landscape. These suggestions can be either implemented
later opportunistically as part of regular business-oriented IT
initiatives or, in some cases, delivered separately as special
architectural initiatives.



Relationship Between Different EA-Related
Processes
The three key EA-related processes driving successful EA practices
are Strategic Planning, Initiative Delivery and Technology
Optimization. As discussed above, Strategic Planning produces
high-level rules and directions for business and IT helping articulate
specific IT-related business needs, Initiative Delivery implements IT
solutions addressing specific business needs, while Technology
Optimization produces technical rationalization suggestions to
optimize the entire IT landscape. The essential properties of the
Strategic Planning, Initiative Delivery and Technology Optimization
processes are summarized in Table 6.1.

  
Process Strategic Planning Initiative

Delivery
Technology
Optimization

Instances Single, or several in
highly decentralized
organizations

Multiple, i.e. one
instance for each
active IT initiative

Single, or several
in highly
decentralized
organizations

Goal Articulate the desired
future course of action for
business and IT

Deliver optimal IT
solutions for
specific needs

Improve the
overall quality of
the corporate IT
landscape

Meaning Strategy-to-portfolio Need-to-solution Structure-to-
rationalization

Question How is the business
environment changing
and what should we do to
react to these changes?

What is the best
way to address the
requested need and
all the associated
requirements?

What is wrong
with the current IT
landscape and
what should we
do to improve it?

Focus Long-term and mid-term
future

Short-term and
immediate future

Current situation
with some future
outlook

Nature Continuous and largely
unstructured

Sequential with two
main steps:
initiation and
implementation

Continuous and
largely
unstructured



Integration Integrated with regular
strategic management
activities

Integrated with
regular project
management
activities

Not integrated
with any regular
processes or
activities

Actors Business leaders and
architects

Initiation step:
Business leaders
and architects
Implementation
step: Architects and
project teams

Architects alone

EA
artifacts

Considerations and
Visions

Initiation step:
Outlines
Implementation
step: Designs

Standards and
Landscapes

Inputs Fundamental factors of
the external business
environment

Specific business,
and sometimes
technical, needs

Current structure
of the
organizational IT
landscape

Activities Informal discussions,
meetings, presentations
and workshops, as well
as periodical formal
approvals and sign-offs

Initiation step:
Discussion of
possible
implementation
options
Implementation
step: Actual
technical
implementation

Numerous
informal
discussions and
periodical formal
approvals

Discussion
points

Operating model,
business capabilities and
specific business needs

Initiation step:
Business processes
Implementation
step: Business
requirements

Little or no
discussion
between business
and IT

Outputs High-level strategic plans
for business and IT
reflected in
Considerations and
Visions

New working IT
solutions

Technical
rationalization
suggestions
reflected in
Standards and
Landscapes

Table 6.1. Strategic Planning, Initiative Delivery and Technology
Optimization processes



All the three key EA-related processes described in Table 6.1 are
carried out largely independently from each other and pursue
different goals in the context of an EA practice. However, these
processes are synergistic and imply an intensive information
exchange between each other. Even though each of these EA-
related processes alone can arguably deliver only some limited
benefits to an organization, a combination of these processes
working together allows developing and maintaining the optimal
structure of the corporate IT landscape closely aligned with the
strategic and tactical demands of the business environment.
Specifically, successful EA practices require effective bidirectional
information flows between all the corresponding pairs of these EA-
related processes: Strategic Planning and Initiative Delivery, Initiative
Delivery and Technology Optimization, and Technology Optimization
and Strategic Planning.
Strategic Planning and Initiative Delivery
The Strategic Planning process alone neither delivers any IT
solutions nor even describes exactly what needs to be delivered, but
only provides some high-level rules and strategic directions for
business and IT reflected in Considerations and Visions agreed by
both business and IT representatives. Initiative Delivery is the “next”
downstream EA-related process that turns these abstract plans into
tangible IT solutions implemented in an optimal way. Essentially,
Initiative Delivery closes the gap between Strategic Planning and the
actual practical implementation of working IT solutions.

Considerations and Visions resulting from Strategic Planning
provide the appropriate basis for launching new IT initiatives, i.e. for
starting new instances of the Initiative Delivery process. Namely,
Visions provide long-term guidance for future IT investments
suggesting what types of IT initiatives should be implemented, while
Considerations offer conceptual rules suggesting how these
initiatives should be implemented. In other words, Visions represent
planned business needs for certain IT solutions and Considerations
provide the initial requirements for them. For example, Visions may
suggest that a certain business capability should be uplifted in the
future (see Figure 4.4), while Considerations may indicate that all
business operations should be resilient and failsafe (see Figure 4.2).



These suggestions form a planned business need to deliver a highly
available and reliable IT solution enhancing the requested business
capability. As a result of this planned business need, a new IT
initiative is launched to explore the need, discuss potential
implementation options and deliver the best possible IT solution
addressing the business need. In other words, the planned business
needs and requirements outlined in Visions and Considerations are
elaborated into specific IT initiatives implementing these needs
according to these requirements.

Since Considerations and Visions are agreed with business
executives and implicitly reflect the strategic demands of the external
business environment, all IT initiatives emerging from Visions and
consistent with Considerations automatically become aligned with
the long-term business goals. Ideally, all IT initiatives should be
launched from Visions and aligned with Considerations to deliver
strategic competitive advantages. However, the real world is very
dynamic and often forces an organization to react promptly to
unexpected urgent needs due to unpredictable business demands,
lucrative short-term opportunities, unanticipated regulatory changes
and many other reasons. For this reason, in the real world new IT
initiatives are launched either from the planned business needs
provided by Visions, or from the urgent business needs incoming
directly from the external business environment. IT investment
portfolios in real companies typically represent mixes of both
planned and urgent IT initiatives, as discussed later in Chapter 7 (IT
Initiatives and Enterprise Architecture)[256].

However, not all planned business needs initially identified in
Visions can always be implemented with reasonable means. For
instance, a more thorough Outlines-based discussion of possible IT
solutions for a specific business need as part of the Initiative Delivery
process may conclude that all the available implementation options
are too expensive, too risky, require too much time or undesirable for
some other reasons. For business executives, it may mean that
there are no easy ways to implement the approved business strategy
as initially planned, strategic plans might need to be reviewed and
corrected. Canceled IT initiatives essentially trigger back the
Strategic Planning process and may force business leaders and



architects to adjust the previously agreed Considerations and
Visions to new realities.

The main result of the synergy between the Strategic Planning
and Initiative Delivery processes is the strategic effectiveness of
delivered IT initiatives. All IT solutions initiated from Visions not only
address short-term business requirements and bring immediate
business value, but also make a substantial contribution to the long-
term business goals. These solutions incrementally build the
organizational IT landscape closely aligned with both the strategic
and tactical business needs.
Initiative Delivery and Technology Optimization
Most IT initiatives in real companies are not “greenfield” efforts
implemented from scratch for specific business needs. Instead, new
IT initiatives are typically constrained by the current IT environment,
its features and peculiarities. They have to take into account the
existing IT landscape and incrementally modify it to deliver the
requested business functionality. Consequently, the Initiative Delivery
process does not merely implement new IT solutions for particular
business needs in a vacuum, but rather introduces certain long-
lasting changes to the entire organizational IT landscape.

At the same time, the uncontrolled complexity of the IT landscape
increases maintenance costs, reduces agility and creates additional
risks to the business of an organization. To restrain the complexity of
the IT environment, the Technology Optimization process produces
specific technical rationalization suggestions intended to streamline
and optimize the existing IT landscape. However, these
rationalization suggestions do not get implemented automatically, but
have to be delivered via specific IT initiatives.

Due to this duality of their purposes, many IT initiatives
essentially pursue two different “orthogonal” goals simultaneously
and intend both to address specific business needs and to make
some technical improvements in the current IT landscape. Effective
information exchange between the Initiative Delivery and Technology
Optimization processes helps organizations successfully combine
these goals. In successful EA practices, regular business-oriented IT
initiatives often fulfill the required business needs and maintain,
cleanup or even improve the IT landscape along the way as well.



The simultaneous accomplishment of these two goals is achieved
by incorporating relevant technical rationalization suggestions
resulting from the Technology Optimization process into the designs
of regular IT initiatives addressing specific business needs. For
instance, at the early initiation step of the Initiative Delivery process,
architects propose possible solution implementation options taking
into account the rationalization suggestions regarding the
appropriate utilization of the available IT assets and technologies
provided by Landscapes and Standards. As a result, Outlines of new
IT solutions discussed with business executives implicitly reflect
certain technical considerations of architects intended to optimize the
IT landscape. At the later implementation step of the Initiative
Delivery process, architects also ensure that the final system
implementation plans reflected in Designs incorporate pertinent
technical suggestions provided by Landscapes and Standards.
Specifically, Designs of new IT systems should seamlessly fit into the
existing IT environment and be consistent with the recommended
implementation approaches and established best practices.
Moreover, in some cases Designs may also include some additional
actions or extra work intended to improve the IT landscape.

Various technical rationalization suggestions provided by the
Technology Optimization process to the Initiative Delivery process
can be very diverse. For example, they may include, among many
others, the following recommendations:

Reuse specific IT assets, products or technologies
Follow certain implementation approaches or practices
Integrate with particular existing IT systems
Substitute the functionality of specific legacy IT systems
Migrate, transform or enrich the data from some legacy
databases
Decommission specific IT assets replaced by the new IT
solution
Create a reusable IT asset for future IT initiatives
Pioneer the introduction of new technologies or products
Try a new proof-of-concept approach or practice

Incorporating various technical rationalization suggestions into
the designs of regular business-oriented IT initiatives allows these



initiatives to fit harmoniously into the existing IT environment,
sometimes even improving it, and still deliver the requested business
functionality with minimal overhead expenses. In order to ensure that
relevant technical suggestions are taken into account in new IT
solutions, their Outlines and Designs are typically peer-reviewed by
other architects responsible for Technology Optimization. In some
cases, when specific technical rationalization suggestions of critical
importance cannot be implemented as part of regular IT initiatives,
separate architectural initiatives of a purely technical nature can be
launched to implement these suggestions, as discussed later in
Chapter 7 (IT Initiatives and Enterprise Architecture).

However, the Initiative Delivery process also feeds back to the
Technology Optimization process. For instance, Landscapes
describing the current state of the IT environment are incrementally
updated at the completion stages of all IT initiatives to reflect the
recent changes in the IT landscape. Likewise, Standards are often
updated after the successful delivery of innovative IT initiatives
pioneering the use of new technologies or approaches that proved
particularly effective. Existing Standards can also be updated to
document some new best practices learned from the implementation
of specific IT initiatives.

The main result of the synergy between the Initiative Delivery and
Technology Optimization processes is the technical optimality of
delivered IT solutions. All IT solutions incorporating relevant
technical rationalization suggestions not only satisfy specific planned
or urgent business needs using proven technologies, approaches
and best practices, but also maintain or even improve the overall
quality of the organizational IT landscape. These solutions
incrementally build a simplified, consistent and up-to-date IT
landscape.
Technology Optimization and Strategic Planning
The Technology Optimization process aims to rationalize the IT
landscape, improve its overall quality and increase its general
relevancy to the business needs. As part of Technology
Optimization, architects make numerous technical decisions
regarding the future evolution of the IT landscape. In particular,
architects often decide what technologies should be introduced,



used or retired, as well as which IT assets should be considered
strategic, current or legacy.

To be able to assess the status of the corporate IT landscape and
make informed decisions about the desired evolution of the
organizational portfolio of IT assets and technologies, architects
should be aware of the desired strategic direction of an organization
from the business perspective. This general strategic direction is
provided by the Strategic Planning process and reflected in
Considerations and Visions. Considerations describe how business
executives want their organization to work, while Visions explain
what business leaders want from IT in the future. This information
serves as the basis for the Technology Optimization process and
helps architects make sound technical decisions congruous with the
anticipated future business plans. Essentially, Considerations and
Visions guide the evolution of Standards and Landscapes in the right
strategic directions.

However, the Technology Optimization process also influences
Strategic Planning. Even though IT can facilitate the execution of a
business strategy, typically not all strategic directions can be
effectively supported with the currently available portfolio of IT assets
and technologies. In other words, the existing IT landscape may
enable or disable specific strategic business directions. For example,
the IT landscape closely aligned with a certain operating model (see
Figure 5.3) may boost the business strategies that leverage core IT
capabilities of the adopted operating model, but essentially disable
all the strategies inconsistent with the fundamental assumptions of
this operating model. Consequently, reasonable business strategies
cannot be based only on wishful idealistic desires of business
executives, but rather should take into account the actual capabilities
and constraints of their IT platforms. The information regarding
strategic IT capabilities and constraints provided by the Technology
Optimization process helps architects better understand what IT can
or cannot deliver to the business. Informed by Standards and
Landscapes, architects are unlikely to approve unfeasible or
unrealistic Considerations and Visions. Thereby, the Technology
Optimization process supports Strategic Planning and facilitates the
formation of sober and realistic business strategies.



The main result of the synergy between the Technology
Optimization and Strategic Planning processes is the effective
mutual interrelationship between strategic business directions and
strategic IT capabilities. All strategic business decisions not only
guide the evolution of the organizational portfolio of IT assets and
technologies, but are also informed and influenced by the current IT
portfolio. Effective decision-making enabled by the linkage between
Strategic Planning and Technology Optimization helps build a
relevant IT landscape corresponding to the long-term business
goals.



A High-Level Process View of Enterprise
Architecture Practice
Basically, an entire organizational EA practice consists of three main
EA-related processes described above: Strategic Planning, Initiative
Delivery and Technology Optimization. These processes are
interrelated with each other and exchange specific information
enabling their synergy. These processes also interact with the
external business environment and with the organizational IT
landscape, thereby establishing a desired dynamic connection
between the external and internal environments. The three main EA-
related processes with their essential actors, underpinning EA
artifacts and mutual interrelationships are shown in Figure 6.1.





Figure 6.1. The relationship between the three EA-related
processes

Figure 6.1 represents a high-level process view of an EA
practice. This view shows the main EA-related processes and
describes who performs these processes, what EA artifacts are
essential to these processes and what information they exchange
with each other. On the one hand, this process view explains exactly
how an EA practice connects relevant actors involved in strategic
decision-making and implementation of IT systems (see Figure 1.3).
On the other hand, this process view shows the general end-to-end
information flow of an EA practice and explains exactly how an EA
practice translates fundamental factors and urgent needs of the
external business environment into an effective corporate IT
landscape. As noted earlier and now further clarified in Figure 6.1, a
successful EA practice always implies complex, comprehensive and
pervasive organizational changes including various people, process
and technology-related aspects.

Importantly, even though architects are the key actors and
facilitators of an EA practice and all its processes, significant
involvement of other pertinent stakeholders in the corresponding EA-
related processes, as shown in Figure 6.1, is absolutely essential for
the success of an EA practice. While the Technology Optimization
process can be carried out largely by architects alone inside the IT
department, the Strategic Planning and Initiative Delivery processes
cannot be carried out solely by architects and require conscious
participation of relevant stakeholders[257]. For example, if senior
business executives do not participate adequately in the Strategic
Planning process, then architects alone have to make critical
strategic business decisions on behalf of the whole organization.
These decisions will never be treated seriously and acted upon by
business leaders, while the planning efforts invested in developing
Considerations and Visions will be wasted. If business executives do
not participate adequately at the initiation step of the Initiative
Delivery process, then architects alone have to make critical
business decisions regarding the necessity and value of specific IT
initiatives and their preferable implementation options. These



decisions will never be sponsored and funded by business leaders,
while the proposed IT initiatives described in Outlines will never
proceed further to the implementation step. Lastly, if IT project teams
do not participate adequately at the implementation step of the
Initiative Delivery process, then architects alone have to make
project-level implementation-specific decisions on behalf of all
project participants. These decisions will never be respected and
committed to by project teams, while the proposed implementation
plans described in Designs, even perfect ones, will be simply
ignored.

Generally, insufficient involvement of relevant stakeholders in the
corresponding EA-related processes leads to the “ivory tower”
syndrome, when EA artifacts created by architects are inexplicable,
irrelevant and useless to their potential stakeholders. Since the
majority of EA artifacts, except for most Landscapes and some
Standards, are decisions EA artifacts (see Table 2.1), active
participation of their stakeholders is essential to their development
(see Figure 2.7). For this reason, any EA artifacts created in “ivory
towers” without substantial involvement of their real stakeholders are
typically ignored and shelved. They neither facilitate decision-making
nor improve business and IT alignment, while the efforts invested in
these artifacts are merely wasted. In this case, the development of
EA artifacts essentially becomes an end unto itself, i.e. architecture
is produced for the sake of architecture[258].



Chapter Summary
This chapter described in detail three key processes constituting an
EA practice, explained the relationships between these processes
and provided a high-level view of an EA practice from the process
perspective. The core message of this chapter can be summarized
in the following essential points:

An EA practice consists of three distinct processes with
different goals, participants and outcomes and revolving
around different types of EA artifacts: Strategic Planning,
Initiative Delivery and Technology Optimization
The Strategic Planning process revolves around
Considerations and Visions, the Initiative Delivery process
revolves around Outlines and Designs, while the
Technology Optimization process revolves around
Standards and Landscapes
Strategic Planning is the EA-related process translating
relevant fundamental factors of the external business
environment into more specific Considerations and Visions
providing the general rules and directions for business and
IT
Initiative Delivery is the EA-related process translating
specific business needs, and less often specific technical
needs, into tangible IT solutions implementing these
needs in an optimal manner
Technology Optimization is the EA-related process
translating the information on the current structure of the
organizational IT landscape into specific technical
rationalization suggestions intended to optimize the
landscape
Although the three key EA-related processes are carried
out largely independently from each other and pursue
different goals in the context of an EA practice, these
processes are synergistic and imply intensive information
exchange between each other
Even though architects are the primary actors of an EA
practice, active participation of other parties in the relevant



EA-related processes is absolutely critical for success





Chapter 7: IT Initiatives and Enterprise
Architecture

The previous chapter addressed the process aspect of an EA practice
and discussed in great detail three main EA-related processes. This
chapter focuses specifically on the role of separate IT initiatives in the
context of an EA practice and their flow through the key EA-related
processes. In particular, this chapter begins with defining the notion of
IT initiative, explaining the difference between IT initiatives and
business initiatives, discussing the role of IT initiatives in an EA
practice and clarifying their relationship to EA artifacts, discussion
points and EA-related processes. Next, this chapter describes five
different types of IT initiatives with distinct meanings, origins and
purposes in the context of an EA practice, as well as their type-
specific flows through the corresponding EA-related processes.
Finally, this chapter discusses the IT investment portfolio management
and budgeting processes, their place in an EA practice and
relationship to IT initiatives and other EA-related processes.



The Notion of IT Initiative
An IT initiative is the key unit of work in the context of an EA practice.
All IT-related plans of an organization can be materialized only
through executing concrete IT initiatives. Successful implementation of
any IT initiative results in a deployed IT solution, or other desirable
modifications of the IT landscape, and the ensuing business
improvements enabled by these changes in IT. Each IT initiative is
characterized by a number of properties including, but not limited to,
the following attributes:

Specific organizational need or problem that the IT initiative
intends to address
Goals, objectives and success criteria of the IT initiative
Specified scope delineating the magnitude of expected
changes
Essential requirements that the IT initiative needs to meet
Business case describing the financial details regarding the
IT initiative, including the requisite initial investments and
the anticipated future returns
Executive sponsors interested in the realization of the IT
initiative and providing the necessary funding
Separate budget allocated to finance the implementation of
the IT initiative
Dedicated manager responsible for coordinating all the
associated activities

Small IT initiatives may be equivalent to single IT projects, while
larger initiatives may represent full-fledged transformation programs
consisting of multiple related projects. However, even multi-project IT
initiatives usually have a common underlying idea, unifying purpose
and business case grouping all their sub-projects into a single
articulate organizational effort (though business cases for multi-project
initiatives are often staged accordingly). For example, the IT initiative
to consolidate various legacy CRM systems used in different
geographical divisions into a shared corporate CRM platform may
require executing several individual IT projects that together form a
coherent change program: upgrading network infrastructure to provide
the necessary bandwidth capacity between the divisions, migrating all
customer information from local data stores to a global database and



then replacing old CRM applications in each division with the new
system.

IT initiatives are multifaceted notions having different meanings
and implications for members of different stakeholder groups. From an
architectural point of view, IT initiatives represent mainly modifications
of the landscape structure that should be planned and optimized.
From a technical perspective, IT initiatives represent certain IT
solutions or systems that should be implemented and deployed. From
an end-user standpoint, IT initiatives represent prospective
enhancements in particular business processes. From a managerial
perspective, IT initiatives represent organizational change projects or
programs that should be coordinated and managed. From the financial
side, IT initiatives represent ordinary monetary investments that
should be evaluated, justified and funded. From a business
development perspective, IT initiatives represent concrete business
needs that should be addressed. For this reason, most IT initiatives
directly correspond to specific business needs as discussion points
between business and IT stakeholders (see Table 5.1).



IT Initiatives or Business Initiatives?
As discussed earlier, modern companies represent intricate social-
technical systems of business and IT (see Figure 1.2) and all changes
in their people, process and technology aspects must be coordinated
to bring value (see Figure 1.1). Hence, every change initiative actually
represents a complex effort potentially impacting all the three aspects
of organizations. The changes in the people and process aspects of
organizations resulting from the implementation of initiatives can be
interpreted as their business component, whereas the ensuing
changes in the technology aspect can be viewed as their IT
component. From this perspective, change initiatives can have
business components, IT components or both of these components.
All initiatives with a business component can be regarded as business
initiatives, while all initiatives with an IT component as IT initiatives.

Initiatives having only a business component represent certain
improvements in the business of an organization that do not require
any changes in its IT landscape. Such initiatives address specific
business needs and may imply, for example, streamlining business
processes based on the existing information systems, training
personnel or enhancing its motivation schemes. These and similar
changes are unrelated to IT, irrelevant to an EA practice, do not
require any involvement of architects and, thus, are out of the scope of
this book.

Initiatives having only an IT component represent certain
improvements in the organizational IT landscape that do not directly
affect any business activities. Such initiatives address concrete
technical needs and may imply, for example, upgrading aging IT
infrastructure, replacing network equipment or adding more hardware
capacity that might be required to meet potential future business
needs, though without offering any new functionality. These and
similar changes are IT-specific, require architectural involvement and
fall in the domain of an EA practice.

Lastly, initiatives having both business and IT components
represent complex organizational improvements that modify its
business operations as well as the IT landscape. Such initiatives also
address specific business needs and often imply introducing new
information systems to automate some business processes, provide



additional information to decision-makers or establish innovative
channels of communication with customers. These and similar
initiatives arguably represent the bulk of all organizational change
efforts today as well as the primary focus of an EA practice and this
book. The three types of change initiatives described above and their
properties are summarized in Figure 7.1.

Figure 7.1. Change initiatives with business and IT components

As illustrated in Figure 7.1, an EA practice in general and this book
in particular are concerned only with IT initiatives, i.e. organizational
change initiatives with a substantial IT component. However, these
initiatives can encompass a business component as well. In other
words, IT initiatives in this book must be understood not as change
initiatives including only an IT component, but as all change initiatives
with an IT component.

On the one hand, change initiatives with both business and IT
components are central to an EA practice. Their typical purpose is to
address some business demands with IT, e.g. to enable consolidated
financial reporting, enhance the accuracy of credit risk analysis or
introduce voice authentication for customers. These initiatives
represent the very essence of the problem of business and IT



alignment that the use of enterprise architecture is intended to
address (see Figure 1.5). Therefore, the vast majority of change
initiatives discussed in the context of an EA practice belong
specifically to this category and, unless explicitly stated otherwise, IT
initiatives in this book refer accordingly to change initiatives with both
business and IT components. Depending on the emphasis and
audience, these initiatives can be equivalently discussed either as IT
initiatives with a business component, or as business initiatives with
an IT component.

On the other hand, change initiatives with only an IT component
are peripheral to an EA practice, but still reflect important
organizational efforts that cannot be neglected from the perspective of
enterprise architecture. Their typical purpose is to address some
purely technical demands, e.g. to migrate the existing information
systems to a new data center or apply the latest security patches.
These initiatives normally represent only a relatively small fraction of
all IT initiatives executed in organizations and require somewhat
special treatment in an EA practice (these initiatives are discussed in
detail later in this chapter as architectural initiatives and are used
under this title further in this book).



The Role of IT Initiatives in Enterprise Architecture
Practice
Basically, the general meaning of an EA practice can be roughly
reduced to addressing two different questions related to IT initiatives.
First, an EA practice is intended to understand what IT initiatives
should be implemented in the future. This question implies shaping
the most optimal portfolio of desired IT initiatives to bring the
maximum business value to an organization. Second, an EA practice
is intended to understand exactly how these initiatives should be
implemented. This question implies finding the most optimal ways to
deliver each of these initiatives from a technical point of view[259].

From this perspective, IT initiatives can be considered as the
“middle link” of an EA practice connecting high-level abstract plans
with their low-level practical implementation. For instance, specific
business needs, as the key discussion points corresponding to
separate IT initiatives, represent “average” discussion points in terms
of their scope, horizon and level of detail (see Figure 5.6). All
discussion points more abstract than specific business needs (e.g. an
operating model and business capabilities) can be regarded as
organization-wide discussion points, while all discussion points more
detailed than specific business needs (e.g. business processes and
business requirements) can be viewed as initiative-specific discussion
points (see Table 5.1). Essentially, discussing an operating model and
business capabilities, among other possible high-level discussion
points, helps business executives and architects decide what IT
initiatives are desirable for an organization, while discussing business
processes and business requirements, among other possible low-level
discussion points, helps architects and business stakeholders decide
exactly how these initiatives should be implemented (see Figure 5.5).

The pivotal role of IT initiatives in an EA practice described above
allows clarifying the process view of an EA practice discussed earlier
(see Figure 6.1). First, the Strategic Planning process can generally
be considered as a joint effort of business executives and architects to
shape the organization-wide portfolio of desired IT initiatives. As part
of this process, among other planning decisions, they may select the
target operating model, determine required business capabilities and



eventually formulate, prioritize and schedule specific business needs
to be addressed with respective IT initiatives in the foreseeable future.
All these planning decisions are reflected in the corresponding
Considerations and Visions. Second, the Initiative Delivery process
can generally be regarded as a collective effort of architects, business
stakeholders and IT project teams to find the most optimal
implementation options and then deliver the IT initiatives addressing
the business needs formulated as a result of Strategic Planning. As
part of this process, among other planning decisions, they may identify
the required changes in business processes, stipulate specific
business requirements for new IT solutions and then implement these
solutions. All the planning decisions made for specific IT initiatives are
reflected in their Outlines and Designs. Third, the Technology
Optimization process can generally be viewed as an effort of
architects to inform the decision-making around all IT initiatives. As
part of this process, they analyze the organizational IT landscape and
identify its potential influence on future IT initiatives. All significant
facts on the current IT landscape and some plans regarding its future
evolution are reflected in the corresponding Standards and
Landscapes. Since the Technology Optimization process is carried out
largely by architects alone and requires little or no involvement of
business stakeholders, this process typically does not imply any
specific discussion points between business and IT. The relationship
between EA-related processes, IT initiatives and discussion points
described above is shown in Figure 7.2.



Figure 7.2. The relationship between EA-related processes, IT
initiatives and discussion points

The transition from the general list of candidate IT initiatives to the
detailed elaboration of separate initiatives essentially delineates the
border between the Strategic Planning and Initiative Delivery
processes in an EA practice. While Strategic Planning suggests what
IT initiatives are desirable, Initiative Delivery elaborates and delivers
each of them.



Different Types of IT Initiatives
From the perspective of an EA practice, all IT initiatives are delivered
generally in the same way through the sequential Initiative Delivery
process that implies two natural steps: initiation and implementation
(see Table 6.1 and Figure 6.1). Nevertheless, different IT initiatives
may have different origins and motivations. Although ideally all IT
initiatives should originate only from the Strategic Planning process, in
real organizations, for many practical reasons, this process cannot be
viewed as the single possible source of new IT initiatives. Moreover,
even IT initiatives originating directly from the Strategic Planning
process may have different underlying motives. Concretely, five
general types of IT initiatives can be articulated from the perspective
of their origin and motivation: fundamental initiatives, strategic
initiatives, local initiatives, urgent initiatives and architectural
initiatives. These initiatives are handled somewhat differently as part
of an EA practice.
Fundamental Initiatives
Fundamental initiatives are change initiatives with both business
and IT components (see Figure 7.1) originating from the Strategic
Planning process with an intention to address specific fundamental or
“permanent” business needs. Fundamental initiatives are strategy-
agnostic in nature. They do not address any business needs dictated
by the current strategy, but rather focus on some more profound
business needs that can be considered important for an organization
regardless of any business strategy. These needs are identified in a
top-down manner by global business leaders (e.g. C-level executives)
and architects, often based on the requirements of the adopted
operating model (see Figure 5.3). For example, if the target operating
model implies standardized business processes for managing
suppliers in all business units, then a new IT initiative may be
proposed directly by global business executives to automate some of
these processes (e.g. registration of new suppliers) in a standard way
across all business units, even though the approved business strategy
for the next three years may not require significant improvements in
supplier management processes. Similarly, if some basic product
management or accounting processes in an organization are



performed manually, then it might be beneficial in the long run to have
all these processes digitized regardless of the current business
strategy.

Every organization arguably has a definite set of “permanent”
business capabilities (e.g. customer relationship management or
supply chain management), which should be well-automated with IT to
operate the business in an efficient way and eventually bolster the
execution of any business strategies. These strategy-neutral business
capabilities provide the primary targets for fundamental initiatives and
corresponding IT investments. Put it simply, fundamental initiatives
implement something that will always be necessary and useful for the
business. Essentially, they help organizations abstract from ever-
changing business strategies and start growing permanent IT-enabled
capabilities instead. The periodical execution of fundamental initiatives
allows building truly reusable digitized platforms supporting all further
business strategies[260]. However, while implementing fundamental
initiatives, business executives and architects should ensure that
these initiatives also have positive business cases and bring some
strategic and tactical business value.
Strategic Initiatives
Strategic initiatives are change initiatives with business and IT
components originating from the Strategic Planning process with an
intention to address specific strategic business needs. These
initiatives are closely related to the current business strategy and
address the key business needs required to execute it. In other words,
they stem directly from the business strategy as part of its execution.
Strategic business needs are identified in a top-down manner by
global business executives and architects, often based on the
required business capabilities. For example, if the current business
strategy requires uplifting the customer relationship management
capability, then a new IT initiative may be proposed directly by global
business leaders to streamline some processes related to this
capability (e.g. issuing customer invoices) and thereby immediately
contribute to the strategy execution.

Basically, strategic initiatives can be regarded as key “workhorses”
of the strategy execution helping organizations implement their
business strategies. However, while implementing strategic initiatives,



business executives and architects should ensure that these initiatives
will not become burdensome legacies for the potential next business
strategies after the current strategy fades away. For this purpose,
strategic initiatives can be aligned with some more stable planning
considerations, e.g. to the target operating model (see Figure 5.3).
Furthermore, if the business strategy is subject to constant or radical
change, then business executives and architects may consider
retreating from strategic to fundamental initiatives for securing the
long-term business value of their IT investments.
Local Initiatives
Local initiatives are change initiatives with business and IT
components originating from the Strategic Planning process with an
intention to address specific local business needs. These initiatives
may be unrelated to the organization-wide business strategy, but
focus on the critical tactical needs of individual business units[261].
Unlike fundamental and strategic initiatives, they are proposed in a
bottom-up manner by local business executives responsible for
managing particular business units (e.g. heads of these business
units) based on the perceived importance of the respective tactical
needs for their business units. After being proposed, local initiatives
are discussed with global business executives and architects, who
decide whether these initiatives should be implemented based on their
perceived importance for the business of the whole organization and
their overall organizational fitness.

Often, proposed local initiatives are registered as formal business
proposals (can also be called project proposals, initiative proposals
or investment proposals) via special proposal forms capturing the
general idea, intent and justification behind these initiatives. These
forms are filled by local business leaders and submitted for senior
executive consideration. All the business proposals incoming from
different business units are collected in the common pool of proposed
IT initiatives and then the most valuable of them are picked out by
global business leaders to be elaborated further and considered for
implementation. For example, if the head of the direct marketing
department needs an IT solution to enable email marketing campaigns
and submits the corresponding business proposal, then global
business executives and architects should estimate to what extent this



local initiative contributes to the current business strategy and to the
organization in general (e.g. how it improves strategic business
capabilities and aligns with the adopted operating model) and then
decide whether this initiative should be delivered. Approved local
initiatives are prioritized and scheduled for implementation along with
other fundamental and strategic initiatives as part of the Strategic
Planning process.
Urgent Initiatives
Urgent initiatives are change initiatives with business and IT
components implemented with an intention to address specific urgent
business needs. These urgent business needs may emerge due to a
multitude of various reasons including the previously overlooked
critical problems, new operational demands, recent changes in
relevant government regulations or unexpected tactical moves of
competitors[262]. All these business needs are unanticipated and
unpredictable in nature. Consequently, corresponding urgent initiatives
are fundamentally unplanned IT initiatives.

Unlike fundamental, strategic and local initiatives originating from
the Strategic Planning process, these initiatives essentially originate
directly from the external business environment. Urgent business
needs may be identified in a bottom-up manner by any business
leaders in an organization and, if deemed vital, corresponding IT
initiatives may be immediately kicked off to address these needs.
However, if these needs are not particularly critical or can be
postponed, then they should be handled as typical planned local
initiatives through the regular Strategic Planning process, i.e.
discussed with global business executives, prioritized and scheduled
for implementation at some moment in the future.

Since urgent initiatives are usually dictated by certain compelling
business needs that cannot be ignored, their implementation is often
regarded as non-optional and mandatory. For this reason, the best
that business executives and architects can do is to try to align urgent
initiatives to the general strategic direction of an organization as much
as possible and ensure that these initiatives do not undermine overall
technical and business consistency.

Ideally, organizations should avoid urgent initiatives altogether and
“sift” all identified business needs through the disciplined Strategic



Planning process for their formal alignment, prioritization and
scheduling. However, in real companies urgent initiatives are far from
uncommon and often constitute a substantial portion of all
implemented IT initiatives. Depending on various factors, including the
industry-specific nature of competition, general volatility of the
business environment and maturity of an EA practice, the overall ratio
of urgent initiatives among all IT initiatives can vary significantly
across organizations[263].
Architectural Initiatives
Architectural initiatives are change initiatives implemented with an
intention to improve the overall quality of the organizational IT
landscape. Unlike the four other types of IT initiatives discussed
above, these initiatives do not address directly any specific business
needs and do not provide any new business functionality, but instead
deliver some highly desirable technical enhancements[264]. In other
words, while all other types of IT initiatives actually represent certain
business initiatives with an IT component, architectural initiatives have
no business component and include only an IT component (see
Figure 7.1). Even though they are often virtually invisible to business
stakeholders, architectural initiatives may still be very important for the
business of an organization. For example, these initiatives may
consolidate duplicated systems, decommission legacy IT assets,
replace aging hardware, upgrade obsolescent software or install new
technical infrastructure necessary to maintain uninterrupted operations
and meet future business needs. Often architectural initiatives address
some of the existing architecture debts, as discussed later in Chapter
18 (Instruments for Enterprise Architecture).

Architectural initiatives originate as technical rationalization
suggestions directly from the Technology Optimization process (see
Figure 6.1). In particular, they are proposed in a top-down manner by
architects based on their analysis of the existing IT landscape, its
problems, bottlenecks and limitations. After being proposed,
architectural initiatives are discussed with relevant IT executives, who
decide whether these initiatives should be implemented based on their
perceived importance for the quality of the IT landscape and for the
business of an organization. Unlike all other types of IT initiatives
addressing specific business needs and sponsored by the



corresponding senior business stakeholders, architectural initiatives
are often funded directly by the CIO or other senior IT leaders, as
discussed later in this chapter. From the delivery perspective,
architectural initiatives typically follow the regular two-step Initiative
Delivery process with the single exception that IT stakeholders of
these initiatives act instead of their missing business stakeholders, i.e.
approve high-level implementation options during their initiation steps
and then provide more detailed requirements during their
implementation steps.

Since architectural initiatives do not deliver any new business
functionality or capabilities, they essentially offer little or no noticeable
strategic or tactical business value to an organization, except for
possible cost savings. From this perspective, ideally organizations
should avoid executing purely architectural initiatives altogether and
try to optimize their IT landscapes as part of regular business
initiatives to minimize unnecessary overhead IT expenses, i.e.
periodically incorporate the desirable technical improvements into the
designs of fundamental, strategic and local initiatives to achieve both
the business and technical goals with each IT initiative. However, in
real companies, far from all landscape optimizations can be
conveniently implemented as part of normal business initiatives. As a
result, even organizations with mature EA practices periodically
execute some purely architectural initiatives, even though the number
of these initiatives is relatively small compared to the number of
regular business initiatives.



The Flow of Different Types of IT Initiatives
The five types of IT initiatives described above (i.e. fundamental,
strategic, local, urgent and architectural initiatives) are the key types of
initiatives distinguishable from the perspective of an EA practice[265].
With the exception of special architectural initiatives, all these
initiatives have a strong business component, i.e. essentially
represent business initiatives with an IT component (see Figure 7.1).
Although all these types of IT initiatives are implemented through the
Initiative Delivery process, each of these types still has a unique flow
in the context of an EA practice. Main properties of these five types of
IT initiatives are summarized in Table 7.1.

  
Initiatives Origin Motivation Initiation Nature Concerns
Fundamental
initiatives

Strategic
Planning
process

Grow
permanent
capabilities
and build a
reusable
digitized
platform

Initiated
directly by
global
business
executives

Top-down
and
planned

Ensure
positive
business
case,
strategic and
tactical value

Strategic
initiatives

Strategic
Planning
process

Execute the
current
business
strategy

Initiated
directly by
global
business
executives

Top-down
and
planned

Ensure
lasting
business
value beyond
the current
strategy

Local
initiatives

Strategic
Planning
process

Address the
essential
tactical
needs of
business
units

Proposed
by local
executives
and
approved
by global
executives

Bottom-up
and
planned

Ensure
alignment
with the
business
strategy and
fitness to the
organization

Urgent
initiatives

External
business
environment

Address
critical,
unexpected
and urgent
business
needs

Identified
by any
business
leaders and
immediately
executed

Bottom-up
and
unplanned

Align with the
general
strategic
direction as
much as
possible,



ensure overall
consistency

Architectural
initiatives

Technology
Optimization
process

Optimize
the
structure of
the IT
landscape

Proposed
by
architects
and
approved
by IT
executives

Top-down
and
planned

Try to
incorporate
required
architectural
improvements
into regular
business
initiatives

Table 7.1. Main properties of the five types of IT initiatives

The flow of different types of IT initiatives through an EA practice
can be illustrated by mapping these initiatives to the process view of
an EA practice (see Figure 6.1). Specifically, fundamental, strategic
and local initiatives arrive at the Initiative Delivery process from the
Strategic Planning process, which intends to determine what IT
initiatives are required to support the business of an organization.
Urgent initiatives come to the Initiative Delivery process directly from
the external business environment, which is the primary source of
uncertainty for organizations. Architectural initiatives arrive at the
Initiative Delivery process from the Technology Optimization process,
which intends to determine what IT initiatives are required to improve
the technical quality of the IT landscape. Finally, the role of the
Initiative Delivery process for all types of IT initiatives is to determine
exactly how these initiatives should be executed and then implement
the respective IT solutions. The flow of different types of IT initiatives
described above is shown in Figure 7.3.



Figure 7.3. The flow of different types of IT initiatives through an
EA practice

Fundamental, strategic, local, urgent and architectural initiatives
define the essence of the actual implementation work completed as
part of an EA practice to modify the corporate IT landscape. However,
many IT initiatives in organizations often combine the properties of
multiple different types of initiatives and can be related to more than
one general type. For instance, IT initiatives can often address both
fundamental and strategic, or strategic and local, business needs
simultaneously. Moreover, while focusing on specific business needs,
all these initiatives can, and ideally should, also introduce some
technical improvements to the existing IT landscape. For this reason,
the five types of IT initiatives discussed above should be viewed only
as pure archetypes of various possible initiatives.



IT Investment Portfolio Management and
Budgeting Processes
As discussed above, IT initiatives represent key units of work in an EA
practice and all IT-related plans materialize into tangible systems via
executing respective initiatives. However, to be implemented, all IT
initiatives need financing. For every IT initiative, a certain amount of
money must be allocated to sponsor its realization, e.g. assemble a
project team with the required expertise, purchase the necessary
licenses for software, procure the underlying hardware and maybe
engage external partners or consultants.

For this reason, all IT initiatives in organizations remain merely
desirable, or proposed, initiatives until the corresponding funding
decisions are made. Only after the allocation of the necessary IT
dollars do the proposed initiatives become “real”, ready-to-be-
implemented initiatives. In other words, all fundamental, strategic,
local, urgent and architectural initiatives incoming from Strategic
Planning, Technology Optimization and the external business
environment (see Figure 7.3) initially represent only suggestions for
initiatives that would be nice to execute and which turn into firm
intentions only after being funded.

However, in any organization the IT budget from which the
implementation of new IT initiatives can be financed is limited and,
thus, far from all desirable initiatives can actually be executed. Put it
simply, all companies normally have more ideas than the opportunities
for their funding. Hence, from the entire pool of proposed IT initiatives
competing for resources, organizations have to select only the most
valuable initiatives that they can fit into their budgets[266]. For this
purpose, companies typically establish systematic IT investment
portfolio management and budgeting processes.
The Role of IT Investment Portfolio Management and Budgeting
Processes
The organizational process of discussing proposed IT initiatives,
analyzing their value and deciding which of these initiatives should be
funded is usually called IT investment portfolio management, or
simply portfolio management. The accompanying process of allocating
the necessary amounts of money and financing IT initiatives is usually



called budgeting. These two processes are naturally integrated with
each other, though their nature is rather different. IT investment
portfolio management is an executive-level decision-making process,
whereas budgeting, for the most part, is a purely administrative
process.

As part of the IT investment portfolio management process, senior
business and IT leaders analyze all candidate IT initiatives for the
forthcoming budgeting period, pick the most critical initiatives within
the limits of the available budget (e.g. based on their value, costs,
risks, strategic alignment and the relative power and authority of their
sponsors) and shape the program of work to document the
corresponding funding decisions[267]. The resulting program of work
(sometimes can also be called simply an IT investment plan or
investment slide) lists all IT initiatives selected for execution in the
upcoming budgeting period with their brief descriptions, estimated
costs, exact commencement dates and other supplementary
information. The program of work essentially represents an official
short-term corporate plan for IT investments. It is typically sanctioned
and signed-off by business and IT executives, including senior
financial officers (e.g. CFO), and then drives all subsequent budgeting
and implementation activities. Other desirable IT initiatives that have
not been included in the current program of work are often postponed
to the next budgeting period or to the indefinite future.

Different organizations can use different budgeting periods for IT
investment planning purposes. Some companies may adopt yearly
budgeting cycles strictly aligned with the regular fiscal years in their
jurisdictions. Other organizations may prefer more flexible, shorter
budgeting cycles (e.g. quarterly or bimonthly) or even continual
finance allocations. Generally, the length of a budgeting period can be
influenced by the desired degree of agility, as discussed later in
Chapter 18 (Instruments for Enterprise Architecture). Moreover,
certain corrections and amendments in the approved program of work
can be admissible even during the current budgeting period,
depending on the amount of money actually spent along the period.
For example, if some IT initiatives at the beginning of the budgeting
period required less investments than it was anticipated, then new
initiatives can be inserted into the program of work to utilize the
residual funds.



The main goal of the IT investment portfolio management process
is maximizing the aggregate value of all organizational IT initiatives. To
achieve that, companies typically try to increase the ratio of more
value-adding fundamental and strategic initiatives and minimize the
ratio of other less value-adding IT initiatives, especially urgent and
architectural initiatives. However, for many practical reasons,
investment portfolios of most organizations tend to include all the five
types of IT initiatives in different proportions. On the one hand, all real
companies operate in inherently uncertain business environments and
are often compelled to launch urgent initiatives in order to
instantaneously respond to critical environmental changes. On the
other hand, all real organizations have imperfect IT landscapes and
are often forced to execute purely architectural initiatives to deliver
required technical enhancements that cannot be implemented as part
of regular business initiatives. Generally, organizations should plan
their portfolios of IT initiatives with an intention to improve their overall
strategic position and general fitness to the demands of the external
business environment[268].
The Place of IT Investment Portfolio Management in an EA
Practice
IT investment portfolio management is one of the principal IT-related
decision-making processes in organizations. This process does not
imply developing any EA artifacts, is driven by business and IT
leaders, rather than architects, and exists in some or the other form
even in organizations that do not practice enterprise architecture. For
this reason, portfolio management is usually not regarded as an
architectural process and is not discussed in this book on par with the
three core EA-related processes, i.e. Strategic Planning, Initiative
Delivery and Technology Optimization (see Table 6.1 and Figure 6.1).
The ensuing program of work is typically not viewed as an
architectural document either.

Nevertheless, the IT investment portfolio management process
plays an important role in the context of an EA practice and closely
interacts with the main EA-related processes. Specifically, all IT
initiatives that generate new instances of the Initiative Delivery
process, due to their need for funding, actually go through the portfolio
management process, rather than arrive from other EA-related



processes directly, as it was shown earlier in Figure 7.3. No IT
initiative can be launched without undergoing established portfolio
management and budgeting procedures (though small initiatives can
be financed in alternative and simplified ways, as discussed later in
this chapter). The portfolio management process essentially acts as a
filter, or sieve, for all the incoming IT initiatives that admits only the
most valuable initiatives from the vast set of desirable initiatives and
through which all IT initiatives must pass in order to get executed.
Conceptually, portfolio management can be placed “around” Initiative
Delivery, thereby separating this process from all possible sources of
new IT initiatives, i.e. from Strategic Planning, Technology
Optimization and the external business environment.

Even though the IT investment portfolio management process
does not produce or update any EA artifacts, it normally leverages
some of the existing artifacts to facilitate decision-making on IT
initiatives. Most importantly, early Outlines (see Figure 4.6), which are
often developed for IT initiatives prior to their funding, provide rough
estimates of their value, time and cost to enable their adequate
assessment by business and IT leaders. Considerations and Visions
(see Figure 4.2 and Figure 4.4 respectively) help evaluate the overall
organizational fitness, strategic alignment and long-term contribution
of various IT initiatives, especially urgent initiatives that emerged
spontaneously beyond deliberate Strategic Planning (see Table 7.1).
Standards and Landscapes (see Figure 4.3 and Figure 4.5
respectively) may also inform decision-making on IT initiatives, but
from the perspective of their technical suitability. The place of the IT
investment portfolio management process in the context of an EA
practice is shown in Figure 7.4.



Figure 7.4. The place of IT investment portfolio management in
an EA practice

Viewing the IT investment portfolio management process in the
context of the key EA-related processes, as shown in Figure 7.4,
helps clarify the general meaning of this process in an EA practice as
well as the organizational flow of various IT initiatives. However, in real
organizations the situation with financing IT initiatives is usually more
nuanced, sophisticated and flexible. For example, in large, complex
and decentralized companies, major business units (e.g. lines of
business, business functions or divisions) often have separate
budgets, local IT investment portfolios and independent budgeting
processes. CIOs and other IT executives typically control small
budgets that enable simplified funding schemes for the necessary IT
initiatives that cannot be fully appreciated by senior business
managers, e.g. architectural initiatives having no evident business
value. In some cases, individual business leaders may also control
their own budgets and allocate them at their own discretion to finance



the implementation of any IT initiatives they find important. Moreover,
centralized portfolio management and budgeting processes focus
mostly on significant investments, while minor IT initiatives can often
be funded through alternative, less formal channels bypassing these
processes.



Chapter Summary
This chapter defined the concept of IT initiative, clarified the
relationship between IT initiatives and business initiatives, discussed
the role of IT initiatives in the context of an EA practice, analyzed the
meaning of the three key EA-related processes from the perspective
of IT initiatives, described five different types of IT initiatives
distinguishable in an EA practice, explained their type-specific flows
through the three EA-related processes and finally introduced the IT
investment portfolio management and budgeting processes. The key
message of this chapter can be summarized in the following essential
points:

An IT initiative is a multifaceted notion representing the key
unit of work in an EA practice, which addresses a specific
organizational need and can vary in its size from a single IT
project to a multi-project transformation program
Most IT initiatives in an EA practice actually represent
business initiatives with an IT component, some initiatives
may include only an IT component, but change initiatives
without an IT component are irrelevant to an EA practice
The Strategic Planning process intends to formulate the
organization-wide portfolio of desired IT initiatives, the
Initiative Delivery process aims to deliver each of these
initiatives, while the Technology Optimization process
intends to inform the decision-making around all IT
initiatives
Five different types of IT initiatives can be distinguished in
an EA practice from the perspective of their origin and
motivation: fundamental initiatives, strategic initiatives, local
initiatives, urgent initiatives and architectural initiatives
Fundamental initiatives are planned IT initiatives proposed
directly by global business executives in a top-down manner
with an intention to address specific fundamental business
needs, grow permanent capabilities and build a reusable
digitized platform
Strategic initiatives are planned IT initiatives proposed
directly by global business executives in a top-down manner



with an intention to address specific strategic business
needs and execute the current business strategy
Local initiatives are planned IT initiatives proposed by local
executives in a bottom-up manner with an intention to
address specific tactical needs of separate business units
and approved by global executives
Urgent initiatives are unplanned IT initiatives identified by
any business leaders and then immediately executed with
an intention to address specific critical, unexpected and
urgent business needs
Architectural initiatives are planned IT initiatives with no
business component proposed by architects in a top-down
manner with an intention to optimize the structure of the
organizational IT landscape and approved by IT executives
Fundamental, strategic and local initiatives arrive at the
Initiative Delivery process from Strategic Planning,
architectural initiatives come to the Initiative Delivery
process from Technology Optimization, while urgent
initiatives arrive at the Initiative Delivery process directly
from the external business environment
All proposed IT initiatives go through the IT investment
portfolio management process, where the most valuable of
them are selected by business and IT leaders, included in
the forthcoming program of work and then funded for
implementation, otherwise they are postponed to the next
budgeting cycles





PART II: Enterprise Architecture
Artifacts

Part II of this book focuses specifically on EA artifacts as the core
elements of an EA practice. This part discusses the most tangible
and “hard” aspects of an EA practice including specific physical
documents constituting enterprise architecture, their typical
informational contents and representation formats, development and
usage as part of an EA practice, practical roles and purposes in the
organizational context.

Part II consists of eight consecutive chapters. Chapter 8
describes in detail the CSVLOD model of enterprise architecture
defining six general types of EA artifacts: Considerations, Standards,
Visions, Landscapes, Outlines and Designs. Next, the subsequent
chapters provide an in-depth discussion of these key types of EA
artifacts. In particular, Chapter 9 discusses Considerations as a
general type of EA artifacts and describes in detail popular narrow
subtypes of Considerations including Principles, Policies, Conceptual
Data Models, Analytical Reports and Direction Statements. Chapter
10 discusses Standards as a general type of EA artifacts and
describes in detail popular narrow subtypes of Standards including
Technology Reference Models, Guidelines, Patterns, IT Principles
and Logical Data Models. Chapter 11 discusses Visions as a general
type of EA artifacts and describes in detail popular narrow subtypes
of Visions including Business Capability Models, Roadmaps, Target
States, Value Chains and Context Diagrams. Chapter 12 discusses
Landscapes as a general type of EA artifacts and describes in detail
popular narrow subtypes of Landscapes including Landscape
Diagrams, Inventories, Enterprise System Portfolios and IT
Roadmaps. Chapter 13 discusses Outlines as a general type of EA
artifacts and describes in detail popular narrow subtypes of Outlines
including Solution Overviews, Options Assessments and Initiative
Proposals. Chapter 14 discusses Designs as a general type of EA
artifacts and describes in detail popular narrow subtypes of Designs
including Solution Designs and Preliminary Solution Designs. And



finally, Chapter 15 revisits the CSVLOD model of enterprise
architecture introduced earlier and provides an advanced discussion
of some important aspects of this model including the continuous
nature of the classification taxonomy, the mappings of specific EA
artifacts and the known exceptions to the model.





Chapter 8: The CSVLOD Model of
Enterprise Architecture

Previously Chapter 4 briefly introduced the CSVLOD model of
enterprise architecture using the close analogy between enterprise
architecture and city planning. This chapter provides a more formal,
detailed and comprehensive description of the CSVLOD model and
its various aspects important for an EA practice. In particular, this
chapter starts with explaining two orthogonal dimensions of the
CSVLOD model for classifying EA artifacts, what and how, and their
essential properties. Then, this chapter describes six general types of
EA artifacts defined by the CSVLOD model ensuing from the
intersection of these two dimensions: Considerations, Standards,
Visions, Landscapes, Outlines and Designs. Lastly, this chapter
discusses the resulting CSVLOD model of enterprise architecture
used further in this book, its key features and explanatory value.



Dimensions for Classifying Enterprise
Architecture Artifacts
Leveraging the evident analogy between enterprise architecture and
city planning, Chapter 4 illustrated the core mechanisms of an EA
practice and introduced six general types of EA artifacts fulfilling
pivotal roles in the context of an EA practice: Considerations,
Standards, Visions, Landscapes, Outlines and Designs (see Figure
4.1 and Figure 4.9). These six types of EA artifacts constitute the
overarching CSVLOD model of enterprise architecture providing the
basis for this book and widely used for explaining various aspects of
an EA practice.

The CSVLOD model offers a comprehensive conceptual
description of the notion of enterprise architecture[269]. In particular,
the CSVLOD model defines fundamental types of EA artifacts and
their main properties in the context of an EA practice. The central
element of the CSVLOD model is the taxonomy for EA artifacts
providing a classification scheme for grouping diverse EA artifacts
into six consistent groups according to their essential roles and
properties.

Specifically, the CSVLOD taxonomy has two orthogonal
dimensions for classifying EA artifacts. These dimensions help better
understand the general properties of different types of EA artifacts.
The first dimension organizes all EA artifacts into rules, structures
and changes. The second dimension classifies all EA artifacts into
business-focused and IT-focused.
Dimension One: What?
The first dimension of the CSVLOD taxonomy classifies EA artifacts
based on what objects they describe. According to this dimension, all
EA artifacts can be classified into rules, structures and changes.
Rules EA artifacts describe general global rules defining an
organization or its divisions. They are often represented in textual
formats. These artifacts typically do not refer to any specific instances
(e.g. concrete capabilities, initiatives, processes, systems or
databases), but rather apply to all instances of a certain type. For
example, rules may define how all business processes in an



organization should be run or how all information systems in its IT
landscape should be implemented. Rules are permanent EA artifacts
(see Table 2.2), which are usually created once and then periodically
updated. They are the most stable and infrequently changing EA
artifacts. These artifacts provide the basis for all other planning
decisions and usually answer the following question: “How do we
work or want to work?” They are typically intangible and uncountable.
For instance, rules may prescribe to install Linux operating systems
on all servers, but at the same time there might be zero, one, 50 or
1000 Linux-based servers actually running in an organization. The
general purpose of all rules EA artifacts is to help achieve
consistency and homogeneity of all planning decisions and
approaches used in an organization.

Structures EA artifacts describe high-level structures of an
organization or its parts. They are usually represented in graphical
formats. Unlike rules, these artifacts typically refer to specific, but
relatively abstract instances (e.g. concrete capabilities, initiatives,
processes, systems and databases) and often describe the
relationship between different instances. For example, structures may
describe how different IT systems relate to specific business
capabilities or how these systems are connected to each other.
Structures are permanent EA artifacts, which are usually created
once and then continuously updated. They are relatively stable, but
change together with an organization and its plans. These artifacts
provide high-level “maps” facilitating decision-making and usually
answer the following question: “What approximately do we have or
want to have?” Structures are typically tangible and countable since
they describe specific instances and their relationship. The general
purpose of all structures EA artifacts is to help understand what
changes are desirable in an organization and how to implement them.

Changes EA artifacts describe specific proposed incremental
changes to an organization, i.e. separate change initiatives or
projects[270]. They are usually represented in mixed textual and
graphical formats. Unlike structures, these artifacts thoroughly
describe concrete instances with their internal details, e.g. separate
process steps, system components, functional specifications, data
objects and communication interfaces. For example, changes may



describe exactly how a new IT system needs to be implemented and
exactly how this system will modify particular business processes. In
contrast to rules and structures, changes are temporary EA artifacts
(see Table 2.2), which are usually created for specific purposes and
then discarded. They are the most volatile EA artifacts having
relatively short lifespans essentially limited to the timeframes of
corresponding change initiatives, e.g. projects or programs. These
artifacts represent the tactical plans of an organization and usually
answer the following question: “What exactly are we going to change
right now?” Changes are typically tangible as they describe specific
“palpable” instances in great detail. The general purpose of all
changes EA artifacts is to help plan separate organizational
improvements in detail. The main differences between rules,
structures and changes EA artifacts are summarized in Table 8.1.

  
Artifacts Rules Structures Changes
Describe General global rules

defining an
organization or its
divisions

High-level structures of
an organization or its
parts

Specific proposed
incremental
changes to an
organization

Scope Very broad, often
relate to an entire
organization

Broad, often cover large
areas of an organization

Narrow, limited to
separate IT
initiatives or
projects

Format Often textual Usually graphical Mix of textual and
graphical

Question How do we work or
want to work?

What approximately do
we have or want to
have?

What exactly are
we going to change
right now?

Lifecycle Permanent, created
once and then
periodically updated

Permanent, created
once and then
continuously updated

Temporary, created
for specific
purposes and then
discarded

Role Basis for all other
planning decisions

High-level “maps”
facilitating decision-
making

Tactical plans of an
organization

Purpose Help achieve
consistency and

Help understand what
changes are desirable

Help plan separate
changes in detail



homogeneity of all
planning decisions

and how to implement
them

Table 8.1. Rules, structures and changes EA artifacts

Dimension Two: How?
The second dimension of the CSVLOD taxonomy classifies EA
artifacts based on how they describe objects. According to this
dimension, all EA artifacts can be classified into business-focused
and IT-focused. On the one hand, business-focused EA artifacts
tend to be technology-neutral and use plain business language, e.g.
money, customers, capabilities, business goals and competitive
advantages. Naturally, these artifacts typically cover the business
domain. However, they may also cover other relevant domains, and
especially business-enabling EA domains (e.g. applications and data,
see Figure 2.3), at the superficial level understandable even to non-
IT-savvy people. Business-focused EA artifacts provide rather “soft”
descriptions. They tend to be brief, largely informal, use highly
intuitive presentation formats and contain only the most essential
information relevant to the executive-level audience. Business-
focused EA artifacts are intended largely for business executives[271].
They are always dual EA artifacts (see Figure 2.5) aiming to facilitate
effective collaboration and partnership between business and IT
stakeholders. Basically, these artifacts can be interpreted as
communication “interfaces” between business and IT. All business-
focused EA artifacts are either developed collaboratively by architects
and business executives, or at least consciously approved by
business leaders[272]. The general purpose of all business-focused
EA artifacts is to help business leaders manage IT without
understanding its technical details.

On the other hand, IT-focused EA artifacts tend to be purely
technical and use highly IT-specific language, e.g. systems,
applications, databases, platforms and networks. These artifacts
typically cover various technical EA domains (e.g. applications, data,
integration, infrastructure and security, see Figure 2.3) and
sometimes the business domain as well (e.g. specific business
processes or requirements). IT-focused EA artifacts represent mostly
“hard” descriptions. Unlike business-focused EA artifacts, they can be



more formal, voluminous and detailed to provide all the relevant
implementation-specific information, sometimes using specialized
and sophisticated modeling notations. IT-focused EA artifacts are
intended primarily for architects and other IT specialists. They are
used largely as reference materials for decision-making and project
implementation within the IT department. Essentially, these artifacts
can be viewed as internal IT tools invisible to business. All IT-focused
EA artifacts are developed predominantly by architects with the
involvement of other IT stakeholders when necessary. The general
purpose of all IT-focused EA artifacts is to help architects organize IT
according to their best understanding of the business interests. The
main differences between business-focused and IT-focused EA
artifacts are summarized in Table 8.2.

  
Artifacts Business-focused IT-focused
Language Technology-neutral business

language
Technical IT-specific language

Domains Business domain and often
other relevant domains at a
high level

Applications, data, integration,
infrastructure, security domains and
sometimes business domain

Format Brief, intuitive, largely
informal and include only the
most essential information

Can be voluminous, formal, use
strict notations and include
comprehensive details

Stakeholders Business leaders and
architects

Architects and other IT specialists

Role Communication interfaces
between business and IT

Internal IT tools invisible to
business

Purpose Help business leaders
manage IT

Help architects organize IT

Table 8.2. Business-focused and IT-focused EA artifacts



Six General Types of Enterprise Architecture
Artifacts
The intersection of the two orthogonal dimensions described above
(i.e. what and how) produces a six-cell taxonomy for classifying EA
artifacts. This taxonomy defines six general types of EA artifacts
playing fundamental roles in successful EA practices. Specifically, all
business-focused rules EA artifacts are collectively titled as
Considerations since all these artifacts describe some general
overarching business considerations defining the architectural
decision-making in an organization. All IT-focused rules EA artifacts
are collectively titled as Standards since all these artifacts represent
some IT-specific technical standards shaping the designs of all IT
systems in an organization. All business-focused structures EA
artifacts are collectively titled as Visions since all these artifacts
provide some abstract business visions of an organization, usually in
its long-term future state. All IT-focused structures EA artifacts are
collectively titled as Landscapes since all these artifacts describe
some significant parts of the organizational IT landscape from a
technical perspective. All business-focused changes EA artifacts are
collectively titled as Outlines since all these artifacts represent some
brief outlines of specific IT-driven change initiatives understandable to
business executives. And lastly, all IT-focused changes EA artifacts
are collectively titled as Designs since all these artifacts provide some
detailed technical designs of specific IT-enabled change initiatives.
The CSVLOD taxonomy defining the six general types of EA artifacts
is shown in Figure 8.1.



Figure 8.1. The CSVLOD taxonomy for EA artifacts

The CSVLOD taxonomy explains the essential conceptual
differences between different types of EA artifacts. The main
properties of each general type of EA artifacts are largely determined
by its position in the taxonomy, i.e. by its column and row. For



instance, all EA artifacts related to Considerations share the common
properties of both rules and business-focused EA artifacts, while all
EA artifacts related to Designs share the common properties of both
changes and IT-focused EA artifacts. However, each of the six
general types of EA artifacts also has its own refined, type-specific
properties defining its unique role and usage in the context of an EA
practice.

Each general type of EA artifacts defined by the CSVLOD
taxonomy represents a multitude of different EA artifacts with similar
properties and purposes. Even though the variety of specific EA
artifacts related to any general type can be very wide (potentially
infinite), for each general type there is a limited set of concrete
subtypes of EA artifacts having a very close meaning across different
organizations. These narrow subtypes of EA artifacts are consistently
found in more or less successful EA practices and share the basic
properties of their general types. Although all EA artifacts can be
allocated to one of the six general types[273], many useful EA artifacts
are unique, organization-specific and cannot be assigned to any
specific subtypes within these general types.

All narrow subtypes of EA artifacts can be conditionally grouped
into three categories based on their relative popularity in reasonably
mature and successful EA practices[274]:

Essential EA artifacts – the subtypes of EA artifacts used
in the majority (more than 50%) of established EA practices
Common EA artifacts – the subtypes of EA artifacts used
in approximately 25-50% of established EA practices
Uncommon EA artifacts – the subtypes of EA artifacts
used in approximately 10-25% of established EA practices

Since most narrow subtypes of EA artifacts do not have any
consistent, standardized titles adopted across the industry and are
often used under different titles in different companies, the titles of
these subtypes used further in this book represent either the most
commonly used titles of respective EA artifacts, or the most
descriptive titles accurately conveying their perceived practical
meaning.
Considerations



Considerations describe global conceptual rules and fundamental
considerations important for business and relevant to IT. They are
dual EA artifacts (see Figure 2.5) relevant to both business leaders
and architects. Considerations usually either do not focus on specific
points in time or focus on the long-term future. They are typically
expressed in simple intuitive formats, often as brief written
statements. Specific EA artifacts related to Considerations used in
successful EA practices include, but are not limited to, the following
five articulate subtypes:

Principles (essential) – global high-level guidelines
influencing all decision-making and planning in an
organization
Policies (common) – overarching organizational norms
typically of a restrictive nature providing compulsory
prescriptions in certain areas
Conceptual Data Models (uncommon) – abstract definitions
of the main data entities critical for the business of an
organization and their relationship
Analytical Reports (uncommon) – executive-level analyses
of relevant technology trends and their potential impact on
the business of an organization
Direction Statements (uncommon) – conceptual messages
communicating major organization-wide decisions with far-
reaching consequences

Considerations represent planning decisions on how an
organization needs to work from the business and IT perspective (see
Table 2.1 and Figure 2.7). They are developed collaboratively by
senior business executives and architects and then used to influence
all “downstream” architectural decisions. As permanent EA artifacts
(see Table 2.2), Considerations are established once and then
updated according to the ongoing changes in the business
environment.

Considerations can be viewed as the overarching organizational
context for information systems planning. The general purpose of all
Considerations is to help achieve the agreement on basic principles,
values, directions and aims. The proper use of Considerations leads
to improved overall conceptual consistency between business and IT.



Standards
Standards describe global technical rules, standards, patterns and
best practices relevant to IT systems. They are not dual EA artifacts
and relevant mostly to architects. Standards usually either do not
focus on specific points in time or focus on the current state. They
can be expressed in various formats, often using strict notations.
Specific EA artifacts related to Standards used in successful EA
practices include, but are not limited to, the following five articulate
subtypes:

Technology Reference Models (essential) – structured
graphical representations of all technologies used in an
organization
Guidelines (essential) – IT-specific implementation-level
prescriptions applicable in narrow technology-specific
areas or domains
Patterns (common) – generic reusable solutions to
commonly occurring problems in the design of IT systems
IT Principles (common) – global high-level IT-specific
guidelines influencing all IT-related decisions and plans in
an organization
Logical Data Models (uncommon) – logical or even
physical platform-specific definitions of common data
entities and their relationship

Standards represent mostly planning decisions on how all IT
systems should be implemented and some facts on the current
approaches and technologies (see Table 2.1 and Figure 2.7). They
are developed collaboratively by architects and technical subject-
matter experts and used to shape the architectures of all IT initiatives.
As permanent EA artifacts, Standards are established on an as-
necessary basis and updated according to the ongoing technology
progress.

Standards can be regarded as proven reusable means for IT
systems implementation. The general purpose of all Standards is to
help achieve technical consistency, technological homogeneity and
regulatory compliance. The proper use of Standards leads to faster
delivery of new IT initiatives and reduced IT-related costs, risks and
complexity of the IT landscape in general.



Visions
Visions provide high-level conceptual descriptions of an organization
from the business perspective. They are dual EA artifacts relevant to
both business leaders and architects. Visions often focus on the long-
term future up to 3-5 years ahead. They are typically expressed in
brief informal formats, often as simple one-page diagrams. Specific
EA artifacts related to Visions used in successful EA practices
include, but are not limited to, the following five articulate subtypes:

Business Capability Models (essential) – structured
graphical representations of all organizational business
capabilities, their relationship and hierarchy
Roadmaps (essential) – structured graphical views of all
planned IT initiatives in specific business areas having
direct business value
Target States (common) – high-level graphical descriptions
of the desired long-term future state of an organization
Value Chains (uncommon) – structured graphical
representations of the added value chain of an organization
Context Diagrams (uncommon) – high-level graphical
descriptions of the current operational flows of an
organization

Visions represent mostly planning decisions on what IT should
deliver to an organization in the long run. They are developed
collaboratively by senior business executives and architects and then
used to guide IT investments, identify, prioritize and launch new IT
initiatives. As permanent EA artifacts, Visions are created once and
then updated according to the ongoing changes in strategic business
priorities.

Visions can be considered as shared views of an organization and
its future agreed by business and IT. The general purpose of all
Visions is to help achieve the alignment between IT investments and
long-term business outcomes. The proper use of Visions leads to
improved strategic alignment and effectiveness of IT investments.
Landscapes
Landscapes provide high-level technical descriptions of the
organizational IT landscape. They are not dual EA artifacts and
relevant predominantly to architects. Landscapes more often focus on



the current state. They are typically expressed in strict formats, often
as complex one-page diagrams using formal modeling notations, e.g.
ArchiMate. Specific EA artifacts related to Landscapes used in
successful EA practices include, but are not limited to, the following
four articulate subtypes:

Landscape Diagrams (essential) – technical “boxes and
arrows” schemes of different scopes and granularities
describing the organizational IT landscape
Inventories (common) – structured catalogs of currently
available IT assets describing their essential properties and
features
Enterprise System Portfolios (common) – structured high-
level mappings of all essential IT systems to relevant
business capabilities
IT Roadmaps (common) – structured graphical views of all
planned IT initiatives of a purely technical nature having no
visible business impact

Landscapes represent mostly facts on the current IT landscape
and some planning decisions on its future evolution (see Table 2.1
and Figure 2.7). They are developed and maintained by architects
and used to rationalize the IT landscape, manage the lifecycle of IT
assets and plan new IT initiatives. As permanent EA artifacts,
Landscapes are created on an as-necessary basis and updated
according to the ongoing evolution of the IT landscape.

Landscapes can be viewed as a knowledge base of reference
materials on the IT landscape. The general purpose of all
Landscapes is to help understand, analyze and modify the structure
of the IT landscape. The proper use of Landscapes leads to
increased reuse and reduced duplication of IT assets, improved IT
agility and decreased dependence on legacy IT systems.
Outlines
Outlines provide high-level descriptions of separate IT initiatives
understandable to business leaders. They are dual EA artifacts
relevant to both business executives and architects. Outlines usually
focus on the mid-term future up to 1-2 years ahead. They are typically
expressed as a mix of textual descriptions and simple diagrams.
Specific EA artifacts related to Outlines used in successful EA



practices include, but are not limited to, the following three articulate
subtypes:

Solution Overviews (essential) – high-level descriptions of
specific proposed IT solutions understandable to business
leaders
Options Assessments (common) – lists of available high-
level implementation options for specific IT initiatives with
their pros and cons
Initiative Proposals (uncommon) – very early idea-level
descriptions of proposed IT initiatives and their justifications

Outlines represent planning decisions on how approximately
specific IT initiatives should be implemented. They are developed
collaboratively by architects and business executives and then used
to evaluate, approve and fund specific IT initiatives. As temporary EA
artifacts (see Table 2.2), Outlines are produced at the early stages of
IT initiatives to support decision-making and then archived.

Outlines can be regarded essentially as benefit, time and price
tags for proposed IT initiatives. The general purpose of all Outlines is
to help estimate the overall business impact and value of proposed IT
initiatives. The proper use of Outlines leads to improved efficiency
and ROI of IT investments.
Designs
Designs provide detailed technical and functional descriptions of
separate IT projects actionable for project teams. They are dual EA
artifacts relevant to both project teams and architects. Designs
usually focus on the short-term future up to one year ahead. They are
typically expressed as a mix of text, tables and complex diagrams,
can be voluminous and often use formal modeling notations, e.g.
UML. Specific EA artifacts related to Designs used in successful EA
practices include, but are not limited to, the following two articulate
subtypes:

Solution Designs (essential) – detailed technical and
functional specifications of approved IT solutions actionable
for project teams
Preliminary Solution Designs (uncommon) – preliminary
high-level technical and functional designs of specific
approved IT solutions



Designs represent planning decisions on how exactly specific IT
projects should be implemented. They are developed collaboratively
by architects, IT project teams and business representatives and then
used by project teams to implement IT projects. As temporary EA
artifacts, Designs are produced at the later stages of IT initiatives to
support implementation and then archived.

Designs can be considered as communication interfaces between
architects and project teams. The general purpose of all Designs is to
help implement approved IT projects according to business and
architectural requirements. The proper use of Designs leads to
improved overall quality of project delivery.



The Resulting CSVLOD Model of Enterprise
Architecture
The six general types of EA artifacts described above (i.e.
Considerations, Standards, Visions, Landscapes, Outlines and
Designs) constitute the CSVLOD model of enterprise architecture.
These six types of EA artifacts are fundamental for an EA practice. All
the six types of EA artifacts can be found in the vast majority of
mature and successful EA practices. Of all the six general types, only
most Landscapes and some Standards are facts EA artifacts, while
all other types, including most Standards and some Landscapes, are
decisions EA artifacts (see Table 2.1 and Figure 2.7).

Even though specific EA artifacts related to each general type are
highly organization-specific and can be very diverse, each general
type has a small number of consistent subtypes of EA artifacts
described above: five subtypes of Considerations, five subtypes of
Standards, five subtypes of Visions, four subtypes of Landscapes,
three subtypes of Outlines and two subtypes of Designs (24 different
subtypes in total, including eight essential, eight common and eight
uncommon subtypes). However, successful EA practices typically use
limited pragmatic sets of 10-15 different EA artifacts, rather than all
imaginable artifacts. Although all EA artifacts found in successful EA
practices belong to the six general types of EA artifacts defined by
the CSVLOD model, not all EA artifacts belong to the 24 narrow
subtypes as many organizations “invent” and use unique
organization-specific EA artifacts. The CSVLOD model of enterprise
architecture is shown in Figure 8.2.



Figure 8.2. The CSVLOD model of enterprise architecture



Enterprise architecture has been defined earlier in Chapter 2 as a
collection of specific artifacts describing various aspects of an
organization from an integrated business and IT perspective. The
CSVLOD model shown in Figure 8.2 clarifies, complements and
completes this definition of enterprise architecture by answering the
most essential questions about different types of EA artifacts, their
properties and usage. Namely, the CSVLOD model of enterprise
architecture provides answers to the following questions:

What types of EA artifacts constitute enterprise
architecture?
What are the conceptual differences between different
types of EA artifacts?
What are the essential properties of different types of EA
artifacts?
Who uses different types of EA artifacts?
How are different types of EA artifacts used?
What are the roles and purposes of different types of EA
artifacts?
What is the relationship between different types of EA
artifacts? (see Figure 4.8)
What processes are supported by different types of EA
artifacts? (see Figure 6.1)
How do different types of EA artifacts benefit
organizations?

The CSVLOD model of enterprise architecture (see Figure 8.2)
provides a comprehensive, evidence-based conceptual explanation
of the notion of enterprise architecture. This model will be used
further in this book as the basis for explaining various aspects of an
EA practice and revisited again later in Chapter 15 (The CSVLOD
Model Revisited).



Chapter Summary
This chapter described in detail the CSVLOD model of enterprise
architecture including two orthogonal dimensions of the taxonomy for
classifying EA artifacts, what and how, and six general types of EA
artifacts resulting from the intersection of these orthogonal
dimensions. The core message of this chapter can be summarized in
the following essential points:

All EA artifacts can be classified based on what objects
they describe into rules (describe global rules defining an
organization), structures (describe high-level structures of
an organization) and changes (describe specific proposed
changes to an organization)
All EA artifacts can also be classified based on how they
describe objects into business-focused EA artifacts
(informal, brief and use technology-neutral business
language) and IT-focused EA artifacts (formal, voluminous
and use technical IT-specific language)
The intersection of these orthogonal dimensions produces
six general types of EA artifacts: Considerations (business-
focused rules), Standards (IT-focused rules), Visions
(business-focused structures), Landscapes (IT-focused
structures), Outlines (business-focused changes) and
Designs (IT-focused changes)
Considerations describe global conceptual rules and
fundamental considerations important for business and
relevant to IT, which are often represented by five specific
subtypes of EA artifacts: Principles, Policies, Conceptual
Data Models, Analytical Reports and Direction Statements
Standards describe global technical rules, standards,
patterns and best practices relevant to IT systems, which
are often represented by five specific subtypes of EA
artifacts: Technology Reference Models, Guidelines,
Patterns, IT Principles and Logical Data Models
Visions provide high-level conceptual descriptions of an
organization from the business perspective, which are often
represented by five specific subtypes of EA artifacts:



Business Capability Models, Roadmaps, Target States,
Value Chains and Context Diagrams
Landscapes provide high-level technical descriptions of the
organizational IT landscape, which are often represented
by four specific subtypes of EA artifacts: Landscape
Diagrams, Inventories, Enterprise System Portfolios and IT
Roadmaps
Outlines provide high-level descriptions of separate IT
initiatives understandable to business leaders, which are
often represented by three specific subtypes of EA
artifacts: Solution Overviews, Options Assessments and
Initiative Proposals
Designs provide detailed technical and functional
descriptions of separate IT projects actionable for project
teams, which are often represented by two specific
subtypes of EA artifacts: Solution Designs and Preliminary
Solution Designs





Chapter 9: Considerations
The previous chapter provided an in-depth description of the
CSVLOD model of enterprise architecture defining six general types
of EA artifacts. This chapter discusses in great detail various aspects
of Considerations as the first general type of EA artifacts (business-
focused rules) as well as their more specific subtypes often used in
EA practices. In particular, this chapter begins with describing the
common properties of all Considerations including their type-specific
informational contents, development and usage scenarios, role in an
EA practice and associated organizational benefits. Next, this chapter
discusses in detail popular narrow subtypes of Considerations
including Principles, Policies, Conceptual Data Models, Analytical
Reports and Direction Statements. Finally, this chapter provides
additional concerns and recommendations regarding the practical use
of Considerations as part of an EA practice.



Considerations as a General Type of Enterprise
Architecture Artifacts
Considerations are business-focused rules EA artifacts (see Figure
8.1). They describe global business-related rules defined
collaboratively by senior business and IT stakeholders and share the
essential common properties of both business-focused EA artifacts
and rules EA artifacts. Specific examples of EA artifacts related to
Considerations include Principles, Policies, Conceptual Data Models,
Analytical Reports and Direction Statements (see Figure 8.2)[275].
Informational Contents
Considerations describe global conceptual rules and fundamental
considerations important for business and relevant to IT. Basically,
Considerations document some significant organization-wide
business decisions having a direct impact on IT. The global decisions
reflected in Considerations address the following and similar
foundational questions:

How should an entire organization work?
Which operating model is desirable for an organization?
Which business processes should be standardized across
the business units?
Which types of data should be standardized and shared
organization-wide?
What is the general role and purpose of IT in an
organization?[276]

How should, and should not, an organization use
information systems?
What technology trends may be disruptive for the business
of an organization?
What IT-driven innovations may be strategic for an
organization?

All these questions represent critical business decisions of
organization-wide significance that should not be made by IT
executives alone on behalf of the whole organization[277]. For
example, the intuitive decision of IT executives to replace local IT
systems customized for specific business units with a single



centralized ERP system for the sake of cost optimization may be
inconsistent with the actual business strategy to provide highly
customized and flexible services in the premium price segment.
Likewise, the decision of IT executives to maintain local customer
databases for the sake of greater agility may be inconsistent with the
corporate business strategy to leverage cross-selling opportunities
between different lines of business. On the one hand, the decision of
IT executives to adopt a certain cutting-edge innovative technology
may be inconsistent with the perceived strategic potential of this
technology from the business perspective as well as with the overall
organizational attitude and risk appetite for innovations. On the other
hand, the decision not to adopt a particular “hot” technology may
undermine the strategic positioning of an organization in the long run.

To avoid these and other similar inconsistencies, Considerations
document the essential agreements reached between business and
IT on the most profound questions about an organization and its
business. For this reason, all Considerations are dual EA artifacts
(see Figure 2.5) of direct interest to both senior business executives
and architects. They represent the consensus understanding of the
fundamental business needs shared by both business and IT.
Considerations reflect both the desire of business to operate in a
particular way and the ability of IT to enable this way of working.
Often Considerations are relevant to an entire organization. However,
in large, complex and decentralized companies, major business units
(e.g. lines of business, business functions or divisions) can also
develop their own Considerations reflecting local unit-specific
strategies consistent with global organization-wide Considerations.

Importantly, like concrete change initiatives (see Figure 7.1), far
from all significant business decisions have articulate implications for
IT. For example, human resource strategies defining the desired
qualities of potential candidates, promotion criteria and salary ranges
for different positions, though critical for the business, are essentially
irrelevant to IT and may not have any real IT-related consequences.
Similarly, legal and financial strategies of an organization usually do
not influence its IT-related decision-making. Unlike the strategic
decisions regarding the requirements for business processes, data
handling and technology adoption, strategic decisions in these areas



are seldom represented in Considerations due to the absence of their
direct connection with IT.

Considerations typically either do not focus on specific points in
time or focus on the long-term future. On the one hand, many
Considerations, especially Policies and most Principles, are virtually
timeless in nature and do not refer to any specific time points. They
define certain fundamental rules which are active now, might have
been active in the past and will be active in the future as well, unless
revised or removed as irrelevant. On the other hand, some
Considerations, including Direction Statements, most Analytical
Reports and even some Principles, may focus on the long-term
future. Essentially, these Considerations may define some worthwhile
strategic IT-related goals and objectives for an entire organization.

Considerations are usually expressed in simple, intuitive formats
easily understandable to the executive-level business audience.
Since they provide very abstract suggestions of a conceptual nature,
which often can be interpreted differently in different contexts and
situations, Considerations typically do not require accurate details,
precise numbers or voluminous descriptions. Basically, they can use
any reasonable representation formats suitable and convenient for
conveying their conceptual messages. However, most often
Considerations are expressed as brief statements written in plain,
technology-neutral language. Physically, they are most often stored
and distributed as ordinary MS Word documents.
Development and Usage
Considerations represent collective planning decisions (see Table
2.1) on how an organization needs to work from the business and IT
perspective. They are developed as part of the Strategic Planning
process (see Table 6.1 and Figure 6.1) collaboratively by senior
business executives and architects (see Figure 2.7) based on their
common understanding of how an organization should operate in the
future to achieve its long-term goals and objectives. When developing
Considerations, business executives and architects, among other
things, often discuss and reach an agreement on the core elements
of the target operating model, i.e. desired synergies between major
business units, global process standardization and data integration
opportunities (see Figure 5.3). Some Considerations, especially



Policies, may be derived directly from the requirements of external
compliance laws or industry regulations. Business leaders should
clearly understand the meaning of Considerations for their business,
while architects should clearly understand the implications of
Considerations for their IT. Moreover, business executives and
architects should be able to make a conscious commitment to act
according to the established Considerations. Often they are explicitly
signed-off by both parties, usually as part of the regular strategic
governance mechanisms, as discussed later in Chapter 17
(Architecture Functions in Organizations). Importantly, even though
Considerations as physical documents are created primarily by
architects, their real meaning is based mostly on the desire of
business executives to work in a particular way. Key planning
decisions reflected in Considerations are always made by senior
business stakeholders, while the role of architects is only to facilitate
their development, i.e. help business executives make the right
planning decisions, understand their repercussions and clearly
formulate them in a way appropriate for the purposes of information
systems planning.

After being established, Considerations influence all IT-related
decision-making processes in an entire organization or in its major
business units. For example, the requirement to provide a single
customer view documented in Considerations may have numerous
and diverse ramifications from the perspective of IT at different
organizational levels including the selection of reliable and secure
storage technologies for creating a shared customer repository, the
deployment of an appropriate integration infrastructure for accessing
the central customer database from the IT systems running in all
locations, the cancellation of current or planned IT initiatives
contradicting the very idea of a single customer view and even the
modification of the designs of all new IT projects to make them work
with the same customer database. The decision to adopt a new
strategic technology documented in Considerations may stimulate the
development of corresponding guidelines regulating the usage of this
technology, initiate new pilot projects to test the technology and
highlight the necessity to upgrade the current IT landscape to achieve
compatibility with the new technology. Likewise, the policy restricting



the storage of commercially sensitive data in offshore data centers
documented in Considerations may also have considerable
implications for IT at both the organization-wide and project levels.

While staying in the background, Considerations provide a sound
basis for IT-related planning decisions and continuously underpin all
architectural thought processes involving both business leaders and
architects. However, the alignment of proposed plans to
Considerations can also be assessed more formally as part of regular
EA-related processes. For instance, all Outlines and Designs are
typically peer-reviewed by other architects and evaluated against
Considerations during the respective investment and project
governance procedures, as discussed later in Chapter 17
(Architecture Functions in Organizations). For this purpose, Outlines
and Designs can contain specific subsections explicitly explaining the
alignment of corresponding IT initiatives to Considerations. Similarly,
the alignment of Visions to Considerations is often evaluated during
their yearly formal approval by senior business executives, while the
alignment of Standards to Considerations can be evaluated during
their approval by the CIO.

Although Considerations provide universal rules for IT-related
planning, reasonable and substantiated deviations from
Considerations are usually tolerated, probably except for Policies, as
discussed later in this chapter. For example, even if Considerations
require business processes in all business units to use standardized
organization-wide IT systems, some unit-specific systems can still be
implemented if a conscious decision to depart from Considerations is
made by business leaders due to extremely profitable short-term
opportunities or critical local requirements. This and other similar
decisions to temporarily deviate from Considerations may be
informed and guided by the volume of the associated architecture
debt, as discussed later in Chapter 18 (Instruments for Enterprise
Architecture).

Considerations, except for temporary Direction Statements and
some Analytical Reports, are permanent EA artifacts (see Table 2.2)
with a very long lifetime. Once established, they evolve slowly
according to the changes in the organizational business strategy and
external business environment. Concretely, Considerations are



usually reviewed and reapproved on a periodical basis, often yearly
after the re-approval of a business strategy by the executive
committee, to reflect the latest shifts in strategic business priorities as
well as the recent changes in technological, legislative and other
relevant environmental factors. As part of the regular annual review
process, established Considerations may be revised and even
occasionally discarded if recognized as irrelevant, counterproductive
or no longer appropriate for an organization. For example, some
Principles can be canceled if they are found inconsistent with the
current business strategy, while some Policies can be discontinued if
the respective regulatory norms have been amended.
Role and Benefits
Considerations represent the overarching organizational context for
information systems planning. They set up a common intellectual
environment for all relevant actors involved in strategic decision-
making and implementation of IT systems. Basically, Considerations
can be interpreted as a global “compass” for the whole organization
and its major business units showing which general direction is right
or wrong and what planning decisions are desirable or unacceptable.
Although they provide little or no guidance regarding where
specifically an organization needs to go and what exactly it needs to
accomplish, Considerations still determine the proper ways of
achieving the envisioned corporate objectives and set the guardrails
to keep an organization on the right track along the entire journey.

The general purpose of all Considerations is to help achieve the
agreement on basic principles, values, directions and aims between
all pertinent stakeholders. By means of using Considerations for
discussions, senior business and IT stakeholders can achieve a
shared understanding of what is important for their organization and
how it should work. This shared understanding underpins all IT-
related plans and stops architects from making inappropriate planning
decisions detrimental to the best business interests.

The proper use of Considerations leads to improved overall
conceptual consistency between business and IT. In other words,
Considerations help ensure that all IT systems in an organization are
implemented generally according to how business executives want
them to be implemented. This conceptual consistency between IT-



related plans and business needs has numerous positive
manifestations in various aspects of planning and eventually leads to
multiple indirect benefits for the whole organization.
Difference from the Adjacent Types
Considerations, as business-focused rules EA artifacts, are adjacent
to Standards and Visions (see Figure 8.1). Although Standards also
describe some global rules defining an organization similar to
Considerations, the rules described in Standards are purely technical
in nature, incomprehensible and useless to business executives.
While the influence of Standards is largely limited only to relatively
narrow IT-specific decisions (e.g. what is the best way to implement a
particular IT initiative), Considerations represent overarching
organization-wide rules influencing both business and IT decisions at
the portfolio level (e.g. what IT initiatives are desirable for the
company as a whole). Unlike Standards, Considerations directly
reflect the essential interests of an organization endorsed by its
business leaders. Considerations thereby provide an important
means of controlling IT to senior business stakeholders. Essentially,
Considerations allow business leaders to govern IT indirectly, without
understanding exactly how IT works.

Although Visions also provide some conceptual business-oriented
descriptions of an organization similar to Considerations, the
descriptions offered by Visions are more specific, situational and
volatile. Unlike Visions, Considerations focus on the most profound
business aspects that are rather stable in nature and less dependent
on the latest business priorities, e.g. relationships between key
business units or the attitude towards particular disruptive
technologies. Considerations typically describe how an organization
wants to work, rather than what an organization wants to do.
Considerations, though influence Visions, usually do not direct future
IT investments and do not provide any real guidance for launching
new IT initiatives, but only define the general context for all future
investments and offer a sound decision-making framework for the
whole organization.



Specific Enterprise Architecture Artifacts Related
to Considerations
Articulate subtypes of Considerations often used in established EA
practices include Principles, Policies, Conceptual Data Models,
Analytical Reports and Direction Statements. Principles can be
viewed as essential EA artifacts, Policies as common EA artifacts,
while Conceptual Data Models, Analytical Reports and Direction
Statements as uncommon EA artifacts.
Principles (Essential)
Principles (sometimes can also be called maxims or drivers) are
specific Considerations defining global high-level guidelines
influencing all decision-making and planning in an organization[278].
Principles can be regarded as an essential subtype of Considerations
found in the majority of successful EA practices.

Principles are formulated as brief written statements defining what
is important for an organization and how it needs to work to stay
competitive. They offer certain universal directives or imperatives that
can deal with various aspects of the relationship between business
and IT. Principles are very abstract and can be interpreted broadly
depending on the context. They often apply differently in different
situations and, in some cases, may even contradict each other.
Because of their conceptual nature, Principles may border with the
philosophy and values of an organization.

The definition of a single Principle, besides its title, often includes
its statement, rationale and implications[279]. The statement provides
a more extended definition of the Principle, the rationale explains the
underlying reasons justifying this Principle, while the implications
describe the consequences of adherence to the Principle. For
example, for the Principle “Business Continuity” its statement may
clarify that “Critical business operations should not be interrupted
even in case of severe emergency”, its rationale may explain that
“Uninterrupted 24/7 business operations are required to provide
flawless customer experience and establish the reputation of the
most trusted service provider according to the business strategy”,
while one of its implications may prescribe that “All critical information



systems and databases should have geographically dispersed,
readily available reserve copies in place”. However, alternative
organization-specific definitions of Principles can be adopted as well,
e.g. description, reasoning, prerequisites, context of usage and notes
for usage[280].

Among other numerous purposes, Principles are commonly used
to define the integration and standardization requirements of the
adopted operating model (see Figure 5.3), i.e. to indicate which data
should be shared and which business processes should be
standardized across all business units[281]. For example, the Principle
“Single Customer View” represents an explicit specification of the
requirement to share customer data between all business units
corresponding to the coordination or unification operating model,
while the Principle “Standardized Business Processes” represents an
explicit specification of the requirement to standardize specific
business processes across all business units corresponding to the
replication or unification operating model.

Organizations usually establish up to 5-10 global guiding
Principles agreed by senior business and IT stakeholders, and in
some cases even formally endorsed by the technology committee of
the board of directors, to support IT-related decision-making. These
Principles can be grouped for better convenience into a few related
categories (e.g. business, data and systems) and stored in a simple
MS Word file. Large companies often establish a hierarchy of
Principles, including organization-wide overarching Principles and
more specific local Principles relevant to particular business units
derived from the global Principles. The schematic graphical
representation of Principles (conventional principles and
unconventional principles) is shown in Figure 9.1.



Figure 9.1. Principles (conventional principles and
unconventional principles)

Once established, Principles act as underpinning drivers of all IT-
related decision-making processes. Alignment with Principles is
required for all plans and decisions reflected in other EA artifacts.
This alignment is often evaluated more or less formally during the
approval of newly developed EA artifacts. For instance, in most
formal cases Outlines and Designs for all IT initiatives may contain
specific subsections with the checklists of relevant Principles and
explicit explanations of how exactly these Principles have been taken
into account in the corresponding IT solutions. Principles may also be
used to evaluate and prioritize proposed IT initiatives, as well as their
possible implementation options, based on their overall organizational
fitness. Often, they provide the basis for developing more technical IT
Principles (see Figure 10.4). However, not all organizations can
benefit from using Principles as they may have no significant planning
decisions that can be effectively formulated as Principles, but only a
set of trite statements carrying little or no meaning beyond ordinary
common sense and equally applicable to most companies (e.g. the
ubiquitous industry-standard “Reuse Before Buy, Buy Before Build”
and “Data Is a Corporate Asset” Principles), as discussed later in this
chapter.
Policies (Common)



Policies (can be called security policies, cloud policies, access
policies, information exchange policies, etc.) are specific
Considerations defining overarching organizational norms typically of
a restrictive nature providing compulsory prescriptions in certain
areas. Policies can be regarded as a common subtype of
Considerations often found in successful EA practices[282].

Policies are formulated as textual descriptions usually specifying
what an organization must not do under any circumstances. Unlike
Principles, which are often very abstract and can be interpreted
broadly, Policies are generally more precise, definite and
unambiguous. Typically, they are not a subject of much debate,
reinterpretation or controversy. While Principles often provide
“positive” guidance (i.e. what an organization should do), Policies
usually provide “negative” guidance (i.e. what an organization should
not do). Essentially, Policies define the boundaries and limits of
possible IT-related planning decisions.

Policies are usually restrictive in nature and often related to
security, compliance and risk. For instance, they may specify how
organizational information systems should be accessed by internal
and external users, how the duties of these users should be
separated, which information can be shared with partners, what
classes of applications can be hosted outside of corporate data
centers or in the cloud, for how long various data records should be
retained and when they should be destroyed[283].

Policies can either document some internal organization-specific
decisions controlling the use of information and IT systems, or be
derived from the external compliance policies standard for all
companies working in specific industries or dealing with particular
types of sensitive data. For example, national privacy protection
legislation existing in most countries (e.g. GDPR across the
European Union), country-specific governmental acts (e.g. Sarbanes-
Oxley, Gramm-Leach-Bliley and HIPAA in the United States) and
international compliance standards (e.g. PCI DSS) impose strict
limitations on handling, storing and sharing specific types of
information. All these external regulations have significant
implications for the planning and usage of information systems in
organizations.



Due to their inherently restrictive nature, Policies are more often
used in organizations processing more sensitive types of data (e.g.
financial and personal information) and operating in more regulated
industries from the informational perspective (e.g. banking and
healthcare). They are often represented as high-level textual MS
Word documents listing and describing key external and internal
regulatory norms relevant to an organization. The schematic
graphical representation of Policies is shown in Figure 9.2.

Figure 9.2. Policies

Once established, Policies act as limiting constraints of all IT-
related decision-making processes. Unlike Principles, which provide
merely desirable guidelines, Policies are typically more stringent and
compulsory. For this reason, deviations from Policies are usually not
discussable and cannot be tolerated. While Principles can be
considered a weak form of rules for driving decision-making, Policies
can be viewed as a stronger form of rules for restricting inadmissible
planning decisions.

Adherence to Policies is often checked and ensured during the
approval of other more specific EA artifacts. For instance, all Outlines
and Designs of new IT initiatives must be strictly compliant with the
enacted Policies. Moreover, Policies often provide the basis for



developing more detailed and IT-specific Standards translating high-
level regulatory norms into actionable implementation-level
prescriptions. For example, if the established compliance Policies
require logging all accesses to the corporate accounting system, then
Standards may specify exactly how this requirement should be
fulfilled from a technical perspective.
Conceptual Data Models (Uncommon)
Conceptual Data Models (can also be called corporate data models,
enterprise data models, information models or simply data
architectures) are specific Considerations providing abstract
definitions of the main data entities critical for the business of an
organization and their relationship. Conceptual Data Models can be
regarded as an uncommon subtype of Considerations relatively rarely
found in EA practices.

Conceptual Data Models are expressed as simple, intuitive data
diagrams describing essential information entities used in an
organization in a business-oriented manner. Often, they are
organized around different subject areas, e.g. finance, customer,
facilities and human resources. Higher-level Conceptual Data Models
typically define major data entities owned by an organization, their
groupings and dependencies, while lower-level Conceptual Data
Models may describe in more detail various data objects, their main
attributes and relationships with each other. Sometimes they may
also include supplementary glossaries specifying the meaning of key
data types and their properties.

Conceptual Data Models provide executive-level conceptual
descriptions of data entities abstracting their storage-specific
technical details. They are relatively stable in nature and may look
rather similar in different organizations from the same industry. For
example, insurance companies may leverage the industry-standard
ACORD Information Model[284] as the foundation for their Conceptual
Data Models.

Conceptual Data Models allow business executives to explicitly
specify what information is important for the business, propose
standard naming conventions and agree on the semantic meaning of
core data entities, e.g. decide exactly what is understood under
“customer” or “product” in the context of their organization. On the



one hand, the structure and availability of data assets may have
substantial business-related ramifications. For example, the
availability of dates of birth for all customers enables effective
birthday marketing campaigns, while the availability of home
addresses for all customers allows creating customized location-
specific offerings. On the other hand, definitions of the critical
information provided by Conceptual Data Models shape the design of
all IT systems handling the corresponding data. For example, if
Conceptual Data Models define the customer data entity as a set of
name, date of birth, location and phone properties, then every IT
system capturing customer data should capture name, date of birth,
location and phone properties, while all customer databases should
store these properties in appropriate formats.

Conceptual Data Models also provide a common vocabulary and
definitions for business discussions, promote a shared understanding
of the critical data entities, help eliminate data silos caused by
inconsistent language and allow comparing “apples to apples”.
Moreover, Conceptual Data Models can improve the organization-
wide consistency of data across all business units as well as facilitate
effective data exchange between partner organizations. The
schematic graphical representation of Conceptual Data Models (high-
level models and low-level models) is shown in Figure 9.3.



Figure 9.3. Conceptual Data Models (high-level models and low-
level models)

Once developed, Conceptual Data Models provide high-level
data-centric rules shaping all architectural decisions in an
organization related to data management. In particular, Conceptual
Data Models influence the logical design of all business applications,
storage systems and underlying integration platforms manipulating
with data. All IT systems should be compliant with the established
Conceptual Data Models, which is necessary for maintaining purity
and consistency of data across the organization. They typically also
provide the basis for developing more detailed, low-level and
platform-specific Logical Data Models (see Figure 10.5). Conceptual
Data Models might be more helpful for heavily information-dependent
organizations and companies with an operating model that requires
high data integration, i.e. coordination or unification (see Figure 5.3).
Analytical Reports (Uncommon)
Analytical Reports (can be called whitepapers, position papers,
strategy papers, etc.) are specific Considerations providing executive-
level analyses of relevant technology trends and their potential impact
on the business of an organization. Analytical Reports can be
regarded as an uncommon subtype of Considerations relatively rarely
found in EA practices.

Analytical Reports typically represent the results of a business-
oriented analysis of the technology environment in which an
organization operates. Analytical Reports intend to describe the
potential influence of important technology trends on the business of
an organization as well as the desired reaction of the organization to
these trends. These descriptions may include the answers to the
following and similar questions:

What new technologies may be relevant to the business of
an organization?
What new technologies should be adopted or ignored by
an organization?
What are the strengths and weaknesses of an organization
from the technology perspective?



What opportunities and threats does the technology
environment provide to an organization?
What product vendors or service providers should be
selected by an organization for strategically important
technologies?

Analytical Reports are more often developed in relatively large
companies heavily dependent on IT. They facilitate early detection of
“tectonic shifts” in the business and technology environment, prompt
identification of disruptive technologies and their timely adoption by
an organization. Analytical Reports can take multiple different forms
including hype cycles, technology radars, SWOT analyses and
vendor analyses.

Hype cycles and technology radars focus primarily on evaluating
emerging technologies from the perspective of their maturity and
readiness for adoption in an organization. Namely, hype cycles help
assess emerging technologies according to their five maturity
lifecycle phases (technology trigger, peak of inflated expectations,
trough of disillusionment, slope of enlightenment and plateau of
productivity)[285], while technology radars help assess emerging
technologies according to their four stages of readiness for adoption
(hold, assess, trial and adopt)[286]. These forms of Analytical Reports
facilitate informed decision-making regarding the adoption of new
technologies in an organization. Technology adoption decisions are
usually made collaboratively by business executives and architects
taking into account the relevancy and potential strategic importance
of the corresponding technology for an organization, its overall
maturity and associated risks of adoption[287]. The schematic
graphical representation of Analytical Reports (hype cycles and
technology radars) is shown in Figure 9.4.



Figure 9.4. Analytical Reports (hype cycles and technology
radars)

SWOT analyses and vendor analyses focus respectively on the
overall technological position of an organization and on the selection
of strategic vendors or providers. In particular, SWOT analyses focus
on identifying the organizational strengths, weaknesses, opportunities
and threats from the technology perspective. They analyze the
general alignment of the IT capabilities of an organization to the
current situation and future trends in the business and technology
environments. Vendor analyses are more narrow-purposed EA
artifacts that focus specifically on the assessment and selection of
appropriate strategic vendors, partners or service providers. They
evaluate and range available offerings in the technology market
based on their suitability in the context of an organization, often using
analytical techniques similar to the Gartner Magic Quadrant and
Forrester Wave[288]. The schematic graphical representation of
Analytical Reports (SWOT analyses and vendor analyses) is shown
in Figure 9.5.



Figure 9.5. Analytical Reports (SWOT analyses and vendor
analyses)

Similarly to all other Considerations, Analytical Reports provide an
overarching decision-making framework for an organization. They
inform and influence various business and IT-related decisions,
including strategic choices with significant long-term repercussions as
well as project-level decisions with local implications.
Direction Statements (Uncommon)
Direction Statements (can be called architecture strategies,
strategic papers, position papers and governance papers, or used
under various area-specific titles, e.g. digital channels strategies,
ERP strategies or data warehousing strategies) are specific
Considerations describing conceptual messages communicating
major organization-wide decisions with far-reaching consequences.
Direction Statements can be viewed as an uncommon subtype of
Considerations relatively rarely found in EA practices.

Direction Statements typically represent the results of strategic
decision-making processes regarding the desired future direction of
an entire company or its major business units. They can declare an
organization-wide intention to go in a specific way, follow a particular
approach, address a specific global need, do a certain thing or merely
propose to leverage some new promising opportunity. For example,



Direction Statements may articulate the desire of an organization to
migrate all non-business-critical applications into the cloud, to
consolidate all corporate information systems based on a single
global ERP platform or, on the contrary, to develop custom IT
systems tailored specifically for the unique needs of individual
business units. Often Direction Statements communicate strategic
directives intended to improve the overall fitness of an organization
from the technology perspective, e.g. close significant IT capability
gaps undermining the business.

In some cases, Direction Statements are viewed and treated as
constituents of a broader organizational IT strategy. While the IT
strategy may address a wide variety of IT-related aspects (e.g.
solution delivery, system maintenance, sourcing approaches, staff
education, etc.), Direction Statements focus specifically on its
architectural issues, i.e. questions related to the structure of the
corporate IT landscape. For this reason, they can be developed or
refreshed together with the IT strategy as part of the same
organizational process, e.g. on a yearly basis.

Direction Statements are the most action-oriented EA artifacts of
all Considerations. While other Considerations merely describe how
an organization needs to work or analyze the technology
environment, Direction Statements point to a certain direction where
an organization needs to go in the future and explain the rationale for
this direction. However, they still do not provide any specific details
regarding how exactly it should be done. Essentially, Direction
Statements only indicate where an entire company needs to go
without specifying how.

Direction Statements can be considered as EA artifacts
complementary to Analytical Reports. While Analytical Reports
analyze the general positioning of an organization from the
technology perspective, Direction Statements propose high-level
strategies for addressing the suggestions of Analytical Reports. The
schematic graphical representation of Direction Statements is shown
in Figure 9.6.



Figure 9.6. Direction Statements

Once approved by senior executives, strategic imperatives
provided by Direction Statements drive all subsequent decision-
making processes in an organization. In particular, Direction
Statements often provide the basis for developing more specific
Visions. However, they may also influence key technology selection
processes as well as the overall evolution of the IT landscape. The
alignment of all lower-level planning decisions to the endorsed
Direction Statements is often evaluated during the approval of
corresponding EA artifacts.

Unlike other Considerations, which are normally permanent EA
artifacts having no predefined timeframes, most Direction Statements
can be viewed as temporary EA artifacts (see Table 2.2) with a limited
lifespan, though their lifespan can be rather long, i.e. they live as long
as the indicated strategic intentions stay relevant. Direction
Statements are developed and widely communicated to disseminate
specific global and far-reaching IT-related planning decisions across
the whole organization, can be updated along with their
implementation to steer further activities, but when the respective
directions fade away, they lose their value as EA artifacts and get
archived. In other words, depending on the longevity of the



corresponding strategic intentions, Direction Statements can either
follow a typical lifecycle of short-lived temporary EA artifacts, or
exhibit some signs of permanency (e.g. periodical updates) for long-
living directions.



Additional Concerns Regarding Considerations
Besides the general danger of insufficient stakeholder involvement in
their development common to all decisions EA artifacts (see Figure
2.7), the single biggest threat associated specifically with the practical
use of Considerations is arguably the development of trivial and
universal Considerations, which may be applied equally well to all
organizations. These Considerations only distract attention, but add
little or no real value from the perspective of planning. Considerations
can be useful only when they are able to guide other decision-making
processes, i.e. help understand which specific planning decisions
may be suitable for the needs of an organization and which choices
might be unacceptable. In other words, valuable Considerations allow
clearly distinguishing appropriate IT-related planning decisions from
inappropriate ones. Essentially, useful Considerations themselves
represent certain conceptual, global and overarching planning
decisions guiding more specific, local and low-level planning
decisions.

In order to understand whether proposed Considerations
represent real planning decisions or merely universal truisms, they
can be subjected to a simple “smoke” test: meaningful Considerations
always imply certain trade-offs, can be potentially disagreed with and
stay meaningful when negated[289]. For example, Principles
proclaiming that “All IT systems should be effective and efficient”, “All
IT systems should be developed for specific purposes” or “All IT
systems should be driven by the essential business needs” are
evident motherhood statements equally applicable to all organizations
without any exceptions since no organizations need ineffective,
inefficient and purposeless systems, which are not driven by their
business needs. These and similar Principles are virtually useless for
all practical purposes; they do not represent any real planning
decisions and should be avoided[290]. By contrast, effective Principles
are usually organization-specific, often reflect unique organizational
needs and cannot be simply borrowed from other companies[291]. For
example, Principles defining the essential requirements of the desired
operating model (i.e. which business processes should or should not
be standardized across different business units, as well as which data



should or should not be shared globally, see Figure 5.3) represent
profound planning decisions as each of these options has certain
long-term and far-reaching repercussions for both business and IT.
Analogously, Principles stating that “All IT systems deployed in retail
outlets should work correctly with the intermittent Internet
connectivity” and “All customer-facing web interfaces should be
accessible via a single sign-on mechanism” represent significant
organization-wide planning decisions with clear trade-offs and
consequences for both business and IT[292]. In some cases,
meaningful Principles can articulate organization-specific decisions
on the required core IT capabilities critical for the adopted business
model[293].

At the same time, some Principles at first sight may sound trivial,
but actually represent important business decisions. For instance,
Principles declaring that “All IT systems should be designed for high
availability and business continuity” and “All IT systems should be
highly secure” may seem universal since no companies want to have
unavailable or insecure systems. However, in reality these and similar
Principles typically indicate that an organization needs IT systems
with increased levels of fault tolerance and security exceeding some
reasonable default expectations (e.g. guaranteed service uptime of
99.99% or even higher) and its business executives are ready to
invest additional amounts of money in the necessary IT infrastructure
to achieve these desired levels[294]. In spite of their apparent triviality,
each of these Principles represents a significant global planning
decision with specific requirements, pros and cons for both business
and IT. For example, using hot standby servers, real-time data
backups or multi-factor authentication (MFA) mechanisms for
business-critical systems implies making an inevitable trade-off
between business continuity, information security, user convenience,
development timelines and costs. After being agreed upon, these
Principles guide all “downstream” technology selection and project-
level planning decisions.

Likewise, Analytical Reports suggesting that an organization
should adopt the recent release of the Windows operating system
and install it on all its Windows-based computers, or that all its web-
based applications should embrace the capabilities of the latest



versions of popular Internet browsers are essentially trivial and
useless. They do not contain any significant planning decisions and
should not be produced. On the contrary, Analytical Reports
evaluating the overall readiness, maturity, suitability and possible
opportunities for adoption, as well as the risks of non-adoption, of
potentially disruptive technologies represent key technology-related
business concerns. For example, comprehensive assessments of the
long-term consequences of introducing the cloud, big data, RFID or
blockchain technologies and the corresponding decisions regarding
their adoption can be critical for the whole organization. Each of these
adoption or non-adoption decisions entails considerable risks,
opportunities and far-reaching ramifications for both business and IT.



Chapter Summary
This chapter discussed Considerations as a general type of EA
artifacts from the perspective of their informational contents,
development, usage, purpose and benefits and then described in
more detail popular narrow subtypes of Considerations including
Principles, Policies, Conceptual Data Models, Analytical Reports and
Direction Statements. The key message of this chapter can be
summarized in the following essential points:

Considerations describe global conceptual rules and
fundamental considerations important for business and
relevant to IT representing the overarching organizational
context for information systems planning
Considerations are permanent decisions EA artifacts that
are developed once collaboratively by business executives
and architects, periodically updated according to the
ongoing changes in the business environment and used to
influence all other architectural decisions
Considerations help achieve the agreement on basic
principles, values, directions and aims, eventually leading
to improved overall conceptual consistency between
business and IT in an organization
Principles are essential Considerations defining global
high-level guidelines influencing all decision-making and
helping business executives and architects agree on the
most fundamental imperatives regarding the use of IT in an
organization
Policies are common Considerations defining overarching
organizational norms and compulsory prescriptions of a
restrictive nature and helping business leaders and
architects agree on how an organization must not use its IT
resources
Conceptual Data Models are uncommon Considerations
providing abstract definitions of the key data entities with
their relationship and helping business leaders and
architects achieve a shared understanding of the required
structure of corporate data assets



Analytical Reports are uncommon Considerations providing
executive-level analyses of relevant technology trends and
helping business leaders and architects develop a common
attitude towards innovative and disruptive technologies
Direction Statements are uncommon Considerations
communicating major organization-wide planning decisions
with far-reaching consequences and helping business
executives and architects agree on the most general future
course of action for business and IT
The biggest threat to the productive use of Considerations
in an EA practice is establishing trivial Considerations that
only create an impression of planning and distract
attention, but actually do not represent any real planning
decisions and are unable to guide subsequent decision-
making processes





Chapter 10: Standards
The previous chapter focused on Considerations as the first general
type of EA artifacts defined by the CSVLOD model of enterprise
architecture. This chapter discusses in great detail various aspects of
Standards as the next general type of EA artifacts (IT-focused rules)
as well as their more specific subtypes often used in EA practices. In
particular, this chapter starts with describing the common properties
of all Standards including their type-specific informational contents,
development and usage scenarios, role in an EA practice and
associated organizational benefits. Then, this chapter discusses in
detail popular narrow subtypes of Standards including Technology
Reference Models, Guidelines, Patterns, IT Principles and Logical
Data Models, as well as some other EA artifacts related to Standards.
Lastly, this chapter provides additional concerns and
recommendations regarding the practical use of Standards as part of
an EA practice.



Standards as a General Type of Enterprise
Architecture Artifacts
Standards are IT-focused rules EA artifacts (see Figure 8.1). They
describe global IT-specific rules defined by architects and share the
essential common properties of both IT-focused EA artifacts and rules
EA artifacts. Specific examples of EA artifacts related to Standards
include Technology Reference Models, Guidelines, Patterns, IT
Principles, Logical Data Models and some other similar, but less
popular EA artifacts (see Figure 8.2).
Informational Contents
Standards describe global technical rules, standards, patterns and
best practices relevant to IT systems. Basically, Standards define how
all IT systems in an organization are implemented from the
technology perspective. The implementation-level guidelines reflected
in Standards address the following and similar technical questions:

What technologies and products should be used in IT
solutions?
How exactly should the available technologies be used in
IT solutions?
What implementation approaches should be followed in IT
solutions?
What system components should be reused in IT
solutions?
How should IT systems be organized and integrated?
What protocols should be used for the interaction between
IT systems?
How should main data entities be stored in IT systems?
What legislative prescriptions should be followed in IT
solutions?

All these questions reflect very IT-specific concerns irrelevant and
even incomprehensible to most business stakeholders. Business
executives are usually unaware of particular programming languages,
system implementation approaches, integration patterns, technical
best practices or server operating systems supporting business
processes in their organization. Even though Standards are based on



best business interests, they are developed exclusively by architects
and other senior IT experts inside the IT department and may have
no evident or easily traceable connections to the underlying business
needs. Since Standards are purely technical EA artifacts intended
largely for architects alone, they cannot be regarded as dual EA
artifacts (see Figure 2.5).

Standards seldom describe the business domain, but
predominantly focus on various technical EA domains including
applications, data, integration, infrastructure and security (see Figure
2.3). Standards are very technology-specific in nature and heavily
depend on the current technology environment. In small companies,
a single overarching set of Standards may apply to an entire
organization. However, more often different subunits of the IT
department focused on particular technologies establish their own
Standards addressing their technology-specific practices. In large,
complex and decentralized companies, IT departments of major
business units (e.g. lines of business, business functions or divisions)
usually develop their own sets of Standards aligned with local unit-
specific needs, but consistent with global corporate Standards.

Standards typically either do not focus on specific points in time or
focus on the current state. On the one hand, many Standards,
including IT Principles and Guidelines, do not refer to any specific
time points and can be considered timeless. They recommend
specific implementation approaches that are followed now, might
have been followed in the past and will be followed in the future as
well, unless modified or removed as inappropriate. On the other
hand, some Standards, most notably Technology Reference Models,
are more focused on the current state of the technology portfolio.
Essentially, these Standards provide an inventory of existing
technologies, approaches and best practices currently used in an
organization.

Standards can be expressed in various formats from the
perspective of their representation, volume and notation. Depending
on the nature of their content, Standards can be textual or graphical,
brief or voluminous, formal or informal. Since they are intended for a
competent, specialized and IT-savvy audience, Standards can use
essentially any reasonable formats required to convey their meaning



in the most accurate way. They often use very IT-specific terminology
and strict notations. Physically, Standards can be stored either in
simple MS Office formats (e.g. Word and less often Visio), or in
architectural repositories offered by specialized software tools for
enterprise architecture, as discussed later in Chapter 18 (Instruments
for Enterprise Architecture).
Development and Usage
Standards represent mostly planning decisions on how all IT systems
should be implemented and some facts on the current approaches
and technologies (see Table 2.1). They are developed as part of the
Technology Optimization process (see Table 6.1 and Figure 6.1)
collaboratively by architects and technical subject-matter experts (see
Figure 2.7). The primary developers of most Standards are architects.
Architects discuss, select and document the most appropriate
technologies and system implementation approaches on behalf of the
whole organization based on their best understanding of its business
interests. However, architects normally also involve knowledgeable
subject-matter experts competent in specific technologies or areas
(e.g. senior software developers and team leads), who contribute
their expertise and facilitate the development of adequate Standards.
Additionally, proposed Standards are often formally approved by
senior IT managers and signed-off by the CIO, usually as part of the
established technology governance mechanisms, as discussed later
in Chapter 17 (Architecture Functions in Organizations).

New Standards are typically introduced in a reactive bottom-up
manner as they become necessary for particular IT initiatives, often
along with the delivery of IT projects pioneering the practical use of a
new technology or implementation approach[295]. Moreover,
Standards are usually not developed from scratch in an organization-
specific manner, but rather based on the existing industry standards
and best practices[296]. Architects can study available industry
standards, assess their applicability in the context of their
organization, adapt these standards to unique organization-specific
needs if necessary and then introduce them to their organization.
Some Standards, especially related to information security, encryption
and retention, may be prescribed by or derived from the requirements
of mandatory legislative acts reflected in Policies (see Figure 9.2).



For example, if regulatory Policies require preserving all audit trails,
access logs and electronic documentation for a certain number of
years, then specific Patterns or other Standards may be developed to
provide recommended ways of addressing these requirements in all
information systems across the entire IT landscape

After being established, Standards influence the architectures of
all IT initiatives. They are used predominantly as technical reference
materials by architects during the planning of Outlines and Designs
for new IT solutions. Basically, Standards can be viewed as
“backend” EA artifacts used mostly within the IT department. They
are developed largely by architects for architects to facilitate IT
project planning and may have little or no external stakeholders
outside of the IT department or, in some cases, even outside of the
architecture function. For instance, IT project teams may be unaware
that the projects they are implementing are based on particular
technologies recommended by Standards, aligned with certain
approaches defined by Standards or reuse specific components
described in Standards. However, some Standards, especially
Guidelines and Logical Data Models, often provide highly specific
implementation-level prescriptions that can be used directly by project
teams during the development of Designs and their subsequent
implementation.

By providing recommended technical means for developing
Outlines and Designs, Standards shape the architectures of all new
IT solutions including their internal structure as well as their
integration with the existing IT systems. At the same time, by shaping
the structure of individual IT solutions, Standards eventually shape
the overall structure of the entire organizational IT landscape. For
instance, the persistent usage of specific technologies in all new IT
solutions ultimately creates the IT landscape based on the
corresponding technologies, while the consistent adherence to
specific system integration approaches in all new solutions eventually
creates the landscape structured according to the respective
interaction patterns. Essentially, the prolonged use of certain
Standards shapes the entire IT landscape via shaping separate IT
solutions constituting it.



Adherence to Standards is typically achieved by means of formal
architectural reviews of all the plans for specific IT initiatives and
projects. Specifically, Outlines and Designs for all proposed IT
solutions are typically peer-reviewed and approved by other
architects as part of the routine investment and project governance
procedures in order to enforce their compliance with the established
Standards, as discussed later in Chapter 17 (Architecture Functions
in Organizations). Architects also often supervise IT project teams
during the subsequent project implementation to ensure the actual
adherence to Standards. Similarly to Considerations, reasonable
deviations from Standards are usually acceptable when sound
justifications for these deviations are provided. For example, if the
intended business objectives of a new IT project can be achieved
only via using a unique technology or specific implementation
approach inconsistent with the existing Standards, then the deviation
from Standards in this particular project may be consciously approved
by architects, depending on the business importance of the project.
The decision to depart from Standards may be informed by the
estimated architecture debt ensuing from this departure, as discussed
later in Chapter 18 (Instruments for Enterprise Architecture).

Standards are permanent EA artifacts (see Table 2.2) normally
with a lengthy lifespan. They are relatively stable in nature and, once
established, do not change particularly often. However, Standards
should still be periodically reviewed and updated according to the
ongoing evolution of the technology environment to stay current and
relevant. For instance, they may be revised by architects and
technical subject-matter experts on a yearly basis to reflect the latest
cutting-edge technology developments. As part of the annual review
process, established Standards may occasionally be discarded if
considered obsolete or no longer relevant.
Role and Benefits
Standards represent proven reusable means for IT systems
implementation. They document effective, reliable and regulatory
compliant implementation approaches that proved useful in previous
IT projects for their further reuse. Thereby, Standards facilitate
organizational learning, accumulate and allow reusing the experience
and wisdom of multiple senior IT specialists. The recommendations of



Standards offer experience-based advice regarding the design of new
IT solutions in the context of an organization. Standards essentially
provide numerous time-tested IT tools and recipes for solving
organizational business problems.

The general purpose of all Standards is to help achieve technical
consistency, technological homogeneity and regulatory compliance.
The use of Standards for planning new IT solutions can ensure that
all IT systems in an organization use similar approaches in similar
situations, analogous solutions to analogous problems, same
property fields for same data entities and standard technologies at all
layers of the technology stack. Furthermore, the inclusion of pertinent
legislative requirements into a regular set of Standards also ensures
that all IT systems are compliant with mandatory industry regulations.

The proper use of Standards allows consolidating, simplifying and
standardizing the corporate IT landscape, as well as “pipelining” the
delivery of new IT initiatives. Main ensuing organizational benefits of
using Standards can be summarized into faster initiative delivery,
reduced costs, risks and complexity. First, the use of Standards leads
to more rapid delivery of new IT initiatives for a number of reasons,
including the following ones:

Standards help accumulate and leverage the existing
technical expertise of IT staff in new IT initiatives
Standards help establish reusable components or building
blocks for creating new IT systems
Standards help avoid unnecessary learning curves
associated with using untried technologies and approaches

Second, the use of Standards reduces IT-related costs due to
many reasons, including the following ones:

Standards help limit the number of supported technologies,
products and vendors
Standards help minimize the license fees for proprietary
software
Standards help streamline the skill sets of IT staff and
optimize the workforce

Third, the use of Standards mitigates many IT-related risks
because of several reasons, including the following ones:



Standards help reuse proven implementation approaches
reducing the typical risks associated with project delivery
Standards help reuse proven technologies increasing the
general stability and security of the organizational IT
landscape
Standards help adhere to the requirements of relevant
regulatory acts reducing the potential business risks related
to compliance issues

Fourth, the use of Standards results in a lowered complexity of the
corporate IT landscape for a number of reasons, including the
following ones:

Standards help restrain the overall technological diversity
of the IT landscape
Standards help control the diversity of adopted
implementation approaches
Standards help minimize the number of interaction patterns
between different IT systems and avoid the “spaghetti” of
connections

Additionally, the use of Standards leads to improved technical and
logical interoperability between various IT systems due to at least
three different reasons:

Standards help eliminate the technological disparity
between IT systems
Standards help leverage common system integration
approaches and protocols
Standards help achieve logical data compatibility and
consistency by defining common data types, structures and
formats

Difference from the Adjacent Types
Standards, as IT-focused rules EA artifacts, are adjacent to
Considerations and Landscapes (see Figure 8.1). Although
Considerations also describe some global rules defining an
organization similar to Standards, the rules described in
Considerations have significant business importance and represent
critical business decisions. While Considerations are very abstract in
nature, expressed in business language and reflect the essential
concerns of business executives, Standards are rather narrow, use



highly IT-specific terminology and do not reflect any business
interests directly. Accordingly, Considerations influence both business
and IT decision-making, but the impact of Standards is largely limited
only to technical decisions related to the implementation of new IT
solutions. However, Considerations provide only general conceptual
suggestions for decision-making, while Standards offer more specific
prescriptions directly applicable in particular situations or projects.
Business leaders do not understand Standards and cannot use them
to manage IT. Unlike collaboratively developed Considerations,
Standards are developed largely by architects alone based on their
best understanding of business interests. Essentially, business
executives can control Standards only indirectly by establishing
Considerations, which in their turn influence the selection of
Standards, and by hiring trustworthy architects, who are able to
establish appropriate Standards reflecting the genuine business
needs.

Although Landscapes also provide some high-level technical
descriptions of an organization similar to Standards, the descriptions
offered by Landscapes are more specific in nature and refer to
particular instances of IT assets. Unlike Landscapes, Standards do
not distinguish individual IT assets (e.g. separate systems or
databases), but rather provide some overarching rules related to all
assets or instances of a certain type (e.g. to all applications or
servers). Even though Standards describe proven approaches for
implementing IT systems, they do not explain which or how many
existing systems are actually implemented based on these
approaches. Standards only recommend how to develop new IT
systems, but do not describe what systems exist in the current IT
landscape and how they are related to each other.



Specific Enterprise Architecture Artifacts Related
to Standards
Articulate subtypes of Standards often used in established EA
practices include Technology Reference Models, Guidelines,
Patterns, IT Principles and Logical Data Models. Technology
Reference Models and Guidelines can be viewed as essential EA
artifacts, Patterns and IT Principles as common EA artifacts, while
Logical Data Models as uncommon EA artifacts.
Technology Reference Models (Essential)
Technology Reference Models (TRMs, can also be called
technology standards, technical reference models, technology
reference architectures or split into separate domain-specific
reference models, e.g. infrastructure reference models and
application reference models) are specific Standards providing
structured graphical representations of all technologies used in an
organization. Technology Reference Models can be considered as an
essential subtype of Standards found in the majority of successful EA
practices.

Technology Reference Models represent comprehensive views of
the whole organizational technology stack. They map all technologies
and products used in an organization to the respective technical
functions they fulfill or support. Basically, Technology Reference
Models structure and describe the technology portfolio of an entire
organization.

At the highest level, Technology Reference Models can be either
loosely aligned with the stack of technical EA domains (see Figure
2.3), or structured in any other arbitrary manner suitable for a
particular organization[297]. In the former case, they are likely to
organize the technology stack into typical technical layers, e.g.
applications, databases, middleware, networks, servers and security
mechanisms. In the latter case, they can be structured in a variety of
ways, for example, into end-user application services (e.g.
communication and office tools), system services (e.g. virtualization
and storage platforms) and infrastructure services (e.g. telephony and
hosting arrangements).



Technology Reference Models are structured hierarchically, i.e.
each of the higher-level categories can include a number of lower-
level, more fine-grained technology subgroups. For example, the
databases category may comprise relational databases, NoSQL
databases and cloud-based storage, while the software servers
category may be subclassified into web servers, application servers
and servlet containers. The depth and granularity of the classification
hierarchy generally depend on the size of the corporate IT landscape,
the number of utilized technologies and some other factors.
Ultimately, Technology Reference Models show the technologies
employed in an organization relating to each category, often with their
specific version numbers. The structured nature of Technology
Reference Models helps architects identify redundant and duplicated
technologies fulfilling the same or highly similar technical functions.

In organizations relying predominantly on the available packaged
solutions and external services, Technology Reference Models may
be rather high-level and focus mostly on the corresponding products,
providers and vendors. On the contrary, in companies creating their
own homegrown information systems, Technology Reference Models
may be very detailed and contain multiple lower-level,
implementation-specific elements including concrete versions of
utilized programming languages, major libraries and frameworks, e.g.
Spring, Hibernate or AngularJS. Furthermore, in these cases they
may also cover various instruments necessary for software
development, e.g. build automation tools, continuous integration
servers, software configuration management (SCM) and version
control systems. It is important to understand that Technology
Reference Models depict technologies that application end users may
not even guess about, do not notice their existence or use them
unconsciously without realizing it, e.g. web browsers, document
viewers, email clients and instant messengers. For this reason, their
contents are unlikely to interest any business managers.

Technology Reference Models are often color-coded to indicate
the status of different technologies and products. In particular,
technologies and products can be classified from the perspective of
their lifecycle phases and opportunities for future reuse into different
groups including, but not limited to, the following categories:



Current – up-to-date technologies and products that are
currently in use, not planned to be retired in the future and
can be safely reused in new IT solutions
Emerging – cutting-edge technologies and products that
are not actively used at the current moment, but planned
for future adoption and can be used in new IT solutions
Unsupported – outdated technologies and products that
are currently in use, but are no longer supported by their
vendors and should not be reused in new IT solutions
Retiring – legacy technologies and products that are
currently in use, but planned to be retired in the near future
and should not be reused in new IT solutions
Prohibited – technologies with known critical defects (e.g.
licensing issues or security vulnerabilities) that must be
eliminated from the corporate IT landscape immediately
and require taking urgent actions
Retired – technologies that presumably have been
completely removed from the IT landscape in the recent
past, but temporarily left in Technology Reference Models
for communication purposes and clarification of their status
Unknown – technologies whose status is currently unclear,
i.e. decisions regarding their future in the IT landscape and
reuse prospects have not yet been made

Technology Reference Models provide a perfect example of EA
artifacts representing both decisions and facts (see Table 2.1) and
combining their properties. On the one hand, as facts EA artifacts,
they list all the technologies currently deployed and used in an
organization, which is a mere reflection of the objective reality. On the
other hand, as decisions EA artifacts, they specify which of these
technologies will be supported, expanded or retired in the future,
which is a purely subjective planning decision. Put it simply, the set of
utilized technologies represents objective facts, whereas their color-
coding represents planning decisions. Different types of updates of
Technology Reference Models also differ accordingly in their nature,
i.e. the updates of facts can be accomplished by individual architects,
while the updates of decisions require achieving a collective
consensus (see Figure 2.7). For example, if a previously unidentified



technology is found to be used somewhere in an organization, then
this technology can be simply added to Technology Reference
Models with an unknown status by a single architect to reflect the
newly uncovered fact. However, an authoritative decision to reuse,
support or decommission this technology in the future can be made
only collaboratively with the involvement of all relevant architects,
senior IT managers and subject-matter experts.

In some cases, comprehensive Technology Reference Models
can be split into two-three more narrow reference models covering
different layers of the technology stack, for example, into application
reference models, infrastructure reference models and security
reference models. In the simplest cases, Technology Reference
Models, or their separate components, can be maintained as one-
page MS Visio diagrams. The schematic graphical representation of
Technology Reference Models (stack-aligned models and arbitrary
models) is shown in Figure 10.1.

Figure 10.1. Technology Reference Models (stack-aligned
models and arbitrary models)

Technology Reference Models help architects select the most
appropriate available technologies and products for new IT solutions
at both the early Outlines and later Designs stages of IT initiatives.
Compliance with Technology Reference Models is typically achieved



via peer-reviewing Outlines and Designs of all IT solutions and
discussing possible deviations. The mechanism of color-coding (i.e.
marking technologies as deprecated, current or strategic) also helps
architects manage the lifecycle of different technologies and optimize
the entire technology portfolio of an organization. Technology
Reference Models play especially important roles in companies
having significant in-house software development resources and
producing their own custom applications and systems, rather than in
organizations relying on standard commercial off-the-shelf (COTS)
products supplied by external vendors.
Guidelines (Essential)
Guidelines (can also be called standards or principles) are specific
Standards providing IT-specific implementation-level prescriptions
applicable in narrow technology-specific areas or domains[298].
Guidelines can be considered as an essential subtype of Standards
found in the majority of successful EA practices.

Guidelines are formulated as brief written statements providing
actionable recommendations regarding the usage of particular
technologies, approaches or techniques in IT solutions, e.g. “All data
backups should be encrypted and password-protected to prevent
unauthorized access”, “Each user request should be assigned a
unique transaction ID to enable traceability” and “All interactions with
external systems should be logged to monitor their SLAs”. They are
typically very concrete, unambiguous and technical in nature.
Guidelines focus mostly on the internal structure of separate IT
solutions, rather than on the overall structure of the IT landscape.
They are usually grouped according to multiple narrow technology-
specific domains (e.g. network protocols, data encryption, server
deployment, etc.) and maintained by different groups of IT experts
specialized in different technologies.

Guidelines complement Technology Reference Models and are
often used in conjunction with them. While Technology Reference
Models only specify what technologies should be used in IT solutions,
Guidelines provide more detailed prescriptions specifying exactly how
these technologies should be used. Unlike Technology Reference
Models, which may be used only by architects, Guidelines are often
relevant to both architects and IT project teams.



Organizations often develop numerous Guidelines of all sorts
covering various technical EA domains. These Guidelines are
typically introduced over time as architects and project teams learn
new best practices reflecting the effective use of concrete
technologies in IT solutions. However, architects may also leverage
the established body of time-proven industry best practices and
develop organization-specific Guidelines on their basis. Moreover,
Guidelines can be derived from higher-level normative Policies (see
Figure 9.2). For example, if regulatory Policies require handling
personal information and credit card data in encrypted formats, then
corresponding Guidelines may be developed to specify exactly how
these types of data must be encrypted, transmitted, stored and
protected in all corporate IT systems.

Since Guidelines are very detailed and specific, for most
organizations of considerable size it is impractical to maintain a single
unified list of Guidelines relevant to all IT solutions in an entire
organization. In these cases, multiple separate lists of Guidelines
may be developed and maintained by the groups of IT specialists
working in different parts of an organization or with different
technologies. For instance, architects and project teams
implementing IT solutions for different business units may establish
highly unit-specific lists of Guidelines reflecting their local best
practices. As a result, different business units of an organization often
have differing Guidelines regarding the proper use of the same
technology closely aligned with their needs. Alternatively, technology-
specific Guidelines may be owned by architects and senior subject-
matter experts from the centers of excellence in respective
technologies, e.g. data warehousing or mobile applications.

Established Guidelines can be most easily stored as a collection
of simple MS Word documents related to corresponding technologies
and, if necessary, to different business units. The schematic graphical
representation of Guidelines is shown in Figure 10.2.



Figure 10.2. Guidelines

Guidelines help architects and IT project teams follow proven best
practices during the planning and implementation of new IT solutions.
Many Guidelines provide very detailed and low-level prescriptions
which are often too specific to be reflected in Designs, let alone in
Outlines. Furthermore, some Guidelines (e.g. secure coding
standards) cannot be enforced at the solution planning stage. For this
reason, the adherence to Guidelines is more often achieved via
supervising project teams at the solution implementation stage, than
via peer-reviewing Designs. For example, the adherence to secure
coding standards can be ensured by architects only by means of
reviewing the actual program code produced by project teams.
Patterns (Common)
Patterns (can also be called reference architectures) are specific
Standards providing generic reusable solutions to commonly
occurring problems in the design of IT systems[299]. Patterns can be
considered as a common subtype of Standards often found in
successful EA practices.

Patterns represent proven organization-specific reusable technical
components for IT solutions addressing some common problems or
needs. They describe how the most typical problems related to the



design of new IT solutions should be solved in an organization. For
example, Patterns can provide readily available solutions to the
problem of creating failover clusters, deploying firewall-protected
servers or structuring distributed IT systems. Particularly often,
Patterns deal with the information exchange issues and provide
recommended organization-wide integration approaches for
connecting disparate applications with each other. Essentially,
patterns offer complete logical “bricks” or building blocks from which
new IT solutions can be constructed. The same Patterns can be
successfully reused in the design of multiple different IT solutions
facing similar design problems.

The definition of a single Pattern often includes its description,
applicability, rationale and solution sections. In particular, the
description section explains what common problem the Pattern
intends to solve and how. The applicability section clarifies in which
situations the Pattern should be and should not be applied. The
rationale section explains why the Pattern provides a preferred
solution to the stated problem. Finally, the solution section describes
in detail the structure of the solution recommended by the Pattern.

Although Patterns describe some tangible components of IT
solutions, on their own they can be regarded only as purely
conceptual constructions or rules. Patterns do not physically exist
independently of specific IT solutions embodying these Patterns. In
other words, Patterns themselves are intangible in nature and can be
instantiated and materialized only via following their prescriptions in
real IT solutions. The schematic graphical representation of Patterns
is shown in Figure 10.3.



Figure 10.3. Patterns

A catalog of Patterns helps architects select and reuse proven
implementation approaches during the planning of specific IT
solutions, more often at the later Designs stages of IT projects.
Adherence to established Patterns is typically achieved via peer-
reviewing Outlines and Designs of all IT solutions and negotiating
possible deviations.
IT Principles (Common)
IT Principles (can often be called simply principles) are specific
Standards defining global high-level IT-specific guidelines influencing
all IT-related decisions and plans in an organization[300]. IT Principles
can be considered as a common subtype of Standards often found in
successful EA practices.

IT Principles are conceptually similar, or even identical, IT-oriented
counterparts of business-focused Principles (see Figure 9.1). IT
Principles are formulated as brief written statements defining what is
important for IT and how IT needs to work, which can be rather
abstract and interpreted differently in different situations. Unlike
Principles, IT Principles define purely IT-specific rules that are largely
irrelevant to business stakeholders and do not reflect directly any



business decisions[301]. However, IT Principles can be derived from
business-focused Principles. For instance, if Principles require high
business continuity, then IT Principles may necessitate hosting
backup copies of all critical IT systems and databases in separate
data centers.

Similarly to Principles, the definition of a single IT Principle may
also include its statement, rationale and implications. For example,
for the IT Principle “Two-Vendor Policy” its statement may clarify that
“We work and build long-lasting relationships with two strategic
vendors simultaneously without giving preference to either of them”,
its rationale may explain that “Working with two different vendors
allows balancing consolidation and flexibility, leveraging economies of
scale but avoiding vendor lock-in”, while one of its implications may
prescribe that “In every situation products and services of both
strategic vendors should be equally considered and the best of the
two offers should be preferred”.

IT Principles can also be viewed as broad, abstract and higher-
level versions of Guidelines. While Guidelines provide narrow
technology-specific rules that usually shape only the internal details
of separate IT solutions, IT Principles define overarching technology-
agnostic imperatives often having a far-reaching impact on IT,
influencing the architectures of all IT solutions and eventually shaping
the overall structure of the corporate IT landscape. However, the
practical difference between IT Principles and Guidelines can be
somewhat blurred and a strict border between them is arguably
impossible to delineate.

Organizations often establish about 10-20 or more guiding IT
Principles agreed by architects and other senior IT stakeholders,
including the CIO[302]. For better convenience, these IT Principles are
usually grouped according to their EA domains, e.g. applications,
data, integration, infrastructure and security. Large companies often
establish a hierarchy of IT Principles, including global organization-
wide IT Principles and more specific local IT Principles in particular
areas consistent with the global ones. The schematic graphical
representation of IT Principles is shown in Figure 10.4.



Figure 10.4. IT Principles

Once established, IT Principles act as underpinning drivers of all
IT-specific decisions. IT Principles help architects select the most
appropriate implementation approaches for all IT initiatives, often at
their early Outlines stages. Alignment with IT Principles is required for
all IT-related plans and decisions. This alignment is typically achieved
by means of discussing and peer-reviewing Outlines, Designs and
also Landscapes, when they contain any planning decisions.
Logical Data Models (Uncommon)
Logical Data Models (can also be called logical information models,
canonical data models, data schemas, etc.) are specific Standards
providing logical or even physical platform-specific definitions of
common data entities and their relationship. Logical Data Models can
be considered as an uncommon subtype of Standards relatively
rarely found in EA practices.

Logical Data Models are expressed as formal IT-oriented data
diagrams describing core data entities used in an organization.
Usually they define the structure of main data types with all their
properties in accurate detail, often including exact field titles, types,
formats, lengths and their relationships with each other. Logical Data
Models can range in their level of abstraction from purely logical



models defining only the precise composition of information to very
technical diagrams also containing many implementation-specific
elements. Sometimes Logical Data Models also explain where and
when the corresponding data objects are generated, where and when
they are consumed and which systems use these objects for
communication.

Since detailed Logical Data Models are pretty hard to maintain,
these models tend to focus only on the most critical shared data
entities of organization-wide significance that exist separately from
specific applications and are often passed between different services
and systems, e.g. customer, product or order entities. Similarly to
business-focused Conceptual Data Models (see Figure 9.3), Logical
Data Models are stable in nature and change rather infrequently.
Often, they represent more detailed and IT-specific versions of
abstract Conceptual Data Models agreed with business executives,
i.e. the next level of detail underneath them. While Conceptual Data
Models might look somewhat generic and organization-neutral,
Logical Data Models are typically very organization-specific. Because
of their direct interlinkage, these two types of EA artifacts are
normally updated synchronously.

Unlike simple and intuitive Conceptual Data Models, Logical Data
Models usually use special entity-relationship modeling notations
intended primarily for IT specialists and hardly understandable to
most business stakeholders, e.g. UML. These diagrams provide
purely technical descriptions of data entities, or classes, and may
contain peculiar storage-specific details or fields. For instance,
Logical Data Models often include primary keys and foreign keys
specific for tables in relational databases. Moreover, they can even
describe physical, platform-specific representations of data entities.
For example, Logical Data Models may provide separate
recommended definitions of the same data entities in the XML
schema definition (XSD) format for integration middleware and in the
SQL data definition language (DDL) format for Oracle and DB2
database platforms.

Similarly to Technology Reference Models, Logical Data Models
can represent a mix of both decisions and facts (see Table 2.1). On
the one hand, they can establish the desirable standardized structure



of the key organization-wide data entities which all new IT systems
are expected to use. On the other hand, they can simply document
the existing structure of the most widely used data objects in different
IT systems to facilitate their further reuse or to be helpful merely as
common data reference materials for architects.

Logical Data Models help achieve better technical data
consistency between different IT systems and ensure that all systems
in an organization capture and store exactly the same data in the
same formats. Thereby, Logical Data Models ease data exchange,
improve interoperability and facilitate integration between different IT
systems. The schematic graphical representation of Logical Data
Models (high-level models and low-level models) is shown in Figure
10.5.

Figure 10.5. Logical Data Models (high-level models and low-
level models)

Like all other Standards, Logical Data Models provide global IT-
specific rules relevant to all IT systems in an organization.
Specifically, all new IT systems handing common data entities are
expected to use standard definitions of these entities provided by
Logical Data Models in their Designs. Basically, Logical Data Models
shape the architectural requirements for all applications dealing with
shared data. Instead of creating different versions of the same data



objects in different applications, architects and project teams should
reuse established data definitions to achieve logical consistency,
enable interoperability and ease the integration between various IT
systems, especially between customized in-house systems and
commercial off-the-shelf (COTS) products. Compliance with Logical
Data Models is typically achieved via peer-reviewing Designs of all IT
systems and by supervising the IT project teams implementing these
systems. Similarly to Conceptual Data Models, Logical Data Models
might be more useful in highly information-dependent organizations,
especially those which operate according to the coordination and
unification models that imply significant data integration (see Figure
5.3).
Less Popular Enterprise Architecture Artifacts Related to
Standards
Aside from Technology Reference Models, Guidelines, Patterns, IT
Principles and Logical Data Models described above, some other
noteworthy subtypes of Standards are occasionally found in
organizations practicing enterprise architecture. First, some
companies use technology inventories. Technology inventories
provide comprehensive catalogs of all technologies used in an
organization. On the one hand, technology inventories are
conceptually similar to Technology Reference Models. Like
Technology Reference Models, they capture the current technology
portfolio and indicate the status of various technologies in the
corporate IT landscape. However, technology inventories are
represented in a tabular or sometimes textual, rather than graphical,
format. They do not use any specific visual structures for organizing
the available technologies, but present them either in the form of
extensive tables with multiple columns containing their classes,
attributes and properties, or less often as nested lists with high-level
technology categories (e.g. databases and operating systems) and
their lower-level subcategories (e.g. relational and NoSQL
databases). From this perspective, technology inventories can be
considered as simplified Technology Reference Models. On the other
hand, technology inventories can also be viewed as a special type of
Inventories discussed later in Chapter 12 (Landscapes) that focus on
technologies instead of concrete IT assets and reflect the respective



properties, e.g. technology vendor, usage terms and conditions.
Essentially, they represent a mixture of regular Inventories and
Technology Reference Models. Technology inventories are
maintained and used primarily by architects to document the
technologies utilized in an organization, keep track of their status,
control their lifecycle and reuse appropriate technologies in new IT
initiatives. These EA artifacts pursue exactly the same goals as
Technology Reference Models and help restrain the proliferation of
technologies in the IT landscape, identify duplicated, redundant and
misused technologies and consolidate the overall technology
portfolio.

Second, some organizations use EA artifacts that can be called
interface definitions. These artifacts provide formal specifications of
key application programming interfaces (APIs) existing in an
organization. Interface definitions normally document the functions
offered by APIs as well as the expected parameters of these
functions with their names, ordinal numbers, data types and logical
meaning. However, they can also provide some additional information
about APIs including their invocation protocols (e.g. REST or SOAP),
possible exceptions, result and error codes. Since these EA artifacts
often describe detailed data structures for input parameters, they may
somewhat resemble Local Data Models. Interface definitions typically
focus on the APIs existing and evolving independently of specific IT
systems, e.g. common APIs that can be implemented by multiple
different information systems or APIs for which the underlying
systems can be switched. They might be more helpful for
organizations structuring their IT landscapes around autonomous
interoperable services (e.g. according to the SOA paradigm), which
can be reused internally as building blocks for composing higher-level
processes, exposed externally to trusted business partners or offered
publicly to all interested parties. Interface definitions are maintained
and used mostly by architects to tackle the integration issues
between various IT systems, internal and external ones. On the one
hand, during the planning of new IT solutions, they help architects
determine what functionality these solutions should implement, how
and over which protocols this functionality should be provided to other
systems. On the other hand, interface definitions also allow architects



to understand what functionality is already available in an
organization and can be reused in new IT solutions, how exactly this
functionality can be accessed technically and which data is necessary
to access it.



Additional Concerns Regarding Standards
Besides the general danger of insufficient stakeholder involvement in
their development common to all decisions EA artifacts (see Figure
2.7), the single biggest threat associated specifically with the practical
use of Standards is arguably the development of overly strict and
inflexible Standards, which can be harmful to an organization.
Excessively rigid Standards virtually paralyze the delivery of new IT
initiatives with endless negotiations, bureaucracy and red tape. The
pursuit of standardization for the sake of standardization typically
leads to the creation and proliferation of superfluous Standards trying
to formally regulate all imaginable aspects of information systems.
This obsession with setting and enforcing Standards often prevents
project teams from doing their normal daily work, i.e. implementing
new IT projects. At the same time, architecture functions constantly
inspecting and stopping ongoing IT projects for even minute
deviations from countless Standards are infamously known as
“architecture police”. In relation to Standards, “the more, the better” is
an inappropriate and detrimental attitude.

Instead, the effective use of Standards for controlling complexity,
reducing costs, mitigating risks and accelerating delivery requires
finding the right balance between standardization and flexibility. To
achieve this balance, only the most significant aspects of information
systems should be standardized, though the desirable level of
standardization may also be influenced by the necessary degree of
architectural agility, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture). There is no necessity to standardize
everything, but only what is truly important for achieving simplicity,
consistency and homogeneity. Moreover, reasonable Standards
should be closely aligned with the actual practical needs of project
teams delivering IT solutions in specific areas. For this reason, most
Standards should be developed with the direct involvement of IT
specialists and technical subject-matter experts doing hands-on work
on the ground, e.g. lead software developers or senior infrastructure
engineers. Standards established by architects alone without taking
into account important implementation-level concerns are often found
too clumsy by project teams and eventually end up in “ivory towers”.



To achieve the required degree of flexibility, Standards should also
be defined specifically for particular technology or business areas at
the appropriate level of abstraction and closely aligned with the
specific needs existing in these areas. With the exception of small
organizations, which may maintain a single set of Standards relevant
to an entire company, organizations typically establish a hierarchy of
Standards with different scopes and granularities. For instance, large
organizations may have only a list of core strategic vendors
standardized organization-wide, while medium-sized companies may
also standardize a kit of concrete vendor products to be used by all
their business units. More fine-grained Standards in large and
medium-sized organizations are typically defined at the level of
specific business units or subunits of the IT department to reflect their
unique needs. For example, different lines of business may establish
their own technical Standards taking into account their process-
specific requirements, while the subunits of the IT department
responsible for different technologies may develop their own
technology-specific Standards. Furthermore, separate IT project
teams may also accumulate their own local implementation-level
Standards relevant only for certain categories of projects. Many of
these lowest-level Standards (e.g. directory structures, variable
naming conventions and other coding standards) may even be largely
informal and undocumented, i.e. agreed and communicated verbally
between different team members or learned directly from the existing
codebase.

The hierarchical approach to defining Standards described above
helps standardize the right things at the appropriate organizational
levels with the necessary degree of granularity and formality. This
approach allows combining the desired levels of standardization and
flexibility, i.e. realizing the main benefits associated with
standardization and still retaining sufficient leeway. An illustrative
hierarchical tree of Standards in a hypothetical large organization with
its organizational levels, relevant EA artifacts and respective
standardization decisions is shown in Figure 10.6.



Figure 10.6. The hierarchy of Standards in a hypothetical large
organization

Generally, more abstract Standards (e.g. IT Principles and
Technology Reference Models) tend to be more overarching and
defined at higher levels of the corporate hierarchy, while more
detailed Standards (e.g. Patterns and Guidelines) tend to be
narrower, developed at lower organizational levels and aligned with
the local demands and requirements. However, the specific structure
of the Standards hierarchy greatly depends on the business structure
of an organization and its operating model (see Figure 5.3). For
example, the diversification model offers high or even unlimited
autonomy for different business units to select their own Standards
and, thus, is likely to generate a wide hierarchical tree of Standards.
By contrast, the replication and unification models imply little or no
technical independence for business units and are likely to yield
rather narrow hierarchies of Standards.

At the same time, all irrelevant and obsolete Standards should be
removed in a timely manner to avoid excessive rigidity and



clumsiness. For this purpose, Standards should be periodically
reviewed, revised and cleaned up, which is often done on a yearly
basis. There are no reasons to accumulate Standards beyond
pragmatic necessity. Additionally, reasonable and substantiated
deviations from established Standards should be tolerated. These
deviations should be documented, possibly as architecture debts, and
then analyzed to facilitate organizational learning and guide the
evolution of Standards.



Chapter Summary
This chapter discussed Standards as a general type of EA artifacts
from the perspective of their informational contents, development,
usage, purpose and benefits and then described in more detail
popular narrow subtypes of Standards including Technology
Reference Models, Guidelines, Patterns, IT Principles, Logical Data
Models and some other artifacts. The core message of this chapter
can be summarized in the following essential points:

Standards describe global technical rules, standards,
patterns and best practices relevant to IT systems
representing proven reusable means for solution
implementation
Standards are permanent decisions EA artifacts that are
developed on an as-necessary basis collaboratively by
architects and technical subject-matter experts, periodically
updated according to the ongoing technology progress and
used to shape the architectures of all IT initiatives
Standards help achieve technical consistency,
technological homogeneity and regulatory compliance,
eventually leading to faster delivery of new IT initiatives,
reduced IT-related costs, risks and complexity
Technology Reference Models are essential Standards
providing structured graphical representations of all
technologies used in an organization and helping architects
control, manage and consolidate the corporate technology
portfolio
Guidelines are essential Standards providing IT-specific
implementation-level prescriptions applicable in narrow
technology-specific areas or domains and helping
architects and subject-matter experts document, share and
reuse corresponding best practices in the use of IT
Patterns are common Standards providing generic
reusable solutions to commonly occurring problems in the
design of IT systems and helping architects provide
standardized approaches or building blocks for constructing
new IT projects



IT Principles are common Standards defining global high-
level IT-specific guidelines influencing all IT-related
planning decisions in an organization and helping
architects implicitly shape the architectures of all IT
systems
Logical Data Models are uncommon Standards providing
logical or even physical platform-specific definitions of
common data entities and their relationship and helping
architects stipulate uniform data formats and achieve better
interoperability between IT systems
The biggest threat to the productive use of Standards in an
EA practice is imposing inflexible, prohibitively strict
Standards disconnected from the practical realities that
inhibit, rather than facilitate, normal system development
efforts





Chapter 11: Visions
The previous chapter focused on Standards as the second general
type of EA artifacts defined by the CSVLOD model of enterprise
architecture. This chapter discusses in great detail various aspects of
Visions as the next general type of EA artifacts (business-focused
structures) as well as their more specific subtypes often used in EA
practices. In particular, this chapter begins with describing the
common properties of all Visions including their type-specific
informational contents, development and usage scenarios, role in an
EA practice and associated organizational benefits. Next, this chapter
discusses in detail popular narrow subtypes of Visions including
Business Capability Models, Roadmaps, Target States, Value Chains
and Context Diagrams, as well as some other EA artifacts related to
Visions. Finally, this chapter provides additional concerns and
recommendations regarding the practical use of Visions as part of an
EA practice.



Visions as a General Type of Enterprise
Architecture Artifacts
Visions are business-focused structures EA artifacts (see Figure 8.1).
They provide high-level business-oriented descriptions of an
organization developed collaboratively by senior business and IT
stakeholders and share the essential common properties of both
business-focused EA artifacts and structures EA artifacts. Specific
examples of EA artifacts related to Visions include Business
Capability Models, Roadmaps, Target States, Value Chains, Context
Diagrams and some other similar, but less popular EA artifacts (see
Figure 8.2)[303].
Informational Contents
Visions provide high-level conceptual descriptions of an organization
from the business perspective. Basically, Visions describe in an
abstract manner what an organization looks like or needs to look like
in the future. The business-oriented descriptions provided by Visions
address the following and similar strategic questions:

What does an entire organization do?
What are the business activities and capabilities of an
organization?
What is the relationship between main customers,
processes, data and systems?
What should IT deliver to an organization in the long term?
Which business areas should receive future IT
investments?
Which business capabilities should be uplifted with IT in the
future?
What types of IT investments should be made in the
future?
Which specific business needs should be addressed with
IT and when?

All these questions represent critical organization-wide business
interests, concerns and plans that should be agreed upon between
senior business and IT stakeholders, rather than merely delegated to
IT executives[304]. For example, the intuitive decision of IT executives



to implement a new IT system solving some pressing business
problems may be inconsistent with the executive-level business
understanding of what is really important for an entire organization in
the long run. The decision of IT executives to establish IT
infrastructure supporting a particular business capability may be
inconsistent with the relative importance of this capability for the
business of an organization from the viewpoint of its business
executives. Similarly, the decision of IT executives to accelerate the
implementation of a seemingly critical IT initiative or postpone the
delivery of a presumably unimportant IT solution may be inconsistent
with the actual priorities of senior business leaders aligned with their
business strategy.

To avoid these and other similar inconsistencies between
business and IT, Visions document a shared view of how an
organization works today, how it needs to work in the future and what
should be done to enable the desired way of working from the IT
perspective. For this reason, all Visions are dual EA artifacts (see
Figure 2.5) intended for both senior business executives and
architects. They represent the consensus understanding of an
organization, its general future direction and tentative further steps in
this direction agreed by both business and IT. Visions reflect both the
desire of business to transform an organization in a particular way
and the ability of IT to enable this transformation. Often Visions are
relevant to an entire organization. However, in large, complex and
decentralized companies, major business units (e.g. lines of
business, business functions or divisions) can also develop their own
Visions reflecting local unit-specific strategies consistent with global
organization-wide Visions.

Visions often focus on the long-term future up to 3-5 years ahead,
depending on the environmental turbulence, as discussed later in
Chapter 18 (Instruments for Enterprise Architecture)[305]. With the
notable exception of Context Diagrams, which normally focus on the
current state, most Visions provide some descriptions of the future
explaining what should happen with an organization in the long run
and what long-term contribution to the business is expected from IT.
However, even if some Visions describe the current state, these
descriptions are still change-oriented, i.e. intended to facilitate the



discussion of what should be changed in the future. Essentially, all
Visions, regardless of their time focus, purport to support the strategic
dialog between business and IT.

Visions are usually expressed in brief informal formats easily
understandable to the executive-level business audience. Since they
are intended to provide very conceptual and high-level descriptions,
Visions typically focus only on the most essential relevant information,
rather than on specific details. They tend to use simplistic schematic
pictures instead of sophisticated full-fledged wiring diagrams with
numerous boxes and arrows incomprehensible to most business
executives. Moreover, in order to be more attractive to business
stakeholders, Visions usually provide full-colored stylish descriptions,
rather than monotonous black-and-white “boring” technical drawings.
Due to these properties, Visions are often expressed as simple, neat
and appealing one-page diagrams with the most critical executive-
level information. Physically, all Visions are most typically created,
maintained and distributed as plain drawings in MS Visio, less often
in the form of MS PowerPoint presentations.
Development and Usage
Visions, except for Context Diagrams depicting current operational
flows, represent collective planning decisions (see Table 2.1) on what
IT should deliver to an organization in the long run. They are
developed as part of the Strategic Planning process (see Table 6.1
and Figure 6.1) collaboratively by senior business executives and
architects (see Figure 2.7). When developing Visions, business
leaders and architects, among other things, usually discuss and
achieve an agreement on which general business capabilities should
be improved in the long run as well as what specific business needs
should be addressed with IT in the future (see Table 5.1). Business
executives should clearly understand how Visions are aligned with
their business strategy, while architects should clearly understand
what IT needs to deliver according to Visions. Visions thereby help
align future IT investments to the business strategy and synchronize
business and IT-related plans. Both business executives and
architects should be able to make a conscious commitment to act
according to Visions. Analogously to Considerations, they are
physically created by architects, but mentally shaped by senior



business stakeholders. Visions are based mostly on the ideas of
business executives and represent their understanding of the
business and its desirable future, while architects merely facilitate
their development by helping business leaders formalize their views.
Basically, Visions facilitate day-to-day strategic communication
between business executives and architects.

After being agreed upon, Visions are used to guide IT
investments, identify, prioritize and launch new IT initiatives. First,
Visions are used to focus future IT investments on strategically
important business areas. High-level descriptions of an organization
and its future provided by Visions help business executives determine
where IT investments should go to support the long-term business
strategy. Strategic business capabilities often emphasized by Visions
offer relatively clear guidance regarding the desired direction and
type of required IT investments.

Second, Visions are used to identify potential IT initiatives to be
executed in the future. By providing general high-level suggestions on
what an organization wants to achieve with IT, Visions help business
leaders and architects come up with a list of candidate IT initiatives
that need to be implemented. For example, if Visions present the
abstract long-term future state that an organization is trying to
achieve, then a number of specific IT initiatives required to reach the
envisioned target state step-by-step can be articulated. Or, if Visions
indicate that certain business capabilities should be uplifted, then the
corresponding areas can be analyzed to identify possible
improvement opportunities and formulate them as IT initiatives.

Third, Visions are used to prioritize IT initiatives according to their
actual importance for the business of an organization. They help
senior business leaders decide when and in what sequence future IT
initiatives should be implemented. Specifically, Visions can be used
for prioritizing fundamental, strategic and local initiatives (see Table
7.1). On the one hand, they can be used to arrange fundamental and
strategic initiatives identified in a top-down manner by global
business executives and directly contributing to the long-term
organizational goals. On the other hand, Visions can also be used to
select and prioritize the most appropriate IT initiatives from the pool of
local initiatives proposed in a bottom-up manner by local business



leaders based on their alignment with the general strategic direction
defined by global business executives, sometimes being informed by
respective Outlines. In cases when local initiatives of significant
importance imply substantial deviations from the approved
organization-wide Visions, the notion of architecture debt may be
used by architects to evaluate the consequences of these deviations
and inform the decision-making regarding the necessity of these
initiatives, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture).

Finally, Visions are used to determine which IT initiatives should
be launched in the near future or immediately. Although Visions
themselves offer only high-level guidance for future IT investments
and cannot be implemented directly, they suggest specific business
needs to be addressed at particular moments in time, thereby serving
as the basis for launching new IT initiatives addressing these planned
business needs (see Figure 6.1). In other words, Visions provide a
major input for the IT investment portfolio management process in the
form of concrete IT initiatives that should be considered for inclusion
into the program of work (see Figure 7.4). For example, if Visions
suggest that a business need to uplift a certain business capability
should be addressed in the immediate future, then the new IT
initiative intended to improve this capability is proposed to senior
leaders, included in the next program of work, kicked off and
discussed in more detail with the pertinent business stakeholders
based on its Outlines, as discussed later in Chapter 13 (Outlines). Put
it simply, a new instance of the Initiative Delivery process is launched
from a planned business need indicated in Visions. Thereby, Visions
help translate a high-level business strategy into specific executable
IT initiatives.

Visions, and especially Business Capability Models and Value
Chains, are permanent EA artifacts (see Table 2.2) with an “infinite”
lifetime, i.e. once created, they generally exist as long as an
organization exists. They can be updated multiple times a year if
necessary to reflect the latest strategic priorities and ongoing shifts in
the external business environment. Typically, Visions are also
formally reviewed, approved and signed-off by business executives
and architects on a periodical basis, often yearly after the re-approval



of a business strategy by the executive committee, usually as part of
the regular strategic governance mechanisms, as discussed later in
Chapter 17 (Architecture Functions in Organizations). However, some
Visions can still be discarded after major organizational restructurings
or redeveloped from scratch after significant transformations of the
business model.
Role and Benefits
Visions represent shared views of an organization and its future
agreed by business and IT. They establish a common general future
direction for all relevant actors involved in strategic decision-making
and implementation of IT systems. Basically, Visions can be
considered as a global “map” for an entire organization and its major
business units showing exactly where an organization needs to go in
the long run and what steps are required to get there. Visions explain
how to execute the corporate business strategy with IT and provide
rather detailed guidance for future IT investments.

The general purpose of all Visions is to help achieve the
alignment between IT investments and long-term business outcomes.
Via using Visions for strategic discussions, business executives and
architects can agree on the future course of action for business and
IT and make sure that all planned IT investments contribute to
strategic business goals. Concretely, Visions help address four critical
aspects of the alignment between IT expenditures and business
results:

How much money to invest in IT – Visions can give an
approximate idea regarding what magnitude of IT expenses
is necessary or desirable to accommodate the strategic
business demands
Where to invest IT dollars – Visions allow focusing future IT
investments on the most strategically important business
areas while minimizing ineffective or unnecessary IT
expenses
What types of IT investments are needed – Visions help
identify the critical types of new IT systems required by an
organization to execute its business strategy
When IT investments should be made – Visions allow
allocating and scheduling future IT investments according



to the strategic business priorities and organization-wide
investment plans

The proper use of Visions leads to improved strategic alignment
and better effectiveness of IT investments. Since senior business
executives ensure that Visions are aligned with their business
strategy, all IT investments aligned with Visions are automatically
aligned with the business strategy as well. All IT initiatives implied by
Visions, including fundamental, strategic and local ones, are explicitly
mapped to tangible strategic business outcomes and, therefore, are
effective in nature. By bridging the gap between the business goals
and planned IT investments, Visions help increase the transparency
of IT expenses and achieve better traceability between IT
expenditures and declared long-term business objectives.
Difference from the Adjacent Types
Visions, as business-focused structures EA artifacts, are adjacent to
Considerations, Landscapes and Outlines (see Figure 8.1). Although
Considerations also provide some conceptual business-oriented
descriptions of an organization similar to Visions, the descriptions
offered by Considerations are less specific, directive and actionable.
Unlike Considerations, which describe only how an organization
wants to work, Visions provide a high-level direction suggesting what
an organization wants to do in the future and offer rather articulate
plans regarding the long-term course of action for business and IT.
Essentially, Considerations only define some general conceptual
requirements for all IT systems in an organization, while Visions go
further and specify where future IT investments should focus, when
these investments should be made and what sorts of IT projects
should be initiated.

Although Landscapes also describe the high-level structure of an
organization similar to Visions, the descriptions provided by
Landscapes are highly technical in nature, incomprehensible and
irrelevant to business leaders. While Landscapes focus mostly on
documenting the current state of the corporate IT landscape, Visions
concentrate on the long-term strategic direction of an organization
endorsed directly by its business executives. Unlike Landscapes,
Visions provide helpful instruments for steering IT to senior business
stakeholders. Basically, Visions allow business leaders to guide IT



initiatives indirectly, without understanding what specific IT systems
may be implemented.

Although Outlines also provide some high-level business-oriented
descriptions similar to Visions, the descriptions offered by Outlines
are more specific, narrow and actionable. While Outlines focus on
describing in detail separate IT initiatives with limited scopes and
timelines, Visions concentrate on expressing the global strategic
direction of business and IT. Unlike Outlines, Visions do not explain
exactly what needs to be done, but provide only general long-term
guidance for IT investments. Essentially, Visions articulate the
organization-wide future course of action for business and IT without
specifying the details of proposed IT initiatives.



Specific Enterprise Architecture Artifacts Related
to Visions
Articulate subtypes of Visions often used in established EA practices
include Business Capability Models, Roadmaps, Target States, Value
Chains and Context Diagrams. Business Capability Models and
Roadmaps can be viewed as essential EA artifacts, Target States as
common EA artifacts, while Value Chains and Context Diagrams as
uncommon EA artifacts.
Business Capability Models (Essential)
Business Capability Models (BCMs, sometimes can also be called
business capability maps, business capability canvases, capability
reference models or simply business architectures) are specific
Visions providing structured graphical representations of all
organizational business capabilities, their relationship and
hierarchy[306]. Business Capability Models can be considered as an
essential subtype of Visions found in the majority of successful EA
practices[307].

Business Capability Models represent holistic high-level views of
an organization from the perspective of its business capabilities.
Basically, they briefly describe everything that an organization can do.
Business Capability Models are very stable and organizationally
neutral in nature. They are largely independent of specific corporate
structures, reporting relationships, political agendas and cultural
aspects of individual business leaders, current initiatives and projects.
Furthermore, most changes happening in organizations do not affect
the fundamental structure of their Business Capability Models.

Business Capability Models are structured in a hierarchical
manner, where each higher-level business capability includes a
manageable number of lower-level sub-capabilities constituting it[308].
They can have several nested levels of depth and granularity,
typically from two to four distinct abstraction levels, depending on the
size, complexity and experience of an organization. At the highest
level, often called level zero, all business capabilities can be
separated into customer-facing (“front office”) capabilities and
operational (“back office”) capabilities. The structure of top-level



business capabilities also correlates with the adopted operating
models (see Figure 5.3). For instance, companies with the
coordination model tend to organize their Business Capability Models
according to the functional responsibilities fulfilled by their business
units (e.g. enable, manage and run), companies with the replication
and unification models often structure them according to the
successive activities of their value chains (e.g. supply, production,
distribution, sales and service), while companies with the
diversification model may develop completely separate Business
Capability Models for their independent business units. Underlying
lower-level business capabilities (i.e. at the level one and below) are
naturally more numerous and fine-grained[309]. Specific business
capabilities in Business Capability Models can be titled using either a
noun-verb style or a verb-noun style, e.g. “Product development” or
“Develop products”.

In their simplest form, Business Capability Models can show only
structured sets of nested business capabilities and sub-capabilities.
However, more sophisticated versions of these EA artifacts can also
provide additional information about an organization and its
environment relevant to strategic decision-making. For example,
complex Business Capability Models often include an organizational
mission, strategy and vision, document its long-term goals, objectives
and constraints and even show the essential elements of its external
business environment that should be taken into account during
strategic planning, e.g. key competitors, strategic partners, major
suppliers, target markets, core customer groups, industry regulators
or some other critical elements of the organizational context.

Since Business Capability Models offer only a very high-level view
of an organization, they can usually be created relatively quickly[310].
Perfect correctness and accuracy are not among their most important
or critical qualities. Moreover, more intuitive and simple Business
Capability Models are more likely to resonate with the thought
processes of business executives. In many industries, the
development of Business Capability Models can be accelerated via
taking openly available industry-standard reference models or even
proprietary generic reference models provided by commercial
vendors as the basis for producing customized, organization-specific



capability models[311]. In some cases, separate parts of Business
Capability Models representing common groups of the most typical
capabilities (e.g. customer management or product management) can
be borrowed from other industries and adapted to the organizational
needs. Put it simply, organization-specific Business Capability Models
can often be composed of the elements taken from other capability
models.

Business Capability Models have many useful applications in
organizations. For example, they enable the so-called initiative
“footprinting”, i.e. mapping specific IT initiatives to the affected
business capabilities. The footprinting technique helps understand
the overall business contribution of various IT initiatives, identify their
potential sponsors and stakeholders, determine their scope, effect
and disruption. A better understanding of individual IT initiatives and
their impact, in its turn, enables a more informed comparison
between different initiatives as well as between different
implementation options of the same initiative. Furthermore, placing all
planned IT initiatives on Business Capability Models allows
discovering potential synergies, overlaps, dependencies and
duplications across the investment portfolio. In a similar manner,
mapping the proposed or accomplished IT investments to Business
Capability Models helps understand how the IT budget is allocated
and where IT dollars are going, as discussed later in Chapter 18
(Instruments for Enterprise Architecture). Aside from separate IT
investments or initiatives, Business Capability Models can also be
used to visualize the impact of various strategic planning decisions on
the business of an organization. Lastly, they provide a common
language, shared vocabulary and unified organization-wide reference
points to all the stakeholders involved in decision-making processes.

However, the primary application and true power of Business
Capability Models lies in their ability to facilitate the strategic dialog
between business and IT. Namely, Business Capability Models can
be regarded as principal EA artifacts underpinning all conversations
around specific business capabilities, which typically provide very
convenient discussion points between senior business and IT
stakeholders (see Table 5.1). Since business capabilities, as high-
level planning abstractions, are perfectly suitable for long-range



planning on the horizon of 3-5 years, Business Capability Models are
naturally used for strategic planning up to 3-5 years ahead in the
future. Specifically, as part of the Strategic Planning process (see
Figure 6.1), business executives and architects usually discuss the
relative importance of different business capabilities from a strategic
perspective, identify the capabilities requiring the most significant
enhancements in the long run and then focus future IT investments
on these particular capabilities.

To support strategic planning, Business Capability Models actively
leverage various color-coding schemes and accompanying analysis
techniques. Although a broad spectrum of diverse color-coding and
analytical approaches can be used in Business Capability Models, all
these approaches in some or the other form intend to answer
essentially the same question “What improvements are necessary for
our organization?” by means of the so-called “heatmapping”, i.e.
explicitly highlighting the business capabilities that should become
the primary focus of future IT investments.

The identification and subsequent heatmapping of the most high-
priority business capabilities can be accomplished in a number of
different ways ranging in their formality and the degree of analytical
rigor. For example, one of the most elementary methods of identifying
target capabilities for IT investments is applying the collective
judgment of business leaders and architects regarding which
business capabilities seem to be overinvested and underinvested
from the perspective of IT. Based on this judgment, the corresponding
capabilities are colored-coded in Business Capability Models to
inform future IT investment decisions and shift the focus from
overinvested to underinvested areas. Or, another straightforward
approach to heatmapping implies simple marking of some capabilities
as important or strategic by business executives based on their
intuitive judgment and an in-depth understanding of the business, its
problems and opportunities. This marking clearly shows which
business capabilities should be uplifted with IT in the future. In this
approach, the suggested capability improvements can also be
classified into different types reflecting the nature of these
improvements (e.g. fundamentally new business operations should
be added to the capability, the quality of current processes should be



raised or the existing capability should be performed at lower cost)
and then color-coded accordingly in Business Capability Models. In
some cases, entirely new business capabilities that need to be
developed from scratch can be added to Business Capability Models
and marked as such, while some of the existing capabilities that lost
their importance can be removed as irrelevant. Both of the
heatmapping techniques described above are rather simplistic, highly
intuitive and do not require any sophisticated analytical procedures.
The schematic graphical representation of Business Capability
Models (simple models and complex models) is shown in Figure 11.1.

Figure 11.1. Business Capability Models (simple models and
complex models)

More sophisticated and formal approaches to heatmapping
require assessing the current state of different business capabilities,
defining their desired future state, performing the gap analysis
between the current and target states and then color-coding business
capabilities based on the identified gaps. One of the most popular
variations of this approach focuses specifically on the maturity levels
of different business capabilities. Following this method,
organizations conduct an initial evaluation of the current maturity
levels of relevant business capabilities, determine their required
maturity levels, estimate the gaps between the current and required



maturity and eventually reflect these gaps in Business Capability
Models by means of color-coding.

Capability maturity levels can be assessed and expressed either
in relative or absolute terms. Relative assessments imply comparing
the situation in an organization with its key competitors, peer
companies or the average situation in the industry and classifying its
business capabilities accordingly, e.g. below the industry, on par with
the industry and above the industry. Such assessments require a
good understanding of the existing industry situation and respective
best practices and may need the involvement of external
consultancies to carry out a comprehensive performance
benchmarking in different business areas. By contrast, absolute
assessments imply matching business capabilities against some
objective measures to understand their maturity. These measures are
often inspired by and derived from the well-known Capability Maturity
Model (CMM) defining five distinct maturity levels: initial, repeatable,
defined, managed and optimizing[312]. However, such assessments
may be somewhat arbitrary and fail to reflect the actual maturity of
different capabilities in the overall industry context.

After the initial capability maturity evaluation in an organization
has been completed, its business leaders decide which capabilities
need to be improved and determine their desired maturity levels, also
in relative or absolute terms. The resulting capability maturity gaps
are then highlighted in Business Capability Models to provide an
explicit direction for future IT investments. For example, an
organization may assess the present maturity level of a particular
business capability as two (on a five-point scale), characterize its
desirable target level as four, then estimate the volume of change
required to achieve this level (delta) and finally depict this volume in
Business Capability Models to indicate where the biggest IT
investments should be made. Business leaders may also take into
account the perceived strategic importance of different capabilities,
i.e. focus first of all on low-maturity but high-importance capabilities
and safely neglect high-maturity but low-importance ones.

Besides capability maturity, analogous or even identical
procedures can be applied in relation to other aspects of business
capabilities as well. For example, the current and desirable levels of



IT support in different business capabilities can be identified and
subjected to the gap analysis in a way similar to capability maturity
levels in order to determine where the most substantial improvements
are required. Irrespective of what particular aspect of business
capabilities is being analyzed, their current state evaluation, target
state determination and derivative gaps collectively inform various
decision-making processes regarding the desirable future IT
investments. The schematic graphical representation of Business
Capability Models (models with maturity analysis and gap analysis) is
shown in Figure 11.2.

Figure 11.2. Business Capability Models (models with maturity
analysis and gap analysis)

In addition to the current state, target state and gap analysis,
some other interesting approaches to color-coding and heatmapping
Business Capability Models can be used in practice. One of these
approaches is an in-depth examination of separate capability
components. As noted earlier, business capabilities represent very
high-level abstractions encompassing all the underlying
organizational elements necessary to fulfill these capabilities, e.g.
people, processes, information, IT systems and physical facilities.
These components of business capabilities can be subjected to a
detailed analysis in a way similar to the capabilities themselves. In



particular, the current situation in different capability components can
be assessed and the desired condition of these components can be
articulated to identify the existing gaps and potential opportunities for
improvement.

Since information systems represent only one of multiple
elements of business capabilities, far from all necessary capability
enhancements can be achieved with IT or require considerable
modifications in the IT landscape. For instance, some capabilities
may already have cutting-edge systems in place, but their constituent
processes may be obsolete and require optimization, or the
personnel performing these capabilities may need to be augmented,
trained or better motivated. Analyzing specific business capabilities at
the level of their individual components helps uncover these and
similar inefficiencies in organizations. Moreover, this approach
facilitates a holistic view of organizations as complex socio-technical
systems (see Figure 1.2) with three major interrelated aspects that
always need to stay in harmony: people, processes and technology
(see Figure 1.1).

Another noteworthy approach to using Business Capability
Models in organizations is strategy mapping. This approach implies
relating various elements of the business strategy to pertinent
business capabilities, i.e. placing strategic goals, objectives,
problems and blockers somewhere on Business Capability Models to
indicate which capabilities are crucial to their realization or resolution.
To accomplish this task, business leaders and architects discuss the
organizational business strategy, determine what capability
improvements are likely to enable its execution and then map various
strategic goals and inhibitors to the relevant business capabilities.
This technique helps business and IT decision-makers develop quite
detailed guidance for future IT investments and convert an abstract
business strategy, which rarely provides an actionable direction for IT
(see Figure 5.1), into rather concrete plans for information systems.
The schematic graphical representation of Business Capability
Models (models with capability components and strategy) is shown in
Figure 11.3.



Figure 11.3. Business Capability Models (models with capability
components and strategy)

Business Capability Models are very powerful planning
instruments and their possible usage scenarios and applications are
certainly not limited to the approaches described above. Many other
helpful, but somewhat less popular heatmapping strategies and color-
coding techniques can be employed in Business Capability Models to
facilitate decision-making in organizations[313]. For example, they can
be color-coded to distinguish differentiating capabilities from non-
differentiating ones and thereby identify the needs for custom IT
systems. While non-differentiating capabilities may often be
supported by low-cost packaged systems or ERP modules
embodying standardized business processes, differentiating
capabilities may require highly organization-specific applications
developed in-house[314]. Similarly, Business Capability Models can be
color-coded to distinguish core capabilities from non-core ones and
thereby identify the opportunities for outsourcing. While core
capabilities should be cultivated and mastered within an organization,
non-core capabilities can be viewed as promising candidates for
outsourcing with minimal business risks[315]. Color-coding business
capabilities based on the safety and regulatory requirements for the
information they handle can help decide which applications should be



and should not be migrated into the cloud or which IT systems must
implement strengthened authentication mechanisms.

Furthermore, various underlying IT elements (e.g. information
systems, data repositories and technical infrastructure) can be
mapped to Business Capability Models to provide a high-level
conceptual view of the entire corporate IT landscape and its
relationship to the business. However, due to their specificity,
disparate nature and primary focus on the IT side of an organization,
these mappings are considered in this book as distinct IT-focused EA
artifacts and discussed separately later in Chapter 12 (Landscapes).
Most importantly, the popular mappings of information systems and
applications to Business Capability Models are discussed in great
detail as Enterprise System Portfolios.

Business Capability Models almost always describe an entire
organization, only large and decentralized companies can sometimes
develop separate Business Capability Models for their major business
units, e.g. lines of business, business functions or divisions.
Nevertheless, organizations often create and maintain multiple
different versions of Business Capability Models with complementary
color-coding schemes (e.g. current and desired capability maturity, as
well as the identified capability gaps, see Figure 11.2) or even with
completely different color-coding and mapping approaches (e.g.
detailed maturity assessments and strategy mappings, see Figure
11.3).

Fundamentally, Business Capability Models are one-page EA
artifacts, most typically large MS Visio drawings, though they may
also include some additional supplementary information. For
example, they may provide detailed legends explaining the exact
meaning of all the utilized color-coding notations (e.g. definitions of
different capability maturity levels), expanded descriptions of all
business capabilities or precise specifications of capabilities from the
perspective of their essential dimensions (e.g. processes, systems,
facilities, people, skills and information).

To summarize their usage, regardless of a particular approach
employed for identifying high-priority business capabilities (see Figure
11.1 to Figure 11.3), the set of heatmapped capabilities in Business
Capability Models represents a consensus understanding of the



organizational focus and strategic priorities agreed by business and
IT. In their turn, these target capabilities provide a sound basis for
further, more detailed business and IT planning. Using heatmapped
business capabilities as a starting point for planning, architects and
business leaders can propose candidate IT initiatives intended to
uplift these capabilities and thereby directly contribute to the
execution of a business strategy. By means of heatmapping,
Business Capability Models offer very practical instruments for
translating an abstract business strategy into more specific and
actionable IT-related plans. Essentially, they help view an entire
organization as an investment portfolio with different classes of
assets, proactively focus IT investments on the assets with the
highest returns and achieve the greatest possible strategic impact.
However, not all capability improvements can be attained with IT,
especially those related to the people aspect, as noted earlier.

Business Capability Models are often regarded as an “entry point”
to IT for business executives. Every change that business leaders
want to make ultimately relates to improving a particular business
capability. Unsurprisingly, many strategic conversations between
business and IT revolve around business capabilities and start with
identifying the capabilities that should be enhanced with IT. On the
one hand, a clear understanding of the most critical business
capabilities allows proposing effective strategic initiatives intended to
improve these capabilities in a top-down manner. On the other hand,
this understanding also allows selecting the most appropriate local
initiatives emerging bottom-up (see Table 7.1) based on their
expected contribution to the heatmapped business capabilities. For
example, if a proposed IT initiative intends to uplift an already mature
but strategically insignificant capability, then it is likely to be rejected.

By focusing IT efforts on the most important organizational
capabilities, Business Capability Models boost the strategic
effectiveness of IT investments. However, because of their
conceptual simplicity, Business Capability Models can be suitable
mostly for guiding incremental capability improvements, rather than
complex organizational transformations of a structural nature.
Roadmaps (Essential)



Roadmaps (can be called investment roadmaps, capability
roadmaps, application roadmaps, technology roadmaps, etc.) are
specific Visions providing structured graphical views of all planned IT
initiatives in specific business areas having direct business value.
Roadmaps can be considered as an essential subtype of Visions
found in the majority of successful EA practices and even as one of
the most critical EA artifacts without which they cannot function
normally.

Roadmaps describe tentative IT delivery schedules for different
business areas agreed by senior business and IT stakeholders.
Basically, they depict everything that IT plans to deliver to the
business in the foreseeable future. Roadmaps present all planned IT
initiatives with their approximate start dates and completion timelines.
They also often show the current point in time to explicitly indicate
which IT initiatives are active right now and what their implementation
stages are.

Planned IT initiatives shown in Roadmaps include fundamental,
strategic and local initiatives (see Table 7.1). On the one hand,
fundamental and strategic initiatives may be identified in a top-down
manner directly by global business executives and immediately
placed somewhere in Roadmaps depending on their actual business
priority. On the other hand, local initiatives may be proposed by some
local business leaders, agreed with global business executives and
then placed in Roadmaps. From this perspective, Roadmaps reflect
deliberate and planned intentions to make specific IT investments
and execute respective IT initiatives at certain moments in the future.

As noted earlier, IT initiatives represent specific business needs
as discussion points between business and IT stakeholders (see
Table 5.1). For this reason, Roadmaps can be regarded as principal
EA artifacts supporting discussions around specific business needs to
be addressed with IT in the future. Since specific business needs, as
mid-level planning abstractions, can be predicted with a reasonable
accuracy typically on the horizon of 2-3 years, Roadmaps are also
usually planned up to three years ahead, more rarely for longer
planning horizons up to five years in the future. 

Both Business Capability Models and Roadmaps can be viewed
as essential subtypes of Visions. These two types of EA artifacts are



complementary instruments of planning and are normally used in
conjunction with each other. Whereas Business Capability Models
operate with business capabilities and help business executives
decide where future IT investments should go, Roadmaps operate
with concrete IT initiatives and help business executives decide when
these investments should be made. For this reason, Roadmaps are
often aligned structurally and terminologically to Business Capability
Models. For instance, Roadmaps are often organized around
separate business capabilities or cohesive groups of related
capabilities, while individual IT initiatives in Roadmaps are often
mapped to specific sub-capabilities that they intend to uplift within
these higher-level capabilities. Even IT initiatives themselves in
capability-centric Roadmaps are sometimes called business
capability increments.

However, Roadmaps can be organized in numerous other ways
as well. For example, they can be structured around major business
units, e.g. lines of business, business functions or divisions. They can
also be aligned with the cross-cutting concerns relevant to all
business units (e.g. customer or information), prominent strategic
themes (e.g. improving customer experience or reducing costs) or
core IT systems and platforms having an intuitive business meaning
(e.g. ERP, CRM or BI). IT initiatives in Roadmaps can be grouped into
coherent programs and workstreams or structured around specific
outcomes that an organization is trying to achieve. Various peculiar
terms can be used for referring to IT initiatives, e.g. work packages.

IT initiatives shown in Roadmaps can be color-coded in a number
of helpful ways. For example, all initiatives can be roughly estimated
by means of an educated guess, conditionally separated into different
groups based on their relative order-of-magnitude size estimates (e.g.
small, medium and large) and colored accordingly for better
convenience. Or, IT initiatives can be color-coded to indicate their
business sponsors, i.e. individual business leaders or organizational
units interested in their implementation and eager to provide the
necessary funding. However, arguably the most popular color-coding
approach widely applied in Roadmaps is categorizing IT initiatives
based on their approval status and readiness for execution. From this



perspective, initiatives can be classified into different phases of their
approval including, but not limited to, the following stages:

Planned – the IT initiative has been proposed as an idea,
preliminarily approved by business leaders and placed in
the Roadmap, but any further work on this initiative has not
yet started
Approved – the IT initiative has been discussed in more
detail and the development of early Outlines has been
started to explore its possible implementation options
Funded – the IT initiative has been sufficiently elaborated,
finally approved for funding based on its Outlines, signed-
off by business executives and included in the current
program of work to be implemented shortly (see Figure 7.4)
Active – the IT initiative is being implemented right now, its
project team has been assembled and the respective
Designs have been agreed

Roadmaps can range in their complexity from very simple
timetables somewhat resembling traditional Gantt charts to rather
complex graphical EA artifacts with rich informational contents. On
the one hand, the simplest Roadmaps merely depict all planned IT
initiatives with their timelines aligned with the corresponding business
areas or capabilities. On the other hand, the most sophisticated
versions of Roadmaps can also provide plenty of additional
supporting information about these initiatives and their connection to
the overall organizational context. For example, complex Roadmaps
often show strategic business drivers, goals and objectives, explain
the expected contribution and outcomes of planned IT initiatives, link
these initiatives to business priorities, problems and pain points and
clarify the interdependencies between different initiatives. For each IT
initiative, they can indicate which specific capability components this
initiative intends to modify, e.g. processes, staff, information or
technology (see Figure 11.3).

Complex Roadmaps can also provide high-level descriptions of
the current and desired future states in respective business areas,
though these descriptions are usually very abstract and limited either
to listing the most essential systems constituting the IT landscape in
these areas, or to defining the present and target maturity levels of



the corresponding business capabilities, often by means of color-
coding in a way similar to Business Capability Models (see Figure
11.2). Moreover, some Roadmaps can include various financial
estimates that may help assess the total volume of anticipated IT
investments for strategic focusing and budget forecasting purposes,
e.g. approximate price tags attached to each IT initiative or the
aggregate volumes of IT investments planned for each year and each
business area. The schematic graphical representation of Roadmaps
(simple roadmaps and complex roadmaps) is shown in Figure 11.4.

Figure 11.4. Roadmaps (simple roadmaps and complex
roadmaps)

Even though there can be no single “best” format for structuring
Roadmaps suitable for all organizations and situations, there is still
one rather standard, reasonably simple and convenient format of
Roadmaps that enjoyed broad industry adoption. This format implies
placing relevant business capabilities with the current underpinning IT
systems on the left-hand side, the same capabilities with the desired
systems on the right-hand side and all the IT initiatives relating to
these capabilities somewhere in between in their temporal sequence.
However, Roadmaps can look very different from this conventional
format as well and some companies concoct their own unique visual
designs, structuring approaches and graphical elements for



roadmapping purposes. Such exotic Roadmaps may employ unusual
visualization techniques to present planned IT investments in a way
more appealing to the business audience than regular Roadmaps
(see Figure 11.4) or better aligned with some highly specific
organizational needs. The schematic graphical representation of
Roadmaps (standard roadmaps and exotic roadmaps) is shown in
Figure 11.5.

Figure 11.5. Roadmaps (standard roadmaps and exotic
roadmaps)

Tiny organizations may maintain a single Roadmap describing all
planned IT initiatives in an entire company. However, larger
organizations normally develop multiple Roadmaps related to
different business units, focused on various capabilities or structured
in some of the other ways described earlier. Large and decentralized
companies often maintain a hierarchy of Roadmaps including
separate local Roadmaps for their major business units (e.g. lines of
business, business functions or divisions) and a single, or a few,
consolidated organization-wide Roadmaps intended for the C-level or
even board-level audience aggregating the most significant IT
initiatives across all the units. Although Roadmaps are often one-
page EA artifacts, they may also include some more detailed



supporting information, e.g. high-level descriptions and basic
justifications of all planned IT initiatives.

Roadmaps, along with Business Capability Models, are essential
instruments for supporting the strategic dialog between business and
IT. However, they enable more fine-grained and detailed planning
than Business Capability Models. Specifically, Roadmaps help
business executives and architects prioritize planned IT initiatives,
ensure the alignment between specific IT investments and required
business capabilities and connect future initiatives with respective
business strategies. They facilitate the proper scheduling of IT
initiatives, rational allocation of financial resources and better
synchronization of business and IT-related plans. Roadmaps are also
complementary to and used in conjunction with Target States, as
discussed later in this chapter.

Ultimately, all IT initiatives from Roadmaps provide planned
business needs as an input to the Initiative Delivery process (see
Figure 6.1) or, to be more precise, initially to the IT investment
portfolio management process and only then, if funded, to Initiative
Delivery (see Figure 7.4). When the time to implement particular
planned IT initiatives comes, these initiatives from Roadmaps
undergo the necessary portfolio management and budgeting
processes and turn into full-fledged instances of the Initiative Delivery
process. As part of this process, planned IT initiatives and
corresponding business needs are further elaborated and
transformed into more detailed Outlines. In other words, each IT
initiative placed in Roadmaps is eventually discussed in more detail
with relevant business stakeholders and elaborated with Outlines
when its time comes, as discussed later in Chapter 13 (Outlines).
Essentially, Roadmaps represent the main suppliers of planned
business needs to the Initiative Delivery process.

Aside from their primary purpose (i.e. facilitating the internal
planning of future IT initiatives), Roadmaps sometimes can also be
necessary for external regulatory compliance purposes. For instance,
in some heavily regulated industries (e.g. energy, utilities and public
sector), organizations may be legislatively obliged to develop long-
term IT investment Roadmaps and submit them to the corresponding
regulatory bodies for notification purposes, i.e. to inform the industry



regulators on the organizational intentions and future capital
investment plans.
Target States (Common)
Target States (can be called target architectures, future state
architectures, business reference architectures, architecture visions,
etc.) are specific Visions providing high-level graphical descriptions of
the desired long-term future state of an organization. Target States
can be considered as a common subtype of Visions often found in
successful EA practices[316].

Target States represent the ultimate planned destination of an
organization from the perspective of its business and IT. Usually they
describe in an abstract form some or all of the common business-
enabling EA domains (i.e. business, applications and data, see
Figure 2.3) and often clarify the relationship between the respective
objects. For example, Target States may explain how future
information systems, applications and data stores should relate to
different customer segments, business units or capabilities. Basically,
Target States explicate what an organization is trying to achieve with
IT in the long run. They are often planned for a horizon up to three
years ahead, less often for longer planning horizons up to five years
ahead.

Target States primarily focus on describing how future information
systems will solve current business problems, what strategic
business value of these systems is and how these systems align with
the long-term corporate goals and objectives. Target States often give
a high-level idea regarding what types of IT systems will be delivered
to improve the required strategic business capabilities. They may also
provide additional pertinent information about the desired “to-be”
state, e.g. its key drivers, motivating factors, assumptions or
outcomes. Even though Target States often capture the current “as-
is” state of an organization as well, these current-state descriptions
are typically intended only to clarify the nature of the proposed
changes and better explain the anticipated benefits of these changes.

Target States are developed as the products of strategic
communication between business executives and architects. They
are often updated once a year and signed-off by all relevant business
and IT leaders. In small organizations, Target States can describe an



entire company. However, in large and decentralized organizations,
multiple separate Target States are typically developed for different
organizational areas, e.g. individual business functions, departments
or capabilities. Although Target States can be one-page EA artifacts
stored as simple MS Visio drawings, they may often also include
some more detailed supporting information, e.g. explanation of the
underlying logic behind the proposed target state.

Based on the nature of the suggested changes, Target States can
be loosely separated into evolutionary and transformational ones[317].
Evolutionary Target States imply only incremental improvements in
organizational capabilities. They do not propose any radical
modifications or structural rearrangements and do not aim to change
the way in which an organization generally operates. Typically,
evolutionary Target States intend to improve the composition of the
corporate IT landscape in terms of the deployed information systems,
but without altering its structure in terms of the relationship between
various systems, data repositories, business units, geographies and
other major organizational elements. For example, they may suggest
to migrate certain business processes to new powerful systems, get
rid of some legacy systems, replace unfit applications with more
suitable analogs or enable more comprehensive analytics.

Because of their focus on enhancing capabilities within the
existing structure, evolutionary Target States are conceptually simple.
Practically, they are usually materialized as target system or
application portfolios, i.e. plain sets of desired IT systems that an
organization should use in the future instead of its current systems. In
other words, evolutionary Target States typically define the “to-be”
system portfolio often contrasting it with the “as-is” portfolio. In the
simplest cases, they may represent straightforward mappings of
current and target systems to different capability areas of Business
Capability Models (essentially, local slices of Enterprise System
Portfolios discussed later in Chapter 12) enriched with some color-
coding. In more complicated cases, target portfolios may offer more
elaborate, broader views of the existing and desired situations from
the perspective of core information systems, data repositories and
other relevant objects, as well as ample textual comments, e.g.
business goals, problems or constraints, expected improvements,



outcomes or achievements. The schematic graphical representation
of evolutionary Target States (simple target portfolios and complex
target portfolios) is shown in Figure 11.6.

Figure 11.6. Target States (simple target portfolios and complex
target portfolios)

By contrast, transformational Target States imply more
substantial changes in the organizational business activities. They
propose not only installing new information systems, but also
implementing certain more fundamental rearrangements or structural
transformations in the way in which an organization currently
operates. Unlike evolutionary Target States, transformational Target
States intend to modify the very structure of the corporate IT
landscape in terms of the relationship between its core systems, data
sources, business departments, customer groups, locations and other
major organizational elements. For example, they may suggest
refocusing existing sales and distribution channels to different
segments of customers, consolidating some information systems
after a merger or acquisition, replacing all diverse local systems in
different geographical divisions with the single global platform
(essentially, modifying an operating model, see Figure 5.3) or, on the
contrary, decoupling different business units to eliminate mutual
interdependencies (also altering an operating model).



Due to their focus on altering the structural relationships between
different environmental and organizational objects, transformational
Target States are rather sophisticated instruments. They can be
expressed in various graphical forms and use any convenient
approaches to convey the meaning of the proposed planning
decisions, e.g. use lines and arrows to describe the current and
desirable relationships between relevant elements, depict these
relationships via overlaying one elements over the other elements or
invent some other diagramming techniques. The schematic graphical
representation of transformational Target States (connections-based
target states and overlays-based target states) is shown in Figure
11.7[318].

Figure 11.7. Target States (connections-based target states and
overlays-based target states)

Target States are powerful instruments for guiding future IT
investments. Once developed and approved by senior business
executives, they offer a reasonably clear description of what IT needs
to deliver to the business in the long run. In particular, Target States
provide an input for developing more detailed IT investment
Roadmaps. Overarching Target States are broken down into a
number of smaller components, these components are placed in
Roadmaps as separate IT initiatives, prioritized based on their tactical



importance and possible interdependencies between each other and
then implemented as regular IT solutions. At the same time, new local
initiatives proposed in a bottom-up manner by business unit leaders
(see Table 7.1) can be evaluated for their alignment and contribution
to strategic Target States in order to decide whether these initiatives
should be implemented and if yes, how and when.

Essentially, Target States represent an intermediate level of
planning between very abstract Business Capability Models and
rather specific Roadmaps. In many organizations, the Strategic
Planning process (see Figure 6.1) generally progresses from
Business Capability Models to Target States and then to Roadmaps.
In this case, firstly Business Capability Models are heatmapped
based on strategic business priorities to specify what capability
improvements are required, then long-term evolutionary Target States
are planned with an intention to show how approximately the
necessary capability enhancements should be realized with IT and
finally fine-grained Roadmaps are developed to explain exactly how
the desired future should be achieved step-by-step.

Target States are more sophisticated and potent planning
instruments than Business Capability Models and Roadmaps. While
Business Capability Models merely highlight the most critical
business capabilities and Roadmaps only explain what IT initiatives
are planned towards these capabilities, Target States provide explicit
descriptions of the ultimate desired state that an organization is trying
to implement in the future. Unsurprisingly, Target States are more
often found in mature EA practices. Their successful usage arguably
requires more experienced architects as well as longer overall
organizational experience with enterprise architecture.
Transformational Target States can be more valuable for companies
pursuing large-scale structural rearrangements of a “qualitative”
nature, whereas evolutionary Target States are more suitable for
organizations seeking “quantitative” capability increments. Generally,
the appropriateness of developing concrete Target States may be
determined by the turbulence of the business environment, as
discussed later in Chapter 18 (Instruments for Enterprise
Architecture).
Value Chains (Uncommon)



Value Chains (can be called value reference models, business
activity models, process models, etc.) are specific Visions providing
structured graphical representations of the added value chain of an
organization. Value Chains can be considered as an uncommon
subtype of Visions relatively rarely found in EA practices[319].

Value Chains represent holistic high-level views of an organization
from the perspective of its value-adding business activities. Value
Chains structure all organizational business activities according to
their positions in the value chain, e.g. inbound logistics, operations,
outbound logistics, marketing and sales, and service[320]. Basically,
they briefly describe all primary and supporting activities that an
organization performs to deliver valuable products or services to the
market.

Value Chains are conceptually similar to Business Capability
Models, but describe an organization from a slightly different
perspective. While Business Capability Models focus on business
capabilities and offer largely a static picture of an organization, Value
Chains focus on key business activities of the organizational value
chain and provide a more dynamic view of its operational flows.
These business activities, as alternative discussion points between
business and IT stakeholders, offer approximately the same level of
abstraction as business capabilities (see Table 5.1) and, naturally, are
also perfectly suitable for organization-wide strategic planning up to
3-5 years ahead.

Depending on the organization-specific needs, Value Chains can
be used either in a complementary combination with or instead of
Business Capability Models to facilitate the strategic dialog between
business executives and architects. Analogously to Business
Capability Models, Value Chains are often color-coded or
heatmapped to indicate which organizational activities should be
improved in the long run and receive more IT dollars in the future. For
this purpose, business activities of the value chain can also be
benchmarked against acknowledged best practices, industry-average
levels or key competitors according to time, quality, cost and any
other relevant performance indicators. Essentially, all the color-
coding, maturity assessment, gap analysis and strategy mapping
techniques for Business Capability Models illustrated earlier in Figure



11.1, Figure 11.2 and Figure 11.3 can be applied with minor
modifications to Value Chains as well.

Similarly to Business Capability Models, Value Chains are largely
timeless in nature and normally survive most changes in the
organizational structure and business strategy. Although the strategic
priorities of an organization may shift very frequently, the fundamental
structure of its core value chain changes pretty rarely, only in the case
of profound business transformations. Moreover, since different
companies working in the same industry sectors usually have rather
similar value chains, architects can often leverage existing standard
reference models for their industries and adapt them to develop
customized Value Chains for their organizations.

A relative advantage of Value Chains (e.g. over Business
Capability Models) is their better comprehensibility and attractiveness
to business stakeholders. The concept of a value chain is well known
to many business executives. Value chains are popular instruments
of strategic management, which are widely taught at business
schools and may be easily understandable to most business
stakeholders with MBA degrees. Due to this quality, Value Chains can
cause less confusion, discomfort and resistance among senior
business leaders and, therefore, may be easier to introduce as part of
an EA practice. The schematic graphical representation of Value
Chains is shown in Figure 11.8.



Figure 11.8. Value Chains

Similarly to Business Capability Models, Value Chains are one-
page EA artifacts supporting the conversations between business
leaders and architects regarding the desired long-term future course
of action for business and IT. Specifically, Value Chains help senior
business and IT stakeholders identify the most strategically important
business activities or areas and then focus IT investments in these
areas.
Context Diagrams (Uncommon)
Context Diagrams (can be called business context diagrams,
application diagrams, concepts of operations, etc.) are specific
Visions providing high-level graphical descriptions of the current
operational flows of an organization. Context Diagrams can be
considered as an uncommon subtype of Visions relatively rarely
found in EA practices.

Context Diagrams represent high-level views of an organization
describing its essential elements and relationships between them.
Basically, they explain on a single page how the business operates
and clarify how an entire organization or its major business units
work. Context Diagrams may contain any elements critical for
understanding the main operational flows in an organization. These



elements can be very diverse and include customers, products,
services, activities, physical production and storage facilities,
business units and functions, geographical locations, workforce,
information, IT systems and any other relevant entities.

Unlike all other Visions, which represent planning decisions and
usually reflect some long-term future plans, Context Diagrams are
facts EA artifacts depicting the existing business as it is seen by
business executives and focusing mostly on the current “as-is” state
of an organization (see Table 2.1). Nevertheless, like all Visions,
Context Diagrams also facilitate the strategic dialog between senior
business and IT stakeholders regarding the best possible
opportunities for future IT investments. The schematic graphical
representation of Context Diagrams is shown in Figure 11.9.

Figure 11.9. Context Diagrams

Similarly to all other Visions, Context Diagrams are intended to
support the strategic communication between business executives
and architects. In particular, Context Diagrams help discuss the
problems, bottlenecks, pain points and limitations of current
operations, as well as better understand the long-term ramifications
of different strategic IT-related planning decisions. Additionally, they
allow identifying the drivers, owners and stakeholders of separate IT



initiatives and determining their overall organizational impact. These
and other similar discussions supported by Context Diagrams help
decide what IT investments should be made in the future, why and
when.
Less Popular Enterprise Architecture Artifacts Related to
Visions
Aside from Business Capability Models, Roadmaps, Target States,
Value Chains and Context Diagrams described above, some other
noteworthy subtypes of Visions are occasionally found in
organizations practicing enterprise architecture. First, some
companies actively use process models, or maps. Process models
provide very high-level views of all organizational business
processes, their relationship and hierarchy. Process models are
conceptually similar to Business Capability Models and may also
have several nested levels of scope, depth and granularity. While
Business Capability Models focus on business capabilities
representing narrow business functions and encompassing all
underlying processes, roles and IT systems, process models focus
specifically on describing business processes, i.e. specific sequences
of activities carried out by a particular role. Process models
complement Business Capability Models and are used in a very
similar manner to facilitate the strategic dialog between business
executives and architects. Specifically, process models can be
heatmapped to articulate the priorities for future IT investments and
thereby translate the business strategy into specific IT initiatives.
Process models help all the involved stakeholders decide what high-
level business processes should be added, improved or removed.

Second, some organizations use core diagrams[321]. Core
diagrams provide explicit one-page depictions of the target operating
model of an organization with its main standardized processes,
shared business data and their relationship (see Figure 5.3). Core
diagrams are conceptually similar to Target States, but have two
important differences. Unlike Target States, which are often
developed for specific areas of an organization, core diagrams are
more overarching in their scope and typically cover entire
organizations. Moreover, while Target States focus on describing
some specific long-term future state, which is typically a moving



target routinely changing from year to year, core diagrams
concentrate on describing the fundamental structure of an
organization and its IT landscape, which is normally very stable and
does not change every year. The primary purpose of core diagrams is
to facilitate the strategic dialog between senior business and IT
stakeholders regarding the very long-term direction of the whole
company. Using core diagrams helps align all IT initiatives to the
essential structure of an organization, focus IT investments on its
“permanent” needs which are not expected to change in the future,
identify and launch new fundamental initiatives (see Table 7.1) and
thereby build a reusable digitized platform that can be leveraged by
all subsequent business strategies[322].

Third, some companies use business model canvases[323].
Business model canvases provide very abstract overarching views of
the organizational business model including its nine key elements:
partners, activities, resources, value propositions, customer
relationships, channels, customer segments, cost structure and
revenue streams. Business model canvases are somewhat similar to
Context Diagrams and also explain how an organization generally
works and makes its profits. However, they offer highly structured and
semi-textual descriptions of organizations focused strictly on their
nine definitive aspects, while Context Diagrams present free-form
graphical depictions using any appropriate elements to explain the
business of an organization. Business model canvases provide a
convenient platform for strategic communication between business
and IT as well as a solid basis for achieving long-term business and
IT alignment in general. In particular, they help business executives
and architects understand what is really important for the business of
an organization in the long run, identify weaknesses and
improvement opportunities in the current business model, prioritize
future business development efforts and corresponding IT initiatives.

Lastly, some organizations use various EA artifacts providing
high-level views of an organization from highly specific perspectives,
e.g. from the perspective of its organizational structure or its key
products[324]. These artifacts are somewhat similar to Context
Diagrams and typically describe only the current state, but focus
specifically on some narrow aspects of an organization. Analogously



to Context Diagrams, these EA artifacts facilitate mutual
understanding between business leaders and architects by setting a
common context for IT-related planning. For example, organizational
structures may describe which business units are responsible for
specific activities or which geographical divisions produce particular
products. Organizational structures may also provide the mapping
between business units and specific capabilities shown in Business
Capability Models. These artifacts can help senior business and IT
stakeholders understand which parts of an organization will drive
specific IT initiatives, who may be the primary stakeholders and
business owners of these initiatives, as well as who can be involved
in their implementation. Product catalogs may describe what
products an organization produces, where they are produced, what
source materials are required for these products and who eventually
consumes them. These artifacts can help senior business and IT
stakeholders better understand how business units at different
locations operate and identify potential similarities, differences and
synergies between them. Similarly to Context Diagrams, all these EA
artifacts give an overall idea of how the business is structured, how it
works and how an organization relates to its key activities. The usage
of these artifacts for supporting communication between business
and IT stakeholders may improve the quality of strategic IT-related
decision-making and the effectiveness of resulting IT investments.



Additional Concerns Regarding Visions
Besides the general danger of insufficient stakeholder involvement in
their development common to all decisions EA artifacts (see Figure
2.7), the single biggest threat associated specifically with the practical
use of Visions is arguably the attempts to develop overly detailed and
fine-grained Visions, which can be virtually useless for all practical
purposes. Visions are intended to establish a commonly agreed long-
term course of action for both business and IT. However, the external
business environment is very dynamic in nature and the future is
volatile. Consequently, most strategic plans for the next 3-5 years can
be based essentially only on certain expectations on what will
happen, or not happen, in the future. Even technologies that might be
available after 3-5 years are rarely known. Because of the inherent
environmental uncertainty, any future plans are naturally highly
speculative and may often quickly change when some new relevant
information comes in[325]. As a result, all long-range plans for the
future represented in Visions are fundamentally tentative and should
not be particularly detailed[326]. As suggested by the EA uncertainty
principle (see Figure 5.6), all the attempts to develop detailed plans
for long-term horizons can be considered impractical or even
unachievable[327]. For instance, there are no practical reasons for
investing significant efforts in describing the desired long-term Target
States in great detail when even slight shifts in the business
environment can instantly invalidate these plans and render them
obsolete[328]. Even if based on the essential requirements of the
desired operating model (see Figure 5.3), which are more stable than
any particular business strategy and normally not expected to change
in the future, any long-term future plans can still be only very abstract
in nature. As a simple rule of thumb, Visions should be detailed
enough to help business and IT leaders decide which of the proposed
IT investments to fund in the next budgeting cycle, or which IT
initiatives to include into the forthcoming program of work (see Figure
7.4), but no more detailed than it is sufficient for this purpose. As
discussed later in Chapter 18 (Instruments for Enterprise
Architecture), their desirable properties may also be influenced by the
necessary degree of architectural agility.



At the same time, the commonly used representation formats of
Business Capability Models and Roadmaps (shown in Figure 11.1 to
Figure 11.5 respectively) naturally do not imply any detailed planning
unsuitable for Visions. Although both of these formats may have
different levels of granularity, the corresponding Visions can usually
be modified in a timely manner according to the ongoing evolution of
the business environment. For instance, in case of considerable
changes in the external business conditions, various capabilities in
Business Capability Models can be relatively quickly re-heatmapped,
while IT initiatives in Roadmaps can be relatively quickly reprioritized,
added or removed accordingly. Due to these qualities, Business
Capability Models and Roadmaps are often found to be very
convenient instruments for tentative long-range planning of the
relationship between business and IT.

Generally, Visions are represented as very high-level diagrams,
oftentimes even as one-page diagrams. On the one hand, this format
allows discussing and achieving agreements on conceptual IT-related
planning decisions with a profound long-term impact. On the other
hand, this format does not imply any detailed planning, focuses only
on the most essential aspects and can be changed reasonably
quickly if necessary. However, different Visions have different levels
of granularity and are often developed or updated in a loose logical
sequence from more abstract ones to more detailed ones. For
instance, Business Capability Models can be viewed as the most
abstract Visions suggesting only which capabilities should be uplifted
with IT in the future. They are typically heatmapped as the first logical
step of the long-term business and IT planning to understand where
improvements are required. Target States can be considered as the
next more detailed Visions. When used, they are typically created as
the second logical step (i.e. after the required business capabilities
are identified) to describe how approximately these capabilities will be
improved. Finally, Roadmaps can be regarded as the most detailed
Visions suggesting what specific IT initiatives need to be
implemented and when they should be implemented to achieve the
desired Target States (if they are explicitly defined) and uplift the
required business capabilities. Visions usually do not imply any more
detailed planning than merely specifying the list of required IT



initiatives, while more specific details of these initiatives are
elaborated later on a closer time horizon in Outlines and then in
Designs.



Chapter Summary
This chapter discussed Visions as a general type of EA artifacts from
the perspective of their informational contents, development, usage,
purpose and benefits and then described in more detail popular
narrow subtypes of Visions including Business Capability Models,
Roadmaps, Target States, Value Chains, Context Diagrams and
some other artifacts. The key message of this chapter can be
summarized in the following essential points:

Visions provide high-level conceptual descriptions of an
organization from the business perspective representing
shared views of the company and its future agreed by
business and IT
Visions are permanent decisions EA artifacts that are
developed once collaboratively by business executives and
architects, continuously updated according to the ongoing
changes in strategic business priorities and used to guide
IT investments, identify, prioritize and launch new IT
initiatives
Visions help achieve the alignment between IT investments
and long-term business outcomes, eventually leading to
improved strategic effectiveness of IT investments
Business Capability Models are essential Visions providing
structured graphical representations of all organizational
business capabilities and helping business executives and
architects focus future IT investments on the most critical
business areas
Roadmaps are essential Visions providing structured
graphical views of planned IT initiatives in specific business
areas and helping business leaders and architects prioritize
corresponding IT investments according to their perceived
business importance
Target States are common Visions providing high-level
graphical descriptions of the desired long-term future state
of an organization and helping business executives and
architects explicitly define where their company is going in
the long run



Value Chains are uncommon Visions providing structured
graphical representations of the added value chain of an
organization and helping business executives and
architects focus future IT investments on the most strategic
business activities
Context Diagrams are uncommon Visions providing high-
level graphical descriptions of the current operational flows
of an organization and helping business leaders and
architects identify the best opportunities for improving their
business with IT
The biggest threat to the productive use of Visions in an EA
practice is investing unreasonable efforts in defining the
desired future, when the circumstances will most likely
change due to the environmental volatility and reshuffle all
business plans





Chapter 12: Landscapes
The previous chapter focused on Visions as the third general type of
EA artifacts defined by the CSVLOD model of enterprise architecture.
This chapter discusses in great detail various aspects of Landscapes
as the next general type of EA artifacts (IT-focused structures) as well
as their more specific subtypes often used in EA practices. In
particular, this chapter starts with describing the common properties
of all Landscapes including their type-specific informational contents,
development and usage scenarios, role in an EA practice and
associated organizational benefits. Then, this chapter discusses in
detail popular narrow subtypes of Landscapes including Landscape
Diagrams, Inventories, Enterprise System Portfolios and IT
Roadmaps, as well as some other EA artifacts related to Landscapes.
Lastly, this chapter provides additional concerns and
recommendations regarding the practical use of Landscapes as part
of an EA practice.



Landscapes as a General Type of Enterprise
Architecture Artifacts
Landscapes are IT-focused structures EA artifacts (see Figure 8.1).
They provide high-level IT-specific descriptions of the organizational
IT landscape useful for architects and share the essential common
properties of both IT-focused EA artifacts and structures EA artifacts.
Specific examples of EA artifacts related to Landscapes include
Landscape Diagrams, Inventories, Enterprise System Portfolios, IT
Roadmaps and some other similar, but less popular EA artifacts (see
Figure 8.2).
Informational Contents
Landscapes provide high-level technical descriptions of the corporate
IT landscape. Basically, Landscapes describe what IT assets exist in
an organization, how they are related to each other and how they are
used. The IT-oriented descriptions provided by Landscapes address
the following and similar technical questions:

What IT systems, databases and infrastructure are
available in an organization?
How are existing IT assets connected to each other?
What is the information flow and interaction between
different IT assets?
How are existing IT assets used to support business
capabilities and processes?
Which IT assets are duplicated, unused or redundant?
Which IT assets are considered strategic or legacy?
Which IT assets should be reused or decommissioned in
the future?
What technical improvements in IT assets are required in
the future and when?

All these questions reflect purely IT-specific concerns irrelevant
and even incomprehensible to most business stakeholders. Even
though all IT assets in an organization exist to enable certain
business capabilities, business executives may be unaware of which
specific IT systems support their business processes or which
particular databases store their corporate data. Landscapes



essentially reflect strategic IT assets and capabilities of an
organization that may have a considerable impact on its business
strategy, e.g. enable some business strategies, but obstruct the
execution of other courses of action. However, they are maintained
largely by architects alone inside the IT department to facilitate
technical decision-making and cannot be viewed as dual EA artifacts
(see Figure 2.5).

Landscapes are IT-specific in nature and describe mostly common
technical EA domains including applications, data, infrastructure and
integration (see Figure 2.3). Nevertheless, Landscapes often cover
the business domain as well, for instance, to indicate which business
processes or capabilities are supported by specific IT assets. Even if
the business domain is described in some Landscapes, these
descriptions are usually still technical in nature and often unsuitable
for discussions with senior business stakeholders due to their overly
strict, formal and detailed representation formats.

Landscapes often focus on the current state of an organization.
With the notable exception of IT Roadmaps, which naturally focus on
the planned future changes, most Landscapes provide various
descriptions of the existing IT landscape and currently available IT
assets with only a limited and discreet outlook for the future. In other
words, Landscapes are generally more intended to accurately
capture the current IT environment, than to speculate on the desired
future of this environment. However, all Landscapes, regardless of
their time focus, provide the instruments for understanding,
controlling and modifying the organizational IT landscape.

Landscapes are usually expressed in strict formats
understandable mostly to IT specialists. Since Landscapes are
intended to provide precise and reasonably detailed descriptions of
the IT landscape, they can use any representation formats suitable
for capturing the “hard” data. Depending on their specific purpose,
Landscapes can be pretty abstract or rather detailed, brief or
voluminous, formal or largely informal. Unlike stylish and tidy Visions
intended for the business audience, Landscapes are purely technical
in nature and can be very meticulous, thorough and complex. For
instance, they can be represented as extensive wiring schemes
including all the necessary “gory” details of IT systems required for IT



specialists to understand how the IT landscape works. Due to these
properties, Landscapes, and especially Landscape Diagrams, are
often expressed as sophisticated and dense one-page diagrams with
rich technical information using strict and formal modeling notations,
often branded ones like ArchiMate or ARIS. Physically, Landscapes
can be stored and maintained in a variety of ways via using standard
MS Office applications (typically Visio and in some cases Excel),
configuration management databases (CMDBs) or specialized
software tools for enterprise architecture, as discussed later in
Chapter 18 (Instruments for Enterprise Architecture)[329].
Development and Usage
Landscapes represent mostly facts on the current IT landscape and
some planning decisions on its future evolution (see Table 2.1). They
are created and maintained as part of the Technology Optimization
process (see Table 6.1 and Figure 6.1) largely by architects alone.
Since most Landscapes simply document the existing IT
environment, their development is largely equivalent to gathering the
necessary information on the landscape structure, then aggregating
this information and finally materializing it in the form of physical EA
artifacts (see Figure 2.7). Depending on its nature, the required
information can be collected by architects from diverse sources by a
variety of means including questioning people closely acquainted with
specific parts of the IT landscape (e.g. system users, developers or
support teams), studying available project documentation (e.g.
Designs of implemented IT systems), searching existing information
repositories (e.g. corporate portals, wikis or CMDBs) and extracting
relevant facts from various IT management and monitoring tools (e.g.
issue trackers, network monitoring systems, project, budget and
license management software)[330]. However, some Landscapes
dealing with desirable future changes in the IT landscape and
containing certain planning decisions, most notably IT Roadmaps, are
developed collaboratively by architects and senior IT managers in
consultation with other pertinent business and IT stakeholders (see
Figure 2.7) and may require formal approval as part of the
established technology governance mechanisms, as discussed later
in Chapter 17 (Architecture Functions in Organizations).



Since Landscapes are irrelevant to most business stakeholders,
they are created and used inside the architecture function to
accumulate the knowledge on the structure of the organizational IT
landscape and share this knowledge between architects and other
relevant IT stakeholders, permanent employees or temporary
contractors, often including IT operations and support teams. For
example, they allow both newly hired internal architects and external
architects engaged for specific initiatives (e.g. product vendors or
delivery partners) to smoothly join the architecture team, transfer
pertinent knowledge and quickly understand the existing IT
environment.

Due to significant initial efforts required to develop comprehensive
Landscapes encompassing the entire IT landscape, especially
Landscape Diagrams and Inventories, new Landscapes are usually
created reactively when they are necessary for specific practical
purposes, but then carefully maintained up-to-date. For example, if a
new IT initiative implies substantial changes in a particular area of the
IT landscape but the current state of the landscape in this area is not
reflected in the existing Landscapes, then new Landscapes are
created to initially capture the current state in this area and
continually maintained in the future to stay relevant. For this reason,
the full set of Landscapes is seldom developed at once, but rather
accumulated gradually over time along with other EA-related
activities. Organizations typically start their EA practices with very
patchy Landscapes, slowly fill the gaps as required and eventually
cover the entire IT landscape comprehensively.

Landscapes are used predominantly by architects to rationalize
the IT landscape, manage the lifecycle of IT assets and plan new IT
initiatives. First, Landscapes are used to rationalize the overall
structure of the corporate IT landscape. They demonstrate to
architects all the existing IT assets and help understand which IT
systems are duplicated, unused or redundant. They also show
architects the connections and dependencies between different IT
systems and help understand which parts of the IT landscape are
overly complicated, messy or problematic. This understanding
provides the basis for producing specific technical rationalization
suggestions intended to optimize the IT landscape (see Figure 6.1),



which are often implemented later either opportunistically as part of
regular IT initiatives (i.e. fundamental, strategic, local or urgent
initiatives), or more rarely as separate architectural initiatives (see
Table 7.1).

Second, Landscapes are used to manage the lifecycle of the
available IT assets. They show architects the lifecycle phases of
different IT systems, applications or platforms and help understand
which of these assets should be retained, removed or considered
strategic in the future. The use of Landscapes allows identifying
“healthy” IT assets that can be safely reused in new IT systems as
well as legacy assets that should be decommissioned rather than
reused. Landscapes also help architects identify IT systems based on
obsolescent technologies or unsupported by their vendors and retire
these systems in a planned and timely manner without creating
significant disturbance for daily business operations. This
understanding of the status of different IT assets also provides the
basis for producing technical rationalization suggestions intended to
optimize the organizational IT landscape and improve its overall
fitness.

Lastly, Landscapes are used to plan Outlines and Designs for new
IT initiatives. They show architects the general structure of the
surrounding IT environment and help understand exactly how new IT
solutions should be integrated with the existing IT systems.
Concretely, during the development of Outlines and Designs of new
IT solutions, Landscapes provide the information on what other
systems these solutions can interact with, where the required input
data can be taken from, where the resulting output data can be sent
to, where the new solutions can be deployed and other similar
technical questions. From this perspective, the role of Landscapes
during the planning of new IT initiatives is complementary to the role
of Standards. While Standards provide prescriptions mostly regarding
the internal structure of new IT solutions (i.e. recommended
technologies and implementation approaches), Landscapes help fit
new solutions into the external environment. In other words,
Standards concentrate more on the “interior” of IT solutions, whereas
Landscapes focus more on their “exterior”. Additionally, technical
rationalization suggestions provided by Landscapes (e.g. to reuse



some existing IT assets or decommission some legacy systems) can
also be incorporated into the designs of new IT solutions to improve
the overall quality of the IT landscape.

Landscapes are permanent EA artifacts (see Table 2.2) living
together with the corporate IT landscape and mirroring its evolution.
Due to their primary focus on the current state, Landscapes are
mostly maintained up-to-date, rather than “developed”, by architects
to keep up with ongoing changes. Most typically, Landscapes are
updated as a reaction to some structural modifications taking place in
the IT environment, e.g. after the implementation and deployment of
new IT systems based on their Designs, as discussed later in
Chapter 14 (Designs). Sometimes their updates can be triggered by
accidentally encountered inconsistencies with the reality (e.g. new
information incoming from the owners of IT assets) or change
notifications generated automatically by specialized change detection
software (e.g. CMDBs or monitoring tools)[331]. However, they may
also be periodically reviewed to reflect the latest considerations and
prospects regarding the status of the available IT assets. For
example, some existing IT assets can be marked as strategic,
redundant or unsupported. Although the chief custodians of
Landscapes are architects, some Landscapes, and especially
Inventories, can also be updated by other IT specialists, including IT
operations, maintenance and support staff. Landscapes are almost
never discarded, unless a considerable part of the IT landscape is
decommissioned at once.
Role and Benefits
Landscapes represent a knowledge base of reference materials on
the IT landscape. Essentially, a collection of Landscapes can be
viewed as a shared organizational repository of documents
describing the overall structure and high-level technical details of the
IT landscape. Landscapes enable the accumulation and storage of
technical knowledge on the IT landscape as well as the exchange of
this knowledge between architects and other IT specialists. As a
common knowledge base for IT stakeholders, Landscapes provide
information on what IT systems, applications, databases and
infrastructure exist in an organization, how they are connected and
used. Instant access to this information helps architects make better



technical planning decisions and find more optimal IT responses to
specific business needs.

The general purpose of all Landscapes is to help understand,
analyze and modify the structure of the IT landscape. Landscapes
serve as a starting point and reference materials for technical
decision-making to architects. Instead of exploring the current
composition of the IT landscape on an as-necessary basis, architects
use Landscapes to get the initial high-level view of the existing IT
environment in particular areas of interest. They provide a certain
baseline to begin planning activities instead of starting from scratch
every time. Informed by Landscapes, architects can make better
planning decisions regarding the designs of specific IT initiatives as
well as regarding the organization of the entire IT landscape in
general.

The proper use of Landscapes enables better understanding,
management and optimization of the organizational IT landscape.
Main ensuing consequences of using Landscapes include, but are
not limited to, the following benefits:

Increased reuse of IT assets – Landscapes help architects
identify suitable IT assets to be reused in new IT initiatives
Reduced duplication of IT assets – Landscapes help
architects identify duplicated or redundant IT assets and
eliminate them
Decreased dependence on legacy IT systems –
Landscapes help architects identify fragile legacy IT
systems and decommission them opportunely
Improved IT agility – Landscapes provide a baseline of the
current IT landscape, thereby accelerating the planning of
new IT solutions

Difference from the Adjacent Types
Landscapes, as IT-focused structures EA artifacts, are adjacent to
Standards, Visions and Designs (see Figure 8.1). Although Standards
also provide some high-level technical descriptions of an organization
similar to Landscapes, the descriptions offered by Standards are less
specific and refer to the IT landscape in general, rather than to
particular instances of IT assets. While Standards define abstract
rules applicable to all IT assets of a certain type, Landscapes



distinguish specific tangible instances of these assets and describe
their connections to each other. Unlike Standards, Landscapes
provide snapshots of the organizational IT landscape and explain the
logical relationship between different servers, platforms, databases,
applications, processes and capabilities.

Although Visions also describe the high-level structure of an
organization similar to Landscapes, the descriptions provided by
Visions are very conceptual, speculative and future-focused. While
Visions purport to support the communication between architects and
senior business stakeholders regarding the desired future direction of
an organization, Landscapes are mostly intended to document its
actual current state from a purely technical perspective. Landscapes
are largely useless for business-related discussions, but provide very
important instruments for facilitating the IT-centric planning and
optimization inside the IT department useful to architects and other
senior IT stakeholders, including the CIO.

Although Designs also provide some technical descriptions of
specific IT instances similar to Landscapes, the descriptions offered
by Designs are more granular, narrow and actionable. While Designs
present in-depth descriptions of separate IT projects with their low-
level implementation-specific details actionable for project teams,
Landscapes provide higher-level views of the entire corporate IT
landscape or its major parts, e.g. separate business units or areas. In
other words, Designs concentrate on a single IT system in great
detail, while Landscapes focus on describing a cohesive set of
multiple systems and connections between them. Landscapes
provide only the general technical context and environment for new IT
systems, but do not offer enough implementation-level details
required by project teams to deliver any new system.



Specific Enterprise Architecture Artifacts Related
to Landscapes
Articulate subtypes of Landscapes often used in established EA
practices include Landscape Diagrams, Inventories, Enterprise
System Portfolios and IT Roadmaps. Landscape Diagrams can be
viewed as essential EA artifacts, while Inventories, Enterprise System
Portfolios and IT Roadmaps as common EA artifacts.
Landscape Diagrams (Essential)
Landscape Diagrams (can be called simply an architectural
repository or used under very diverse titles including relational
diagrams, system interaction diagrams, information exchange
diagrams, one-page diagrams, platform architectures, enterprise
system models, integration contexts, etc.) are specific Landscapes
providing technical “boxes and arrows” schemes of different scopes
and granularities describing the organizational IT landscape.
Landscape Diagrams can be considered as an essential subtype of
Landscapes found in the majority of successful EA practices.

Landscape Diagrams represent snapshots of different parts of the
corporate IT landscape. Basically, Landscape Diagrams show what IT
assets support various business areas and how these assets relate to
each other. They focus mostly on describing connections and
interactions between different IT assets. For the reasons explained
later in this chapter, Landscape Diagrams usually depict only the
current structure of the IT landscape, though in some cases they may
also present elements of the planned future structure as well. For
instance, Landscape Diagrams may describe desirable structural
optimizations of a technical nature or show new IT systems
scheduled for implementation as part of specific IT initiatives already
approved by business executives.

Landscape Diagrams can take a variety of forms and be very
diverse in nature. First, Landscape Diagrams can provide different
levels of granularity in their descriptions. Their granularity can vary
from distinguishing only the most critical information systems to
discerning all existing systems, even minor and inessential ones.
Second, Landscape Diagrams can describe different scopes of the
organizational IT landscape. Their coverage can vary from pretty



narrow parts of the landscape supporting separate business activities
or capabilities to vast landscape areas enabling the operations of
entire lines of business. In small companies, they can even provide a
high-level one-page view of the whole IT landscape. Third,
Landscape Diagrams can describe any EA domains in isolation as
well as all possible combinations of these domains, e.g. business,
applications, data, integration, infrastructure and security (see Figure
2.2). And lastly, Landscape Diagrams can use any appropriate
elements from different EA domains in their descriptions. These
elements may include customers, business processes, roles,
services, applications, communication interfaces, databases, data
types, integration platforms, physical and virtual servers, network
equipment, interaction protocols and any other pertinent elements
important for understanding the structure and workflow of the
corporate IT landscape.

Based on their coverage of EA domains, Landscape Diagrams
can be conditionally classified into multidomain and domain-specific
ones. Multidomain Landscape Diagrams describe a mix of multiple
EA domains, combine diverse objects belonging to different domains
and explain the logical interrelationship between these domains. For
example, they may depict the relationship between specific business
processes, underlying applications and databases in a certain
business area.

Depending on their presentation formats, multidomain Landscape
Diagrams can be further loosely separated into free-form diagrams
and layered diagrams. On the one hand, free-form diagrams do not
imply any particular structure. In these diagrams, objects from
different EA domains can be placed anywhere and connected with
any other relevant objects. Their relative advantages are simplicity,
flexibility, freedom of expression and the lack of restrictions, though
sometimes free-form diagrams may look overly complicated,
entangled and hard-to-understand. On the other hand, layered
diagrams are structured into a number of layers typically aligned with
the stack of EA domains (see Figure 2.3). In these diagrams, the
possible positions of objects are limited to their layers; objects should
not appear outside of the corresponding areas. For example, entities
from the business domain (e.g. business processes) are normally



placed in the topmost part of a diagram, objects from the
infrastructure domain (e.g. physical servers) placed in the bottom,
while elements from the applications and data domains (e.g.
information systems) somewhere in between. Moreover, connections
only between the objects from adjacent layers are often permitted in
these diagrams. Their relative advantages are clarity, transparency,
orderliness and amenability to standardization, though sometimes the
strict layered structure can be found too rigid, burdensome and
unnecessary. The schematic graphical representation of multidomain
Landscape Diagrams (free-form diagrams and layered diagrams) is
shown in Figure 12.1.

Figure 12.1. Landscape Diagrams (free-form diagrams and
layered diagrams)

By contrast, domain-specific Landscape Diagrams focus in
greater detail on a single EA domain (e.g. only applications, only data
or only infrastructure), depicting predominantly the objects belonging
to the respective domain and explaining the internal structure of this
domain separately from other domains. Essentially, they provide in-
depth technical descriptions, or slices, of different parts of the
organizational IT landscape from the perspective of specific EA
domains.



Although the variations of domain-specific Landscape Diagrams
used in practice are innumerable, some of their subtypes are
relatively common. For example, application interaction diagrams
illustrate the interactions between the applications running in an
organization and explain exactly how these applications “talk” to each
other. Likewise, master data maps provide a detailed view of the
master data sources and their replicas existing in an organization for
different types of data and explain where specific information can be
found and how it can be retrieved. The schematic graphical
representation of domain-specific Landscape Diagrams (application
interaction diagrams and master data maps) is shown in Figure 12.2.

Figure 12.2. Landscape Diagrams (application interaction
diagrams and master data maps)

Landscape Diagrams are typically formal and IT-specific in nature.
They can use sophisticated modeling languages or notations
incomprehensible to most business stakeholders, e.g. ArchiMate or
less often ARIS. Landscape Diagrams can be maintained either as a
set of multiple simple MS Visio drawings, or as a comprehensive
graph of interconnected entities stored in specialized tool-based EA
repositories or less often in configuration management databases.

Landscapes Diagrams are created primarily by architects for other
architects. They are initially developed with an intention to document



a particular area of the IT landscape when it is necessary for planning
purposes and then maintained up-to-date to accurately reflect the
ongoing landscape evolution. Landscapes Diagrams help architects
identify and eliminate redundant IT assets, simplify the overall
structure of the IT landscape and integrate new IT systems into the
existing IT environment. For instance, during the development of new
Outlines and Designs, they show architects what applications are
impacted, which interfaces are modified and where necessary master
data sources are located.
Inventories (Common)
Inventories (can also be called asset inventories, asset registers,
registries, master lists, item profiles, architectural repositories or split
into separate domain-specific inventories, e.g. application inventories
and infrastructure inventories) are specific Landscapes providing
structured catalogs of currently available IT assets describing their
essential properties and features. Inventories can be considered as a
common subtype of Landscapes often found in successful EA
practices.

Inventories represent comprehensive directories of corporate IT
assets with their detailed descriptions. Basically, they list all IT assets
owned and maintained by an organization and describe their key
attributes. Unlike Landscape Diagrams, which focus on explaining the
connections and interactions between different IT assets, Inventories
predominantly concentrate on the properties of individual assets.

All IT assets in Inventories are often organized into consistent,
logically related groups of items, e.g. into applications, systems and
databases. In some cases, separate Inventories can be established
for different classes of IT assets, e.g. system Inventory and
infrastructure Inventory. Regardless of their specific structure,
Inventories list available IT assets and describe the core properties of
these assets from the perspective of their usage in an organization.
The properties described in Inventories for each IT asset may
include, among others, the following common attributes[332]:

Purpose – the general purpose of the IT asset from the
business perspective
Technology – the full technology stack of the IT asset and
its components



Unit – the organizational unit or division to which the IT
asset belongs
Owners – concrete business and IT owners accountable for
the IT asset and responsible for its maintenance
Lifetime – the lifetime of the IT asset in an organization
since its introduction
Cost – the estimated annual maintenance cost of the IT
asset, e.g. license fees, hardware costs and the number of
full-time IT staff required to support it
Fitness – the fitness of the IT asset for its current and
future business purpose
Problems – identified problems and potential risks
associated with the IT asset

Different types of IT assets in Inventories can have their own,
type-specific properties. These properties may contain, for example,
licensing terms for software assets, compliance requirements for data
assets, billing policies for cloud-based assets or some other more
exotic characteristics[333]. Moreover, all IT assets in Inventories can
also be tagged and color-coded, or have respective regular attributes,
to indicate their overall “health” and status in the IT landscape. In
particular, IT assets are often classified from the perspective of their
lifecycle phases and suitability for future reuse into different groups
including, but not limited to, the following categories:

Reuse – “healthy” IT assets that are currently in use, will be
maintained in the future and can be safely reused in new IT
solutions
Invest – strategic IT assets that are currently in use, will be
further enhanced in the future and reuse of these assets in
new IT solutions is highly encouraged
Maintain – “toxic” IT assets that are currently in use, will still
be maintained in the future, but reuse of these assets in
new IT solutions is highly discouraged
Decommission – legacy or problematic IT assets that are
currently in use, but will be decommissioned shortly and
should not be reused in new IT solutions
Undecided – IT assets regarding which no specific
decisions have yet been made



Similarly to Technology Reference Models (see Figure 10.1),
Inventories also provide an excellent example of EA artifacts blending
the properties of both decisions and facts (see Table 2.1). On the one
hand, as facts EA artifacts, they accurately capture the list and
properties of the existing IT assets and can easily be updated by
individual architects if new assets are identified. On the other hand,
as decisions EA artifacts, they suggest which IT assets should be
reused in the future and the corresponding decisions to consider
particular assets as strategic or legacy can be made only collectively
by asset owners and all other relevant stakeholders.

Inventories are the only EA artifacts that are typically represented
in a tabular form. They can be maintained either as ordinary MS
Excel spreadsheets, or as lists of entities with properties and
attributes stored in configuration management databases, tool-based
EA repositories or any other “handmade” searchable registers. The
schematic graphical representation of Inventories is shown in Figure
12.3.

Figure 12.3. Inventories

Inventories are typically initially filled when it is necessary to
document a particular area of the IT landscape and then maintained
up-to-date to reflect the actual current state of the landscape.



Inventories are often created and owned solely by architects.
However, they may also be populated, maintained and used by IT
operations and support teams responsible for running existing IT
systems in a business-as-usual (BAU) mode, especially if Inventories
are based on configuration management databases.

Inventories help architects review the available IT assets, analyze
their status and manage their lifecycles. They allow identifying IT
assets that should be upgraded or patched, reusing appropriate
assets in new IT solutions and decommissioning legacy or
problematic assets in a timely manner. Furthermore, Inventories also
help synchronize changes to specific IT assets and plan the temporal
sequencing of all IT initiatives. For instance, during the planning of
Roadmaps (see Figure 11.4 and Figure 11.5) and IT Roadmaps,
architects can mark the IT assets affected by the corresponding IT
initiatives with their estimated start and completion dates in order to
ensure that different initiatives do not attempt to modify the same
entities at the same time.
Enterprise System Portfolios (Common)
Enterprise System Portfolios (can be called applications-to-
capabilities mappings, capability models with system overlays,
application portfolios, application models, IT system value maps, IT
strategy maps, etc.) are specific Landscapes providing structured
high-level mappings of all essential IT systems to relevant business
capabilities[334]. Enterprise System Portfolios can be considered as a
common subtype of Landscapes often found in successful EA
practices.

Enterprise System Portfolios represent comprehensive 10,000-
feet abstract views of the entire organizational IT landscape. They
map all core IT systems and applications used in an organization to
specific business capabilities they support. Enterprise System
Portfolios structure and describe the information systems portfolio of
the whole company and present its full IT landscape in an extremely
condensed form. Basically, they can be regarded as a “landscape on
a page”. Although Enterprise System Portfolios are very conceptual
EA artifacts that may be informative to some business managers,
they still focus more on the IT side of an organization and are more
interesting to IT stakeholders.



Enterprise System Portfolios explain connections between
business capabilities and the major information systems enabling
these capabilities. Hence, they naturally describe both the business
and applications domains and provide a high-level mapping between
them. Enterprise System Portfolios show predominantly the currently
running IT systems, but sometimes they may also outline planned
systems that should be introduced in the foreseeable future. Unlike
Landscape Diagrams, which usually depict specific parts of the IT
landscape in a more or less detailed manner, Enterprise System
Portfolios concentrate only on the most significant information
systems and applications critical from an organization-wide
perspective and normally abstract their internal structure.
Nevertheless, in some rare cases they can be more detailed and also
reveal the essential internal components of these systems and
applications.

Enterprise System Portfolios are somewhat similar to Technology
Reference Models (see Figure 10.1). While Technology Reference
Models offer the mapping between technical functions and underlying
technologies, Enterprise System Portfolios provide the mapping
between business capabilities and underlying IT systems. However,
technologies described in Technology Reference Models are
potentially relevant to all systems in an organization, while Enterprise
System Portfolios refer to specific instances of IT systems.

Since Enterprise System Portfolios deal with business capabilities,
they typically highly resemble corresponding Business Capability
Models (see Figure 11.1 to Figure 11.3) and often accurately mirror
their structure. However, in the organizations where Value Chains
(see Figure 11.8) are used for guiding IT investments instead of
Business Capability Models, Enterprise System Portfolios can also be
structured as Value Chains and map information systems to the
value-adding business activities they support.

While Business Capability Models concentrate solely on business
capabilities and color-code them based on their perceived
importance, maturity or other business-related properties, Enterprise
System Portfolios focus more on the underpinning information
systems and color-code them according to their status in the IT
landscape. Multiple helpful color-coding schemes and approaches



can be employed to mark IT systems in Enterprise System Portfolios.
For example, color-codes can indicate how problematic these
systems are to the business, their suitability for functional
requirements, technical quality or overall architectural
fitness. Enterprise System Portfolios can also show many other
important properties of information systems either via special
graphical notations or in the form of simple textual comments, e.g.
which applications are hosted externally, deal with sensitive
information or can be moved into the cloud, their possible compliance
issues, annual maintenance costs or total user count.

However, arguably the most popular color-coding approach widely
applied in Enterprise System Portfolios is categorizing information
systems based on their strategic adequacy and lifecycle phases.
From this perspective, IT systems can be classified into different
groups including, but not limited to, the following categories[335]:

Active – IT systems that are actively used, adequately fit for
current purpose and will be maintained in the future
Strategic – IT systems that are actively used, adequately fit
for strategic business needs and will be further expanded in
the future
Legacy – IT systems at their “sunset” that are actively
used, but unfit for purpose and need to be replaced with
more adequate systems in the future
Inactive – IT systems that are currently deployed, but not
actively used and can be safely decommissioned in the
future
Unclear – information systems which role in the current and
future IT landscape is not yet clear

Like Technology Reference Models and Inventories, Enterprise
System Portfolios also combine evident distinct features of both
decisions and facts EA artifacts (see Table 2.1). On the one hand, as
facts EA artifacts, they merely depict which information systems
currently support different business capabilities and can easily be
updated by individual architects. On the other hand, as decisions EA
artifacts, they indicate which of these systems should be invested in,
reused or retired in the future, which always requires collective
decision-making and approval.



Similarly to Business Capability Models, Enterprise System
Portfolios normally cover an entire organization, though multiple
different versions of these artifacts with various color-coding schemes
can be created. Fundamentally, Enterprise System Portfolios are one-
page EA artifacts, but sometimes they may include additional, more
detailed supplementary information as well. They can be either
maintained as plain MS Visio drawings, or less often generated in a
semi-automatic manner by specialized software tools based on the
architectural information stored in underlying EA repositories. The
schematic graphical representation of Enterprise System Portfolios
(regular portfolios and detailed portfolios) is shown in Figure 12.4.

Figure 12.4. Enterprise System Portfolios (regular portfolios and
detailed portfolios)

Enterprise System Portfolios are developed and then maintained
by architects mostly to be used for the purposes of strategic technical
decision-making within the architecture function. Specifically,
Enterprise System Portfolios help architects identify duplicated,
redundant, misused and inadequate IT systems, recognize the legacy
systems nearing the end of support and creating risks for the
business, control the lifecycle and transition of core applications,
assess the overall “health” and strategic fitness of the organizational
information systems portfolio and plan corrective actions if necessary.



They can also inform the development of Roadmaps (see Figure 11.4
and Figure 11.5) by means of showing the current sets of IT systems
supporting various business capabilities and suggesting future
systems for respective areas. In contrast to detailed Landscape
Diagrams and other Landscapes, abstract Enterprise System
Portfolios can periodically be demonstrated to senior business
stakeholders as an intuitive graphical representation of the corporate
IT landscape to support communication and explain the situation in
IT, but they may be too conceptual to be helpful during the technical
planning of new IT solutions.
IT Roadmaps (Common)
IT Roadmaps (can be called technology roadmaps, platform
roadmaps, infrastructure roadmaps, integration roadmaps, etc.) are
specific Landscapes providing structured graphical views of all
planned IT initiatives of a purely technical nature having no visible
business impact. IT Roadmaps can be considered as a common
subtype of Landscapes often found in successful EA practices.

IT Roadmaps are conceptually similar or even identical IT-oriented
counterparts of regular business-focused Roadmaps (see Figure 11.4
and Figure 11.5). Analogously to Roadmaps, IT Roadmaps show
planned IT initiatives with their approximate start dates and
completion timelines, as well as the current time point indicating
which initiatives are active right now. However, these initiatives reflect
“internal”, purely IT-specific efforts intended primarily to improve the
technical quality of the IT landscape without delivering any new
business functionality or evident business benefits. Put it roughly,
initiatives in business-focused Roadmaps intend to generate some
business value, while initiatives in IT Roadmaps intend to enhance
intrinsic IT efficiency and reduce IT-related risks. For example, IT
Roadmaps may indicate when specific technologies marked as
emerging or unsupported in Technology Reference Models (see
Figure 10.1) will actually be introduced or retired, specify when the
entire IT landscape should be switched to newer, more appropriate
Patterns (see Figure 10.3) or simply schedule the decommissioning
of some legacy IT assets or the installation of new technical assets,
e.g. hosting platforms or integration buses. Unlike business-focused
Roadmaps, IT Roadmaps focus predominantly on technical EA



domains, especially on integration and infrastructure (see Figure 2.3).
Additionally, they are usually planned for shorter time horizons, often
only up to 1-2 years ahead in the future.

Basically, all IT initiatives in IT Roadmaps represent specific
planned technical rationalization suggestions resulting from the
Technology Optimization process (see Figure 6.1). The primary
stakeholders of these initiatives are senior IT managers, often
including the CIO, rather than business leaders. These initiatives
imply certain IT-specific optimizations and housekeeping activities
scheduled for the foreseeable future which may include, among many
others, the following types of operations:

Upgrade end-user software or underlying operating
systems to newer versions
Replace aging server or network infrastructure with newer
equivalents
Introduce a new middleware or service integration platform
Relocate active IT systems to better data centers
Decommission unsupported, redundant or unused IT
assets
Consolidate IT systems providing similar business
functionality
Streamline overly complicated areas of the organizational
IT landscape
Apply software patches to close potential security breaches

These and other possible technical rationalization suggestions
planned in IT Roadmaps can be either aligned with and implemented
as part of regular business initiatives (i.e. fundamental, strategic, local
or urgent initiatives), or launched independently as separate
architectural initiatives (see Table 7.1). Unlike planned IT initiatives in
business-focused Roadmaps having direct business value and
sponsors among business executives, many initiatives in IT
Roadmaps, though may lead to potential cost savings, often have no
reasonable business cases and cannot attract any significant interest
of senior business stakeholders. Because of their irrelevance to
business leaders, most initiatives in IT Roadmaps have to be
sponsored by other stakeholders and funded from alternative
sources. First, and most preferable, many initiatives in IT Roadmaps



can be implemented opportunistically as part of regular business
initiatives and, in this case, may not require considerable extra
funding. Second, initiatives in IT Roadmaps may be launched as
standalone architectural initiatives financed directly by the CIO. As
mentioned earlier, CIOs often control small pools of funding, or even
separate budgets, intended specifically for internal optimizations and
routine housekeeping activities irrelevant to business executives.
Third, some initiatives in IT Roadmaps may still be “sold” to and then
sponsored by senior business leaders who understand the
importance of these initiatives for an organization despite their lack of
a clear business value and positive business cases. Unsurprisingly,
initiatives in IT Roadmaps typically represent only a small fraction of
all organizational IT investments and require much less funding
compared to business-focused Roadmaps.

Initiatives in IT Roadmaps are often color-coded to indicate their
sponsorship status and funding needs. For instance, IT Roadmaps
can distinguish IT initiatives with different financing mechanisms
including, but not limited to, the following categories:

CIO – IT initiatives agreed, sponsored and funded by the
CIO
Business – IT initiatives sponsored and funded by senior
business stakeholders understanding their importance
Not Sponsored – IT initiatives which require separate
funding, but their sponsors are missing and should be
found
Not Required – IT initiatives for which sponsorship and
separate funding is not required

Unlike all other Landscapes, which are mostly facts EA artifacts
focused primarily on describing the current state of the corporate IT
landscape, IT Roadmaps are decisions EA artifacts representing the
future plans regarding the landscape rationalization developed based
on the consensus agreement of all relevant IT stakeholders (see
Table 2.1). Nevertheless, like all Landscapes, IT Roadmaps are also
intended to help architects modify the IT landscape, optimize its
overall structure and manage the lifecycle of IT assets.

While business-focused Roadmaps are usually aligned with
different business areas or capabilities, IT Roadmaps are typically



organized around specific technology areas and domains, e.g.
middleware, connectivity and authentication. Like Roadmaps, they
can also range in their complexity from simplistic timetables showing
only the planned IT initiatives with their expected start and end dates
to rather sophisticated visual EA artifacts. In particular, complex IT
Roadmaps may depict the currently employed solutions, vendors and
platforms in different technology domains, as well as the desirable
solutions, vendors and platforms in these areas, often with their
precise version numbers.

Similarly to business-focused Roadmaps, IT Roadmaps are
normally one-page EA artifacts, though they may also include some
additional, more detailed supporting information about the planned IT
initiatives. Most often, they are maintained as simple MS Visio
drawings. The schematic graphical representation of IT Roadmaps
(simple IT roadmaps and complex IT roadmaps) is shown in Figure
12.5.

Figure 12.5. IT Roadmaps (simple IT roadmaps and complex IT
roadmaps)

Similarly to all other Landscapes, IT Roadmaps are used by
architects as reference materials for planning the changes and
technical improvements in the organizational IT landscape.
Essentially, IT Roadmaps help architects eliminate the anticipated



technical problems and bottlenecks in a proactive manner and
schedule the planned maintenance of the IT landscape. IT Roadmaps
also help discuss housekeeping IT initiatives with relevant IT
stakeholders and align these initiatives to the timelines of regular
business initiatives.

Separate IT Roadmaps are more often used in medium and large
organizations with a considerable number of planned IT initiatives to
clearly distinguish business-value-adding IT investments from the
purely technical ones required just to “keep the lights on”. In small
companies housekeeping IT initiatives may be placed in business-
focused Roadmaps along with regular business initiatives, but color-
coded accordingly to emphasize their inherent technical nature and
make them stand out from all other initiatives.
Less Popular Enterprise Architecture Artifacts Related to
Landscapes
Aside from Landscape Diagrams, Inventories, Enterprise System
Portfolios and IT Roadmaps described above, some other noteworthy
subtypes of Landscapes are occasionally found in organizations
practicing enterprise architecture. First, some companies actively use
asset roadmaps. Asset roadmaps provide a detailed view of the
existing IT assets from the perspective of their lifecycles. These
artifacts show available IT assets and explain when each of these
assets will be supported, upgraded, decommissioned or replaced. On
the one hand, asset roadmaps are similar to Inventories. Like
Inventories, they offer rather fine-grained views of the IT landscape
and describe separate IT assets (e.g. applications, systems and
hardware equipment), but focus specifically on the lifecycle of these
assets. While Inventories list available IT assets, describe their
properties and indicate their current status or lifecycle phases, asset
roadmaps are more future-oriented and specify the approximate
planned timelines of major milestones in their lifecycles, e.g. upgrade
to a new version in the middle of 2021, migration to a new
infrastructure platform at the end of 2021 and complete removal out
of service after 2022. On the other hand, asset roadmaps also
resemble regular IT Roadmaps. However, they are more granular and
distinguish specific IT assets, rather than focusing on the IT
landscape in general. Unlike IT Roadmaps, which align with broad



technical areas or domains, asset roadmaps are inseparably linked to
corresponding IT assets. From this perspective, these EA artifacts
can be considered as a mixture of Inventories and IT Roadmaps. The
primary purpose of asset roadmaps is to provide a specialized,
precise instrument for controlling the lifecycle of IT assets. They are
maintained and used by architects to discuss what should happen
with particular IT assets and when, decide how the IT landscape
should evolve, understand which assets can be reused in the future
and plan the timelines of new IT initiatives. Asset roadmaps inform
the decision-making inside the IT department and facilitate
communication between architects, senior IT managers, asset
owners and external vendors, but are largely irrelevant to senior
business stakeholders due to their overly detailed and technical
nature.

Second, some organizations use EA artifacts that can be called IT
target states. These artifacts provide high-level views of the desired
long-term future state of an organization from a technical perspective.
IT target states are conceptually similar to business-focused Target
States (see Figure 11.6 and Figure 11.7), but primarily focus on
various technical aspects of the organizational IT landscape.
Specifically, they often describe only business-supporting EA
domains, e.g. integration, infrastructure and security (see Figure 2.3).
While Target States are developed collaboratively by architects and
business executives, IT target states are largely irrelevant to business
leaders and developed collaboratively by architects and other senior
IT stakeholders, including the CIO. They allow all relevant IT
stakeholders to plan the desired future evolution of the entire IT
landscape and produce specific technical rationalization suggestions
for new IT initiatives (see Figure 6.1). Like all Landscapes, IT target
states help understand and rationalize the high-level structure of the
IT landscape, optimize and consolidate the portfolio of available IT
assets. However, for the reasons explained later in this chapter, they
should be developed with great caution.

Third, companies often use various overlays and mappings of IT
elements to Business Capability Models some of which can be
regarded as separate EA artifacts[336]. While the mappings of
information systems to business capabilities represent the most



popular type of these mappings, which has already been discussed
earlier as Enterprise System Portfolios, two other noteworthy but less
popular mappings deal with data and infrastructure. In line with
Enterprise System Portfolios, these mappings can be called
enterprise data portfolios and enterprise infrastructure portfolios
respectively. Enterprise data and infrastructure portfolios provide
structured high-level mappings of all essential data entities and
infrastructure components to the relevant business capabilities.
These artifacts are conceptually similar to Enterprise System
Portfolios, but focus primarily on data and infrastructure objects
instead of IT systems. They offer convenient one-page views of the
entire corporate IT landscape from the perspective of data and
infrastructure respectively, thereby complementing Enterprise System
Portfolios. In particular, enterprise data portfolios explain what data is
possessed by an organization and where this data can be found.
Most often, they show which data types are owned and mastered by
different business capabilities. For this reason, enterprise data
portfolios can also be interpreted as very high-level master data
maps. Likewise, enterprise infrastructure portfolios explain what
infrastructure exists in an organization and where this infrastructure is
deployed. Analogously to Enterprise System Portfolios, enterprise
data and infrastructure portfolios are maintained and used by
architects to understand the overall structure of the current IT
landscape, manage its data and infrastructure assets, identify its
potential problems and plan its future evolution according to strategic
business needs.

Fourth, some organizations use EA artifacts that can be called IT
capability models. These artifacts provide structured graphical
representations of all organizational IT capabilities, their relationship
and hierarchy. IT capability models are conceptually similar to
business-focused Business Capability Models (see Figure 11.1 to
Figure 11.3). While Business Capability Models describe what an
organization can do from the business perspective, IT capability
models describe what an organization can do from the IT perspective.
IT capability models usually focus on different technical EA domains,
e.g. applications, data or infrastructure (see Figure 2.3), and explain
what application, data or infrastructure capabilities exist in an



organization. Essentially, they provide highly abstracted descriptions
of the corporate IT landscape from the perspective of its technical
capacity. IT capability models are used primarily by architects to
understand the current capabilities of the existing IT landscape,
assess the overall strategic fitness of the available IT assets, identify
and “heatmap” potential problems or capability gaps and then plan
specific measures to improve the relevancy of the landscape to the
required business capabilities highlighted in Business Capability
Models.

Fifth, some companies use EA artifacts that can be called
extended inventories. These artifacts provide catalogs of the
existing groups of related IT assets with their comprehensive
descriptions. Extended inventories are conceptually similar to regular
Inventories, but have two important differences. On the one hand,
unlike Inventories, which concentrate on separate IT assets (e.g.
applications, databases, servers and other equipment), extended
inventories focus on consistent groups of multiple logically related
assets. For instance, they may describe the clusters of all interrelated
IT assets providing specific services or fulfilling particular functions.
On the other hand, extended inventories offer more comprehensive
information about these clusters of IT assets. For example, in addition
to the typical properties described in regular Inventories (e.g.
definition, purpose, owners, maintenance cost, etc.), extended
inventories may also provide the following descriptions for each
cluster of IT assets:

Detailed textual descriptions explaining how the whole
cluster works
Short-term or long-term development strategy for the entire
cluster
Graphical descriptions explaining the current high-level
structure of the cluster
Graphical descriptions showing the planned future state of
the cluster

From this perspective, extended inventories can be viewed as a
mix of regular Inventories and Landscape Diagrams. Extended
inventories are created and maintained by architects to capture the
current state of the IT landscape and plan its future rationalization. As



a shared knowledge base of reference materials, these artifacts help
architects understand the structure of the IT landscape and control
the overall portfolio of IT assets.

Additionally, architecture debt registers used in many
organizations to track and manage existing architecture debts can be
loosely related to Landscapes as well, as discussed later in Chapter
18 (Instruments for Enterprise Architecture).



Additional Concerns Regarding Landscapes
The practical use of Landscapes is associated mainly with two
significant threats: misusing Landscapes for the purposes they are
not intended for and selecting an unsuitable level of detail for
Landscapes rendering their maintenance onerous.
Avoiding the Misuse of Landscapes
The first considerable threat associated with Landscapes is arguably
the attempts to use Landscapes for describing desired long-term
future states or, more broadly, for full-fledged strategic IT-related
planning in general. The inappropriateness of Landscapes for
strategic planning is not accidental and rooted in the typical structure
of organizational decision-making processes and governance
arrangements. Specifically, in most companies business executives
define the long-term future direction for an organization and control
the budget, while IT executives largely respond to the predefined
business direction within the allocated IT budget. In this situation, all
general future plans relevant to IT, as well as specific ensuing IT
investments, are normally supported, approved and sponsored by
business leaders, who need to clearly understand exactly how these
plans and investments contribute to their business strategy. However,
because of their inherent technical and IT-centric nature, Landscapes
can hardly be used for discussions with senior business stakeholders.
For this reason, any future states described in Landscapes usually
cannot be understood, consciously approved and sponsored by
business executives to be implemented (e.g. as part of the IT
investment portfolio management process, see Figure 7.4), whereas
IT executives typically do not control a sufficient budget to fund the
implementation of large-scale initiatives understandable only to IT
stakeholders. Unsurprisingly, idealistic global future-state Landscapes
created by architects and senior IT stakeholders alone or with
insufficient involvement of business leaders, though might be viewed
as an “easier” way of information systems planning, often end up in
an “ivory tower” and never get implemented.

Strategic business planning is always proactive in nature, while
the planning of IT capabilities tends to be more reactive and
responsive to strategic business goals. Most IT-related plans in



organizations normally follow their general business plans. For this
reason, senior IT stakeholders cannot plan the future of IT
independently or ahead of senior business stakeholders. In other
words, all significant plans relevant to IT should firstly be agreed with
business executives. In organizations practicing enterprise
architecture, these agreements are achieved as part of the
collaborative development of business-focused EA artifacts (i.e.
Considerations, Visions and Outlines) essentially representing
communication interfaces between business and IT (see Figure 8.1).
Consequently, when Landscapes occasionally describe some future
states, these future states typically either represent merely desirable,
relatively minor improvements of a purely technical nature (e.g.
possible optimizations and simplifications), or provide IT-centric views
of the planning decisions already approved earlier in other business-
focused EA artifacts. For example, only after business executives
have specified target business capabilities to be uplifted in the future
via using Visions (e.g. Business Capability Models, see Figure 11.1 to
Figure 11.3), architects can place new planned information systems
required to uplift these capabilities in Enterprise System Portfolios,
but not in the opposite order. Similarly, new planned applications or
databases can be placed in Landscape Diagrams only after their
implementation has been explicitly approved by business leaders
based on their Outlines, but not in the opposite order. Even though
strategic planning generally cannot start from Landscapes, they can
still reflect specific future plans approved by business leaders earlier
elsewhere, in rare cases plans for 2-3 years ahead. All significant
future plans described in Landscapes should be based on the
previously agreed plans reflected in business-focused EA artifacts,
otherwise they may never be executed.

For the reasons explicated above, Landscapes represent primarily
the instruments for capturing knowledge, rather than the means of
strategic planning. With the notable exception of IT Roadmaps, they
focus mostly on describing the current state of the IT landscape,
rather than its desirable future. Even if Landscapes provide some
limited descriptions of the desired future state, these descriptions are
usually derived from other planning decisions approved earlier, often
during the development of Visions or Outlines. The difference



between business-focused future-oriented Visions and IT-focused
present-oriented Landscapes is rather fundamental and naturally
reflects the leading role of business stakeholders in the strategic
decision-making processes of most organizations. On the contrary, all
the attempts to create future-state Landscapes ahead of Visions
essentially represent the attempts of IT to lead business and can be
considered risky and dangerous. Put it simply, IT-specific target states
either should not be developed at all, or at least should be developed
with great caution.
Finding the Appropriate Level of Abstraction
The second considerable threat associated with Landscapes is
arguably the attempts to maintain excessively detailed and fine-
grained Landscapes, especially Landscape Diagrams and
Inventories. Even though the current state, unlike the future state, is
not a subject of uncertainty, accurately describing the current state of
the IT landscape in detail and then maintaining these descriptions up-
to-date is still not an easy task. On the one hand, the development of
highly detailed Landscapes is a tedious and very time-consuming
process. Taking into account that documenting the current structure
of the IT landscape is not a particularly productive and value-adding
activity on its own, architects spending a substantial portion of their
time merely describing the existing IT environment instead of doing
some “real work” might be considered futile and lose their credibility
in the eyes of senior business and IT leaders. On the other hand, the
maintenance of highly detailed Landscapes is even more problematic
than their initial development and often aggravated by another typical
problem. While major changes in the organizational IT landscape are
normally accomplished with the involvement of architects and can
easily be tracked, minor changes can often be implemented without
their involvement or notification. Consequently, numerous small
changes in the IT landscape can be nearly invisible from the
perspective of an architecture function and happen unnoticed. In
other words, even when architects can afford to incorporate all the
ongoing changes into the existing Landscapes, they are often simply
unable to keep track of these changes. For this reason, excessively
detailed Landscapes tend to inevitably become stale[337]. At the same
time, when Landscapes are likely to be obsolete, the very trust in the



information they provide can be undermined, reducing their overall
usefulness as a shared knowledge base for architects[338].

To avoid the typical challenges associated with the development
and maintenance of Landscapes, their abstraction level should not be
overly detailed. Pragmatic Landscapes should focus primarily on
architecturally significant details of the corporate IT landscape which
do not change very often and are not expected to change without the
involvement of architects, though their desirable granularity may also
be influenced by the necessary degree of architectural agility, as
discussed later in Chapter 18 (Instruments for Enterprise
Architecture)[339]. At the same time, more detailed and relevant
information on the low-level structure of particular IT systems or
narrow areas of the IT landscape, when required, can usually be
extracted from their archived Designs, as discussed later in Chapter
14 (Designs), obtained directly from their daily users and the
operations teams supporting these systems or even reverse-
engineered from their actual source code and hardware configuration.
The selection of an appropriate abstraction level for Landscapes
helps mitigate the common problems associated with their
development, maintain resulting Landscapes up-to-date with
reasonable efforts and keep track of all relevant changes. Generally,
higher-level and up-to-date Landscapes are more preferable and
useful than more detailed but outdated ones[340].



Chapter Summary
This chapter discussed Landscapes as a general type of EA artifacts
from the perspective of their informational contents, development,
usage, purpose and benefits and then described in more detail
popular narrow subtypes of Landscapes including Landscape
Diagrams, Inventories, Enterprise System Portfolios, IT Roadmaps
and some other artifacts. The core message of this chapter can be
summarized in the following essential points:

Landscapes provide high-level technical descriptions of the
organizational IT landscape representing a knowledge
base of detailed reference materials on its overall structure
Landscapes are permanent facts EA artifacts that are
created on an as-necessary basis by individual architects,
continuously updated according to the ongoing evolution of
the IT landscape and used to rationalize the landscape,
manage the lifecycle of IT assets and plan new IT initiatives
Landscapes help understand, analyze and modify the
structure of the IT landscape, eventually leading to
increased reuse and reduced duplication of IT assets,
improved IT agility and decreased dependence on legacy
IT systems
Landscape Diagrams are essential Landscapes providing
technical “boxes and arrows” schemes of various scopes
and granularities describing the corporate IT landscape and
helping architects manage connections between different
IT assets
Inventories are common Landscapes providing structured
catalogs of currently available IT assets, describing their
essential properties and helping architects keep track of the
existing systems constituting the organizational IT
landscape
Enterprise System Portfolios are common Landscapes
providing structured high-level mappings of all essential IT
systems to relevant business capabilities and helping
architects understand potential capabilities and constraints
of the current IT landscape



IT Roadmaps are common Landscapes providing
structured graphical views of all planned IT initiatives of a
purely technical nature having no visible business impact
and helping architects schedule the required improvements
of the IT landscape
The biggest threats to the productive use of Landscapes in
an EA practice are, first, trying to employ them for strategic
planning purposes, for which they are unsuitable, and,
second, choosing an inappropriate degree of granularity
that complicates their maintenance





Chapter 13: Outlines
The previous chapter focused on Landscapes as the fourth general
type of EA artifacts defined by the CSVLOD model of enterprise
architecture. This chapter discusses in great detail various aspects of
Outlines as the next general type of EA artifacts (business-focused
changes) as well as their more specific subtypes often used in EA
practices. In particular, this chapter begins with describing the
common properties of all Outlines including their type-specific
informational contents, development and usage scenarios, role in an
EA practice and associated organizational benefits. Next, this chapter
discusses in detail popular narrow subtypes of Outlines including
Solution Overviews, Options Assessments and Initiative Proposals,
as well as some other EA artifacts related to Outlines. Finally, this
chapter provides additional concerns and recommendations
regarding the practical use of Outlines as part of an EA practice.



Outlines as a General Type of Enterprise
Architecture Artifacts
Outlines are business-focused changes EA artifacts (see Figure 8.1).
They provide business-oriented descriptions of specific IT initiatives
developed collaboratively by business and IT stakeholders and share
the essential common properties of both business-focused EA
artifacts and changes EA artifacts. Specific examples of EA artifacts
related to Outlines include Solution Overviews, Options
Assessments, Initiative Proposals and some other similar, but less
popular EA artifacts (see Figure 8.2)[341].
Informational Contents
Outlines provide high-level descriptions of separate IT initiatives
understandable to business leaders. Basically, Outlines describe
what approximately will be implemented as part of a particular IT
initiative and what business value is anticipated from its execution.
The business-oriented descriptions provided by Outlines address the
following and similar initiative-related questions:

What business need is fulfilled by the proposed IT
initiative?
What solution will be implemented as a result of the
proposed IT initiative?
How will the proposed IT solution change current business
processes?
What is the tactical and strategic value of the proposed IT
initiative?
What is the overall organizational impact of the proposed IT
solution?
What financial investments are required to implement the
proposed IT initiative?
When can the proposed IT initiative be delivered?
What risks are associated with the proposed IT initiative?

All these questions about a specific IT initiative satisfy the natural
interests of the senior business stakeholders sponsoring this
initiative. The decision to start the implementation of an IT initiative
cannot be made by IT executives alone, but rather should be



approved and signed-off by business executives based on their
evaluation of its overall business value, impact, timelines and costs.
Many proposed IT initiatives may seem desirable at the early idea
stage, but eventually be rejected by business leaders for multiple
different reasons. For example, important tactical IT initiatives may be
considered peripheral from a strategic perspective. Excessively long
implementation timelines may diminish, if not nullify, the business
value of IT initiatives. Even if IT initiatives can bring considerable
value, business executives may find them prohibitively costly. The
overall impact of IT initiatives on an organization and its business
processes may be viewed by business managers as undesirable.
Even technically feasible and risk-free IT solutions might be
considered too risky from the business perspective.

To avoid these and other similar inconsistencies, Outlines
document the essential agreements reached between business and
IT regarding the acceptable IT initiative implementation options. For
this reason, all Outlines are dual EA artifacts (see Figure 2.5) of direct
interest to both business leaders and architects. They describe the
business value of proposed IT solutions as well as their high-level
technical structures. Outlines reflect both the desire of business to
execute the respective IT initiatives and the readiness of IT to deliver
these initiatives.

As noted earlier in Chapter 7, IT initiatives can vary in their scope
and range from small IT projects to full-fledged change programs
consisting of multiple related projects. However, regardless of its size,
the decision to implement any specific IT initiative should be taken
consciously by business executives based on a careful analysis of
the expected outcomes and required investments. Outlines help
business leaders make informed decisions regarding proposed IT
initiatives and then, if the initiatives are approved, provide the initial
basis for developing more detailed Designs for these initiatives.
Outlines are critical EA artifacts informing executive decision-making
and facilitating the dialog between business executives and architects
during the early initiation steps of IT initiatives.

Outlines usually focus on the mid-term future up to 1-2 years
ahead, sometimes on longer-term planning horizons in the case of
large transformation programs. Since all Outlines describe some



proposed IT initiatives at different stages of their approval, their focus
on the future is inherent and fundamental. However, even the high-
level details of specific IT solutions, as well as the corresponding
business cases for these solutions, usually cannot be planned with an
acceptable precision for a horizon of longer than 2-3 years. For this
reason, Outlines generally focus only on the relatively short-term
foreseeable future, where the architecture, business value and
financial details of specific IT initiatives can be planned and estimated
with reasonable accuracy, while strategic business and IT planning
for longer time horizons is typically accomplished via more abstract
Visions.

Outlines are usually expressed as a mix of textual descriptions
and simple diagrams. Since they are intended to provide only high-
level overviews of IT initiatives understandable to average business
stakeholders, Outlines typically avoid using long narratives, elaborate
explanations, sophisticated diagrams and technical details. For
instance, textual descriptions included in Outlines tend to provide only
the most essential information about the proposed IT initiatives, their
general motivations, goals, benefits and basic requirements.
Graphical diagrams included in Outlines also tend to be rather
intuitive and describe the proposed IT solutions only at the
conceptual level sufficient to understand and assess their overall
business impact. Due to their intentional simplicity, Outlines generally
avoid using any strict and formal modeling notations intimidating for
many business stakeholders. Nevertheless, some Outlines,
especially Solution Overviews, may occasionally benefit from using a
simplified version of BPMN understandable to a broad business
audience for explaining the anticipated changes in business
processes. Physically, Outlines are most often created and presented
either as more official MS Word documents, or as less formal MS
PowerPoint presentations.
Development and Usage
Outlines represent collective planning decisions (see Table 2.1) on
how approximately specific IT initiatives should be implemented.
They are developed for all proposed IT initiatives at the initiation step
of the Initiative Delivery process (see Table 6.1 and Figure 6.1)
collaboratively by architects and relevant senior business



stakeholders (e.g. executive sponsors of these initiatives), often with
the assistance of professional business analysts (see Figure 2.7).
Outlines usually start their existence from early informal discussions
of the general idea of an IT initiative between architects and business
leaders, often based on the original business proposal prepared
previously by its business owners, as discussed earlier. Next,
Outlines are elaborated with more detail during the ongoing
discussions with the involved business stakeholders and become
more formalized, substantive and “meaty”. And finally, Outlines are
completed, reviewed and officially approved by their executive
sponsors.

The participation of business leaders is critical for developing
Outlines to discuss the general idea of new IT solutions, define their
essential executive-level requirements, delineate their scope and
negotiate the overall desired effect of corresponding IT initiatives on
the organizational activities. Specifically, as part of developing
Outlines, business leaders and architects, among other things, often
discuss and reach an agreement on how exactly new IT solutions
should modify current business processes (see Table 5.1). For
instance, business leaders may specify what process changes are
expected from these initiatives, while architects may recommend
specific high-level IT solutions to realize the requested improvements.
To achieve better mutual understanding, architects and business
stakeholders may employ some sophisticated techniques for
clarifying the conceptual structure of desired IT solutions, e.g. formal
business process modeling or customer journey mapping for
customer-facing initiatives[342]. The creation of Outlines for complex
and large-scale IT solutions (e.g. solutions impacting several EA
domains) often requires the collective contribution of multiple
architects specialized in different areas and possessing
complementary expertise, as discussed later in Chapter 16
(Architects in Enterprise Architecture Practice).

One of the principal decisions that must be made at the early
Outlines stages of IT initiatives is whether an organization should
purchase one of the standard packaged solutions available in the
market, or it needs to develop its own custom solution to fully meet its
business requirements (the so-called “buy versus build” decision). For



this purpose, architects study the product market, investigate existing
vendor products, evaluate these products against the requirements,
assess their overall architectural fitness, perform comparative
analyses and determine the preferable options. Another important
decision that must be made at the same stage is whether an
organization should outsource the implementation of the chosen
solution to an external contractor or entrust the solution
implementation to its in-house IT staff (the outsourcing decision). If
necessary, negotiations with prospective product vendors or delivery
partners can be initiated, formal requests for information (RFIs) or
requests for proposal (RFPs) submitted and potential contracts
discussed. These two decisions significantly influence the future
course of all subsequent initiative-related activities.

All but exceptional IT initiatives need to go through the regular
portfolio management process and get into the approved program of
work in order to be implemented (see Figure 7.4). Depending on the
specifics of concrete organizations, initiatives and other
circumstances (e.g. timing and the level of uncertainty), Outlines for
IT initiatives can be developed before or after their inclusion in the
program of work. In some cases, rather elaborate or even finalized
Outlines can be created beforehand to inform the portfolio
management process (i.e. the Initiative Delivery process essentially
starts before the inclusion of the initiative in the program of work) and
no further sign-offs may be required. Other IT initiatives can be
included in the program of work conditionally with no or very tentative
Outlines (i.e. the entire Initiative Delivery process begins from scratch
only after the formal inclusion) and the final investment decisions
follow later, when their Outlines are completed.

IT initiatives and corresponding Outlines typically focus on
addressing specific business needs or, more rarely, specific technical
needs. Outlines are normally produced for all types of IT initiatives,
i.e. for fundamental, strategic, local, urgent and architectural
initiatives (see Table 7.1). However, since different types of IT
initiatives have different origins (see Figure 7.3), Outlines for these
initiatives are also initiated in slightly different ways. On the one hand,
fundamental, strategic and local initiatives and respective business
needs are identified in advance, reflected in Visions and typically



represented as planned IT initiatives in Roadmaps (see Figure 11.4
and Figure 11.5). For example, the planned need to enable order
tracking for customers can be represented in a Roadmap as the
corresponding IT initiative and scheduled for execution in the middle
of 2021. At the beginning of the closest budgeting cycle preceding
this date, this initiative is included in the program of work covering the
relevant time period and scheduled accordingly. Then, in the middle
of 2021, this initiative from the program of work turns into an active
instance of the Initiative Delivery process (see Figure 6.1). If the
necessary Outlines have not been prepared before the inclusion of
the initiative in the program of work, then the process starts with the
first initiation step, i.e. Outlines are developed to discuss in more
detail how exactly order tracking can be enabled and then presented
to senior decision-makers for the final initiative approval. Otherwise,
the process proceeds immediately to the second implementation step
based on the existing Outlines approved earlier. On the other hand,
urgent initiatives and the corresponding business needs are
unpredictable and not reflected in any Visions. For example, the
urgent need to be able to provide specific compliance reports to a
regulatory agency from the beginning of the next financial year can
emerge unexpectedly as a result of a recent legislative change. In
this case, a new instance of the Initiative Delivery process is
launched instantly, possibly bypassing normal prioritization and
budgeting mechanisms, to address this business need in a timely
manner and the necessary Outlines are immediately developed to
describe exactly how this need can be addressed. Additionally,
architectural initiatives and the respective technical needs are usually
identified in advance and often represented as planned IT initiatives
in IT Roadmaps (see Figure 12.5). For example, the planned
technical need to decommission unsupported legacy databases and
migrate their records to newer storage platforms can be represented
in an IT Roadmap as the corresponding IT initiative and scheduled for
execution at the end of 2021. Accordingly, closer to the end of 2021,
this planned need from the IT Roadmap is financed directly by the
CIO following a simplified funding procedure, gets elaborated into a
new instance of the Initiative Delivery process and Outlines are
developed to discuss in more detail how exactly it can be



accomplished. However, for architectural initiatives, senior IT
managers usually act instead of business leaders as their sponsors,
approvers and key stakeholders.

During the development of Outlines for an IT initiative, architects
are guided by technical rationalization suggestions resulting from the
Technology Optimization process (see Figure 6.1). In particular,
architects refer to Standards to select the most appropriate
technologies and implementation approaches for the new IT initiative.
Architects also leverage Landscapes to understand how the new IT
solution can be integrated with the existing systems and which IT
assets may be reused or decommissioned as part of the initiative. At
the same time, architects and senior business stakeholders
collectively ensure the alignment of the new IT initiative to the
established strategic direction for business and IT reflected in
Considerations and Visions. If the proposed initiative deviates from
the approved long-term IT investment strategy, then it should be
viewed as tactical and justified accordingly with a strong emphasis on
the expected short-term benefits. In this case, its Outlines may
include an estimation of the introduced architecture debt and describe
the appropriate corrective measures to be taken in the future to
eliminate this debt, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture).

Outlines are often developed in parallel with business cases for
proposed IT initiatives. Similarly to Outlines, business cases are
usually created at the early stages of IT initiatives to justify the
corresponding IT investments. Both Outlines and business cases are
often required to approve the implementation of any IT initiative.
However, Outlines and business cases are disparate in their nature
and focus on significantly different aspects of IT initiatives. On the
one hand, Outlines are IT-specific architectural documents driven by
architects. They provide high-level overviews of proposed IT
solutions, explain their business value in qualitative terms and help
assess their costs. For instance, Outlines allow architects to estimate
necessary license fees, hardware equipment and development
efforts, or to send the descriptions of proposed IT solutions to
appropriate vendors and request their tentative estimations.



On the other hand, business cases are largely IT-agnostic
documents driven by business sponsors of IT initiatives. They focus
predominantly on the financial side of IT initiatives, but may also
touch on some other business aspects unrelated to technology, e.g.
legal matters. Business cases usually attempt to estimate the
business value of IT initiatives more accurately using formal
quantitative valuation methods (e.g. discounted cash flow (DCF), net
present value (NPV) or internal rate of return (IRR)) and calculate the
total return on investments (ROI), though far from all benefits of IT
solutions can be easily quantified, e.g. customer satisfaction and
security enhancements[343]. Essentially, Outlines purport to
substantiate IT initiatives from a conceptual perspective, while
business cases are intended to justify them from a purely financial
point of view. Outlines and business cases are closely related and
complementary to each other. For their financial calculations,
business cases typically use the estimates of time and cost provided
by Outlines for proposed IT solutions. At the same time, business
cases also inform the decision-making around Outlines and allow
comparing possible high-level solution implementation options from
the perspective of their alignment with the original business
motivation behind these IT initiatives. Due to their natural
interrelationship, Outlines and business cases are normally
developed together during the initiation steps of all IT initiatives.

After being finalized, Outlines are used by business executives
and architects to assess, approve and fund specific IT initiatives.
Concretely, Outlines and corresponding business cases for proposed
IT initiatives usually undergo formal investment governance
procedures that include their official approval and sign-off by senior
business and IT stakeholders responsible for making IT investment
decisions, as discussed later in Chapter 17 (Architecture Functions in
Organizations). As part of this procedure, Outlines and business
cases for IT initiatives are evaluated from different perspectives
including, but not limited to, the following essential criteria:

Tactical and strategic business value of the IT initiative
Expected financial returns from the IT initiative
Conceptual alignment of the IT initiative to Considerations
and Visions



Technical alignment of the IT initiative to key Standards and
Landscapes
Timelines, costs and risks associated with the IT initiative

Based on a comprehensive analysis of these and other aspects of
proposed IT initiatives, senior business and IT stakeholders make the
final investment decision regarding each initiative. As a result, senior
decision-makers either approve the IT initiative and allocate the
necessary funding to implement it, or reject the initiative as
inexpedient and unworthy.

Outlines are temporary EA artifacts (see Table 2.2) with a limited
lifetime developed specifically to discuss high-level implementation
options for proposed IT initiatives and make informed investment
decisions about these initiatives. Agreed Outlines provide the basis
for developing more detailed Designs during the further
implementation steps of IT initiatives, as discussed later in Chapter
14 (Designs). Small and medium IT initiatives are typically delivered
as separate IT projects and require only single Designs to be
implemented. However, large IT initiatives often imply complex IT
solutions consisting of many different components. These solutions
are usually delivered step-by-step as a series of several closely
related IT projects and require multiple different Designs for their
implementation, i.e. one implementable Design for each project. If the
approved IT solutions are developed in-house, then internal
architects and project teams are engaged to convert their conceptual
Outlines into technical Designs and then start their implementation.
Otherwise, Outlines of required IT solutions may be sent to external
third parties to request their offers regarding solution delivery, ask for
preliminary price estimations and initiate official outsourcing
agreements.

After Outlines are approved and elaborated into more detailed
technical Designs, they essentially lose their value as EA artifacts
and get archived. Nevertheless, these Outlines may be retrieved and
used later (e.g. a few years after the completion of corresponding IT
initiatives) together with their business cases for the purposes of
post-implementation benefit review. During these reviews, architects
and senior business sponsors of IT initiatives revisit their original
Outlines and business cases and assess the extent to which the



initially declared benefits have been realized and whether the
estimated ROI has actually been achieved. Post-implementation
reviews can increase the business value of IT investments and bring
some other benefits to organizations[344]. First, they can add more
realism to future value estimations and improve their accuracy,
discourage business sponsors from exaggerating benefits or
submitting overstated business proposals and increase the general
credibility of IT. Second, post-implementation reviews can ensure
business ownership, commitment and accountability for delivering the
claimed benefits, e.g. for changing corresponding business
processes to fully leverage the potential capabilities of new IT
systems. The business success of any IT initiative cannot be
guaranteed by the IT department alone merely via delivering the
requested system on time and budget, but also requires senior
management involvement and leadership to change the business
accordingly[345]. Lastly, post-implementation reviews enable
organizational learning, help eliminate systematic bias in benefit and
cost estimations and eventually increase the overall management
satisfaction with IT.
Role and Benefits
Outlines essentially represent benefit, time and price tags for
proposed IT initiatives. To senior business stakeholders, they provide
the most essential business information about each proposed IT
initiative: expected business value, completion times and estimated
costs. In other words, Outlines communicate to business executives
what business value will be delivered if the IT initiative is approved,
when and for what price. Outlines typically explain both the strategic
and tactical business value expected from the implementation of the
IT initiative. Cost estimates provided in Outlines may include the
initial financial investments necessary to deliver the IT initiative (or
capital expenses (CAPEX), e.g. purchasing hardware and developing
software), the recurring expenditures required to keep the IT solution
up and running (or operating expenses (OPEX), e.g. hosting costs
and license fees), the potential periodical expenses on future system
maintenance (e.g. fixing bugs, applying updates and security
patches), the delayed costs of redeeming architecture debts, as well



as the overall direct and indirect costs of the solution over its entire
lifecycle, or total cost of ownership (TCO)[346].

The general purpose of all Outlines is to help estimate the overall
business impact and value of proposed IT initiatives. The use of
Outlines for describing proposed IT initiatives allows business
executives to evaluate the advantages and disadvantages of specific
proposals, compare different IT investments based on their
anticipated benefits and costs, prioritize them based on their
perceived importance and make informed investment decisions
regarding these initiatives at their early stages. Outlines help
business leaders select and fund only the most valuable IT initiatives
with maximum payoff from the overall pool of all proposed initiatives.
Essentially, Outlines are intended to “sell” corresponding IT initiatives
to potential business sponsors.

The proper use of Outlines leads to improved efficiency and ROI
of IT investments. Using Outlines for prioritizing IT initiatives allows
filtering out inefficient initiatives, which do not deliver reasonable
business value for their money, and investing only in initiatives with
demonstrable qualitative and quantitative returns. Outlines help
business executives consciously approve each IT investment,
understand how the IT budget is spent, control IT expenditures and
ensure that each IT dollar is invested wisely and profitably.
Difference from the Adjacent Types
Outlines, as business-focused changes EA artifacts, are adjacent to
Visions and Designs (see Figure 8.1). Although Visions also provide
some high-level business-oriented descriptions similar to Outlines,
the descriptions offered by Visions are more conceptual, abstract and
global. While Visions focus on describing the long-term organization-
wide direction for business and IT, Outlines describe in detail specific
short-term IT initiatives essentially representing distinct actionable
steps towards the global strategic direction provided by Visions. In
other words, Visions suggest what IT initiatives are desirable for the
whole organization, while Outlines provide more detailed separate
descriptions of these initiatives. Outlines often describe the changes
in specific business processes affected by corresponding IT
initiatives, whereas Visions usually “talk” in terms of higher-order
abstractions, e.g. business capabilities or activities. Unlike Visions,



which typically use only rough qualitative assessments (e.g. large and
small) and do not calculate money, Outlines normally contain some
financial estimations and quantitative figures for proposed IT
initiatives. Put it simply, Visions usually have no business cases,
while Outlines are closely associated with respective business cases.

Although Designs also provide some narrow-scope descriptions of
specific IT initiatives similar to Outlines, the descriptions offered by
Outlines are intended primarily for the executive-level business
audience. While Designs are very technical EA artifacts containing
extensive implementation-specific details, Outlines are pretty abstract
and avoid using “scary” IT-specific terminology incomprehensible to
most senior business stakeholders. Unlike Designs, Outlines describe
IT solutions at the conceptual level and largely from the business
perspective, i.e. emphasizing their business impact, value and costs,
rather than their low-level technical details. The primary intention of
Outlines is to support the initial decision-making around IT initiatives,
while the main purpose of Designs is to facilitate their subsequent
practical implementation.



Specific Enterprise Architecture Artifacts Related
to Outlines
Articulate subtypes of Outlines often used in established EA practices
include Solution Overviews, Options Assessments and Initiative
Proposals. Solution Overviews can be viewed as essential EA
artifacts, Options Assessments as common EA artifacts, while
Initiative Proposals as uncommon EA artifacts.
Solution Overviews (Essential)
Solution Overviews (can also be called solution outlines, conceptual
architectures, preliminary solution architectures, conceptual designs,
solution briefs, etc.) are specific Outlines providing high-level
descriptions of specific proposed IT solutions understandable to
business leaders. Solution Overviews can be considered as an
essential subtype of Outlines found in the majority of successful EA
practices.

Solution Overviews represent finalized descriptions of proposed IT
solutions agreed by their business sponsors. They are the most
elaborate and detailed of all Outlines. Solution Overviews usually
describe what new IT systems will be installed, how current business
processes will be modified, where the necessary data will come from
and other aspects of IT solutions important from the business
perspective. In other words, Solution Overviews typically include
abstract technical architectures as well as high-level business
process models. To explain the nature of the proposed changes more
clearly, Solution Overviews often show both the current and expected
“to-be” states of the affected business operations and accentuate the
beneficial contrast between these states.

Besides describing the conceptual structure and process impact
of proposed IT solutions, Solution Overviews typically also provide
the most essential supporting information about the IT initiatives
including, but not limited to, the following aspects:

Goals and objectives of the IT initiative
Business benefits expected from the IT initiative
Key business stakeholders and sponsors of the IT initiative
Essential requirements for the IT solution



Third parties involved in the implementation of the IT
solution
Estimates of time and cost for the IT solution
Identified risks associated with the IT solution

Additionally, Solution Overviews often explain exactly how the
proposed IT solution aligns with the long-term strategy reflected in
Considerations and Visions. For this purpose, they may list the
established Principles (see Figure 9.1) and describe how the solution
adheres to each of them. Solution Overviews may also provide a
capability “footprint” of the IT solution, i.e. show which business
capabilities will be uplifted if the solution is implemented. Capability
footprints allow mapping specific IT initiatives to Business Capability
Models (see Figure 11.1 to Figure 11.3) in order to assess their
capability impact and contribution to the strategic capabilities. Or,
Solution Overviews may position the new IT solution in the context of
the agreed investment Roadmaps (see Figure 11.4 and Figure 11.5).
These and similar techniques help business executives evaluate the
overall alignment of proposed IT initiatives to the general strategic
direction.

Implementation of large IT solutions as single big-bang projects is
often deemed too risky, impractical and undesirable. Instead, IT
solutions of considerable size are usually split into several smaller
interrelated IT projects and delivered step-by-step. In these cases,
Solution Overviews may also include mini-roadmaps explaining when
and in what sequence different components of the whole IT solution
will be implemented as separate projects. However, as noted earlier,
multi-project IT solutions usually still have single business cases
justifying entire solutions, rather than their separate sub-projects one-
by-one.

Solution Overviews are often represented as plain MS Word
documents with simple intuitive diagrams and textual descriptions
typically about 15-30 pages long, depending on the solution and the
necessary degree of agility, as discussed later in Chapter 18
(Instruments for Enterprise Architecture). In some cases, they may
use customized and simplified versions of the BPMN modeling
language for describing the proposed process changes. The



schematic graphical representation of Solution Overviews (ordinary
overviews and strategy-aligned overviews) is shown in Figure 13.1.

Figure 13.1. Solution Overviews (ordinary overviews and
strategy-aligned overviews)

Solution Overviews are typically completed during the later stages
of initiation steps of all IT initiatives to represent the finalized versions
of proposed IT solutions agreed with their business sponsors. They
are used by senior business and IT stakeholders participating in
decision-making committees to make final investment decisions
regarding proposed IT initiatives. Once Solution Overviews are
approved by IT investment committees, corresponding IT initiatives
proceed further to their implementation steps and the development of
technical Designs for these initiatives begins.
Options Assessments (Common)
Options Assessments (can be called options analyses, options
papers, solution options, solution assessments, discussion papers,
etc.) are specific Outlines providing lists of available high-level
implementation options for specific IT initiatives with their pros and
cons. Options Assessments can be considered as a common subtype
of Outlines often found in successful EA practices.

Options Assessments represent high-level descriptions of multiple
possible IT solutions addressing the same specified business need,



i.e. alternative approaches for solving the same business problem
with IT. In some organizations, architects are expected to propose
and analyze at least three different conceptual options for addressing
any business need. In some cases, the “Do nothing” option may also
be included in the list of possible options to explicitly explore the
consequences of not implementing any solution at all.

Besides briefly describing potential implementation options for a
specific IT initiative, Options Assessments also provide the essential
supporting information about each of these options including its
advantages, disadvantages, costs and risks. For example, if business
executives articulated a specific business need to enable order
tracking for customers, then architects can offer different options for
addressing this business need (e.g. develop a mobile app, create an
order tracking page on the website or upgrade the existing system to
automatically send status notifications via SMS) and explain the pros
and cons of these options from the business perspective in Options
Assessments.

To ease the selection of the most suitable alternatives out of
multiple available options, these options are often formally scored
according to a number of important criteria including, but not limited
to, the following aspects:

Business functionality provided by the proposed IT solution
Technical feasibility of the proposed IT solution
Time, effort and cost estimates of the proposed IT solution
Security, risks and potential problems associated with the
proposed IT solution
Alignment of the proposed IT solution to the general
strategic direction
Estimated overall bottom-line impact of the proposed IT
solution

Based on the scoring of each option according to these and other
relevant criteria, total resulting scores can be calculated for all options
(e.g. as a sum of weighted scores according to each criterion) and
the most desirable implementation option can be selected. Moreover,
senior business sponsors of IT initiatives are often asked to prioritize
and weigh different business requirements based on their perceived
importance. In this case, proposed IT solutions can be scored against



the list of weighted business requirements separately in order to
provide a more accurate scoring for each of the available options.
The use of a systematic and consistent scoring mechanism helps
business leaders choose the best possible implementation options for
new IT initiatives.

However, for many IT initiatives Options Assessments cannot be
developed simply because no reasonable alternative solutions can be
offered to address the requested business need; only a single
implementation option seems available. In these situations, IT
initiatives can immediately proceed further towards their
implementation. For instance, more detailed Solution Overviews can
be developed to elaborate on the only available option and inform the
IT investment decision.

Options Assessments are usually represented as MS Word
documents or MS PowerPoint presentations with simple intuitive
diagrams and textual descriptions for each option, while the
comparison between the options is often performed via MS Excel.
The schematic graphical representation of Options Assessments is
shown in Figure 13.2.

Figure 13.2. Options Assessments



Options Assessments are typically developed during the initiation
steps of IT initiatives to facilitate the discussion between business
executives and architects regarding the available solution
implementation options. They are used by senior business and IT
stakeholders to select the most appropriate implementation options
for proposed IT initiatives based on the analysis of their advantages
and disadvantages. After a certain solution implementation option is
selected and approved by business leaders, corresponding IT
initiatives may either be further elaborated into more detailed Solution
Overviews for their final approval, or proceed immediately to the
development of technical Designs required to implement these
initiatives.
Initiative Proposals (Uncommon)
Initiative Proposals (can also be called solution proposals, initiative
summaries, investment cases, idea briefs, project briefs, etc.) are
specific Outlines providing very early idea-level descriptions of
proposed IT initiatives and their justifications. Initiative Proposals can
be considered as an uncommon subtype of Outlines relatively rarely
found in EA practices.

Initiative Proposals represent very abstract descriptions of specific
IT initiatives that might be worth implementing. They are the briefest,
simplest and most conceptual of all Outlines. Initiative Proposals
usually describe the general idea of the proposed IT initiative, its
expected business value and conceptual solution. They can also
provide some broad estimates of time and cost, but these estimations
are often based only on best guesses.

When used in an organization, Initiative Proposals are the first EA
artifacts developed for specific IT initiatives, often in parallel with the
corresponding business proposals prepared by their executive
sponsors. Typically, they are created to secure the initial seed funding
for proposed IT initiatives and get the opportunity to explore the
preliminary immature ideas more thoroughly and then produce more
detailed descriptions of these initiatives with their more accurate
estimations, often in the form of Options Assessments or Solution
Overviews.

Initiative Proposals are usually represented as MS PowerPoint
presentations or MS Word documents with a few simple diagrams



and textual descriptions typically several pages long. The schematic
graphical representation of Initiative Proposals is shown in Figure
13.3.

Figure 13.3. Initiative Proposals

Initiative Proposals are typically produced at the very early stages
of initiation steps of all IT initiatives to describe the general ideas
behind these initiatives, their motivations and envisioned solutions.
Initiative Proposals are used to discuss proposed IT initiatives at their
earliest stages with senior business stakeholders in order either to
get the preliminary approval of these initiatives as “good ideas” and
elaborate them further, or to get the initiatives rejected immediately as
“bad ideas” without investing any additional efforts in worthless
ventures. Initiative Proposals help filter out futile IT initiatives at their
earliest stages and focus on more promising initiatives instead.
Less Popular Enterprise Architecture Artifacts Related to
Outlines
Aside from Solution Overviews, Options Assessments and Initiative
Proposals described above, some other noteworthy subtypes of
Outlines are occasionally found in organizations practicing enterprise
architecture. First, some companies actively use supplementary EA



artifacts summarizing the major decisions made during the
development of Solution Overviews or other Outlines, which can be
called key decisions for Outlines. These artifacts provide one-page
textual digests with bullet-point lists of the most significant planning
decisions regarding specific IT initiatives and their justifications. For
example, key decisions for IT initiatives may include, among many
others, the following important decisions:

Decision to select a specific implementation approach from
an array of available options
Decision to limit the scope of an IT initiative to certain
business functionality
Decision to depart from the established Principles (see
Figure 9.1) for some compelling reasons
Decision to deviate from the desired Target States (see
Figure 11.6 and Figure 11.7) due to a lucrative business
case or other tactical benefits

Technically, these EA artifacts do not contain any new information
or planning decisions missing in other artifacts, but rather extract the
very essence of other artifacts related to respective IT initiatives and
present it in a concise and digestible manner. For this reason, they
are always produced after or in parallel with the corresponding full-
fledged Outlines. Key decisions for Outlines provide convenient
points of discussion around specific IT initiatives and facilitate the
communication between business executives and architects during
their initiation steps. They help better understand the real impact and
value of new IT initiatives for the business of an organization and
make informed approval decisions regarding these initiatives as part
of formal endorsement and governance procedures.

Second, some organizations use EA artifacts providing
architectural recommendations to architects working on developing
Solution Overviews or other Outlines for new IT initiatives, which can
be called architectural directions for Outlines. Basically, these
artifacts represent very high-level architectural requirements for
specific IT initiatives, including both conceptual requirements
reflecting essential business interests and technical requirements
reflecting the most significant rationalization suggestions resulting
from the Technology Optimization process (see Figure 6.1). Among



other things, architectural directions for Outlines often include subsets
of all existing Considerations and main Standards directly applicable
to respective IT initiatives. For example, these directions may include,
among many others, the following high-level requirements for a new
IT solution:

The IT solution should be suitable for all points of presence
according to the established Principles (see Figure 9.1)
The IT solution should adhere to the national privacy
Policies (see Figure 9.2)
The IT solution should use certain technologies from
Technology Reference Models (see Figure 10.1)
The IT solution should be based on a particular strategic
system from Enterprise System Portfolio (see Figure 12.4)

Along with basic business requirements, architectural directions
for Outlines provide an input for the Initiative Delivery process (see
Figure 6.1). They are developed at the very early stages of IT
initiatives to convey key architectural requirements for the
corresponding IT solutions. Architectural directions help connect
global organization-wide IT-related planning decisions with local
initiative-specific planning decisions and essentially offer formalized
documents-based communication interfaces between different types
of architects, e.g. between enterprise architects and solution
architects, as discussed later in Chapter 16 (Architects in Enterprise
Architecture Practice).

Third, some companies actively use EA artifacts providing very
simple one-page graphical views of specific IT initiatives, which can
be called one-page initiative overviews. These artifacts describe
the high-level conceptual structure of proposed IT solutions in an
informal and intuitive manner. One-page initiative overviews are
conceptually similar to organization-wide Context Diagrams (see
Figure 11.9), but limited in their scope to separate initiatives and
focus exclusively on describing the essence of proposed IT solutions.
Because of their inherent simplicity, these diagrams are appealing
and easily understandable to a wide circle of business stakeholders.
One-page overviews of IT initiatives are typically developed at their
very early stages, usually as first Outlines produced for specific
initiatives. They can be created very quickly and then used to collect



early feedback from all relevant stakeholders, make some rough “T-
shirt size” estimates (e.g. small, medium or large) and support a
collective decision to elaborate respective initiatives further towards
their implementation. From this perspective, these diagrams of IT
initiatives may be regarded as condensed, purely graphical Initiative
Proposals.

Fourth, some organizations use separate temporary mini-
roadmaps for large and multi-project IT initiatives (e.g. complex
transformation programs), which are often called initiative roadmaps
(can also be called program roadmaps or transition plans). These
roadmaps are conceptually similar to regular Roadmaps (see Figure
11.4 and Figure 11.5), but developed specifically for particular IT
initiatives and then discarded after their implementation. They
typically describe when specific components of complete IT solutions
will be delivered as separate IT projects. The use of initiative
roadmaps allows business executives and architects to agree on the
priority and timelines for the delivery of different solution components.
Mini-roadmaps for large IT initiatives may be either created as
separate EA artifacts or, as noted earlier, included in regular Solution
Overviews of these initiatives.

Lastly, some companies use separate analytical papers for
specific IT initiatives implying significant and far-reaching technology
choices. These artifacts typically analyze in detail the available
technical offerings with their long-term impact, advantages and
disadvantages to support decision-making at the early stages of IT
initiatives. For example, if a particular IT initiative requires introducing
a new major technology or expensive product, then an analytical
paper can be developed to evaluate the existing vendors in the
market and select the most appropriate one according to the
organizational needs. From this perspective, these initiative-specific
analytical papers are complementary to regular Options
Assessments. Analytical papers present a very conceptual analysis of
available technology selection options, while Options Assessments
present a more specific and down-to-earth analysis of possible
solution implementation approaches. Essentially, these EA artifacts
can be viewed as local, initiative-specific Analytical Reports (see
Figure 9.5), or as purely analytical versions of Options Assessments.



Analytical papers are developed collaboratively by architects and
relevant business stakeholders when required for specific IT
initiatives and may provide the basis for preparing corresponding
vendor agreements, procurement contracts or tender documents.



Additional Concerns Regarding Outlines
Besides the general danger of insufficient stakeholder involvement in
their development common to all decisions EA artifacts (see Figure
2.7), the single biggest threat associated specifically with the practical
use of Outlines is arguably the attempts to produce highly detailed
Outlines, which may be redundant and too “heavyweight” for
preliminary decision-making purposes. All Outlines are created during
the initiation steps of IT initiatives (see Figure 6.1) and their general
purpose is mostly to help making substantiated investment decisions
regarding these initiatives. For each IT initiative, corresponding
Outlines should provide sufficient information to decide whether an
organization will benefit if the initiative is implemented taking into
account its expected business impact and cost. From this
perspective, all Outlines should mainly focus on three key aspects of
proposed IT initiatives. First, Outlines should describe the anticipated
business value of proposed IT solutions and explain how this value
will be realized. Second, Outlines should clearly communicate
potential risks, problems and other possible negative consequences
associated with proposed solutions. Third, Outlines should estimate
the cost of proposed IT solutions with a reasonable degree of
accuracy.

On the one hand, in most cases there are no practical reasons for
elaborating Outlines further to the next level of detail required in
implementable Designs. Moreover, as suggested by the EA
uncertainty principle (see Figure 5.6), these attempts may even be
unachievable. On the other hand, voluminous Outlines with
superfluous descriptions may complicate the assessment of proposed
IT initiatives, distract attention from the most critical questions and
eventually even reduce the quality of decision-making. Put it simply,
Outlines should be detailed enough to adequately evaluate proposed
IT initiatives, but no more detailed than necessary for this purpose.



Chapter Summary
This chapter discussed Outlines as a general type of EA artifacts
from the perspective of their informational contents, development,
usage, purpose and benefits and then described in more detail
popular narrow subtypes of Outlines including Solution Overviews,
Options Assessments, Initiative Proposals and some other artifacts.
The key message of this chapter can be summarized in the following
essential points:

Outlines provide high-level descriptions of separate IT
initiatives understandable to business leaders essentially
representing benefit, time and price tags for proposed IT
investments
Outlines are temporary decisions EA artifacts that are
developed at the early stages of IT initiatives collaboratively
by architects and business leaders, used to evaluate,
approve and fund specific initiatives and then archived
Outlines help estimate the overall business impact and
value of proposed IT initiatives, eventually leading to
improved efficiency and ROI of IT investments
Solution Overviews are essential Outlines providing high-
level descriptions of specific proposed IT solutions in
business language and helping business leaders and
architects negotiate, evaluate and approve the
implementation of corresponding solutions
Options Assessments are common Outlines providing lists
of available high-level implementation options for specific
IT initiatives with their pros and cons and helping business
executives and architects select the most preferable
alternatives for corresponding initiatives
Initiative Proposals are uncommon Outlines providing very
early idea-level descriptions of proposed IT initiatives with
their justifications and helping business leaders and
architects initially select only the most promising initiatives
for their further elaboration
The biggest threat to the effectual use of Outlines in an EA
practice is developing overly granular Outlines, which may



be redundant or even counterproductive for preliminary
executive assessment and decision-making purposes





Chapter 14: Designs
The previous chapter focused on Outlines as the fifth general type of
EA artifacts defined by the CSVLOD model of enterprise architecture.
This chapter discusses in great detail various aspects of Designs as
the next general type of EA artifacts (IT-focused changes) as well as
their more specific subtypes often used in EA practices. In particular,
this chapter starts with describing the common properties of all
Designs including their type-specific informational contents,
development and usage scenarios, role in an EA practice and
associated organizational benefits. Then, this chapter discusses in
detail popular narrow subtypes of Designs including Solution
Designs, Preliminary Solution Designs, as well as some other EA
artifacts related to Designs. Lastly, this chapter provides additional
concerns and recommendations regarding the practical use of
Designs as part of an EA practice.



Designs as a General Type of Enterprise
Architecture Artifacts
Designs are IT-focused changes EA artifacts (see Figure 8.1). They
provide low-level technical descriptions of specific IT projects
developed collaboratively by architects and IT project teams and
share the essential common properties of both IT-focused EA
artifacts and changes EA artifacts. Specific examples of EA artifacts
related to Designs include Solution Designs, Preliminary Solution
Designs and some other similar, but less popular EA artifacts (see
Figure 8.2)[347].
Informational Contents
Designs provide detailed technical and functional descriptions of
separate IT projects actionable for project teams. Basically, Designs
describe precisely what should be implemented as part of a particular
IT project and exactly how it should be done. The IT-oriented
descriptions provided by Designs address the following and similar
project-related questions:

What specific business requirements should be met by the
IT project?
What infrastructure should be provided to implement the IT
project?
What hardware and software should be installed to
implement the IT project?
What applications should be developed to implement the IT
project?
Which data entitles should be used in the new IT system?
How exactly should different system components
communicate and interact with each other?
How exactly should the new IT system interact with the
surrounding environment?
How exactly should current business processes be
modified as a result?

Most of these questions reflect very IT-specific concerns irrelevant
and even incomprehensible to the vast majority of business
stakeholders. Business sponsors of IT projects are typically indifferent



to how exactly these projects are implemented from a technical
perspective, as long as all their essential business requirements are
fulfilled. Accordingly, business stakeholders are concerned only with
validating the detailed business requirements for IT systems specified
in Designs, often indirectly through skilled business analysts acting as
their representatives, but are not interested in most other purely
technical parts of Designs.

However, Designs are of direct interest to IT project teams
including project managers and various IT specialists responsible for
delivering the corresponding projects on time and budget. They
require reaching a compromise between the architectural fitness and
practical feasibility of IT projects. For this reason, all Designs can be
considered as dual EA artifacts (see Figure 2.5) relevant to both
architects and project teams. They describe architecturally significant
project-level planning decisions as well as lower-level actionable
prescriptions. Designs reflect both the approval of architects to
construct the respective IT systems and the readiness of project
teams to implement these systems.

Designs usually describe most of the typical EA domains including
business, applications, data, infrastructure and security domains, as
well as their interrelationship (see Figure 2.2). They are intended to
provide end-to-end descriptions of entire IT systems detailed enough
to start their actual implementation. Essentially, Designs usually
depict the entire IT project stack starting from the “top” business layer
(e.g. business requirements, use cases and processes) and ending
with the “bottom” infrastructure layer (e.g. underlying hardware,
operating systems and networks). However, not all EA domains may
be relevant to every IT project. For describing different system layers,
Designs rely primarily on various graphical diagrams, e.g. process,
application and data models. Often, Designs explicitly refer to various
Standards to which they conform, e.g. Patterns (see Figure 10.3),
Guidelines (see Figure 10.2) and Logical Data Models (see Figure
10.5). In some cases, Designs may also formulate local project-
specific architecture principles, patterns and guidelines highly
resembling their global counterparts, but limited in their scope and
applicable only to the respective IT systems.



Designs are the “last” EA artifacts in the EA delivery chain. All
information systems in organizations practicing enterprise
architecture are implemented by means of Designs. They provide the
most specific, detailed and implementation-ready descriptions of
information systems of all types of EA artifacts. Designs are
influenced by all other “previous” types of EA artifacts and reflect
essential architectural decisions embodied in more generic and
higher-level types of EA artifacts. Namely, Designs are compliant with
conceptual and technical rules defined by Considerations and
Standards, aligned with the general strategic direction reflected in
Visions, integrate with the existing IT environment described in
Landscapes and based on conceptual solutions approved by
business leaders via Outlines.

Importantly, Designs are still pretty high-level architectural
documents. They focus largely on stipulating significant project-
related decisions of organization-wide importance, rather than all
possible project-related decisions. In other words, Designs tend to
define only what is really important from the perspective of the whole
organization, while all minor decisions negligible in the overall
organizational context are normally omitted. For instance, Designs
often specify what technologies are used in the IT project, how
exactly various organization-wide Policies (see Figure 9.2) and
Guidelines (see Figure 10.2) are taken into account, which shared
data entities are used, how exactly the new IT system fits into the
current IT landscape and which Patterns (see Figure 10.3) have been
selected to address the availability, recoverability or other critical
requirements. However, numerous less important local decisions with
no organization-wide impact are often left to the discretion of project
team members who, if necessary, may produce more detailed and
low-level design documents for their IT projects, which are typically
not regarded as EA artifacts and not discussed in this book. Basically,
Designs as EA artifacts are equivalent to what is typically called
“system architecture”, i.e. the architecture of a single IT system.
Hence, Designs in the context of this book should be understood as
full-fledged system architectures, rather than merely as “designs”[348].

Designs usually focus on the short-term future up to one year
ahead, seldom on longer-term planning horizons for large IT projects.



Since all Designs describe some approved and funded IT projects
scheduled for delivery, they naturally focus on the future. However,
the implementation of most IT systems cannot be planned with the
necessary level of detail for a horizon of longer than one year. For
this reason, Designs normally focus only on the immediately
actionable future, where all the relevant implementation-specific
details of new IT systems can be planned with reasonable accuracy,
while longer-term planning of specific IT initiatives is typically
accomplished via more abstract Outlines.

Designs are usually expressed as a mix of text, tables and
complex diagrams. Since Designs are expected to describe all the
architecturally significant implementation-specific details of new IT
projects, they can use any suitable representation formats to provide
the required information with the appropriate level of granularity. For
instance, Designs often include long textual descriptions of specific
business requirements for IT projects, extensive configuration tables
with various technical parameters and numerous sophisticated IT-
specific diagrams explaining the interaction between different system
components in minute detail, often using specialized formal modeling
notations, e.g. UML or ArchiMate, less often BPMN or ARIS.
Unsurprisingly, Designs of large IT projects can be very voluminous,
especially in organizations with more “heavyweight” project
implementation approaches. Physically, Designs are almost always
created and distributed as ordinary MS Word documents.
Development and Usage
Designs represent collective planning decisions (see Table 2.1) on
how exactly specific IT projects should be implemented. They are
developed for all approved IT projects at the implementation step of
the Initiative Delivery process (see Table 6.1 and Figure 6.1)
collaboratively by architects, IT project teams and business
representatives (see Figure 2.7) based on the corresponding Outlines
previously agreed with business executives. Specifically, high-level IT
solutions described in Outlines are taken as the starting point for
developing Designs and further elaborated with more implementation-
specific technical details. For small and medium IT solutions, which
can be delivered as single IT projects, Designs typically describe
complete end-to-end solutions. In these cases, Designs may be



produced merely by extending Outlines, i.e. via adding new, more
detailed technical sections to existing Outlines, rather than as entirely
new documents. However, for large IT solutions, which often require
multiple projects to be delivered, Designs usually describe specific
components of these solutions representing separate IT projects.

Each of the three parties participating in the development of
Designs for a new IT project has its own articulate interests and
concerns. First, architects are concerned with the conformance of
Designs to the established Standards and their seamless integration
into the existing Landscapes. Architects also aim to incorporate into
Designs relevant technical rationalization suggestions resulting from
the Technology Optimization process (see Figure 6.1). Second, IT
project teams are concerned with the feasibility, practicality and
credibility of Designs from their down-to-earth implementation-centric
perspective. Project managers also ensure the adequacy of delivery
schedules and the availability of necessary resources. Third,
business representatives, who may be either actual business owners
of the new IT project or professional business analysts acting on their
behalf, are concerned with specifying correct, consistent and
complete functional requirements and their inclusion into Designs.

The discussions of Designs between architects, project teams and
business representatives typically revolve around specific business
requirements for new IT systems (see Table 5.1). These discussions
can leverage various formal techniques for eliciting, clarifying,
organizing and prioritizing requirements, e.g. user stories, traceability
matrices and the so-called MoSCoW (must have, should have, could
have and will not have) framework. While business representatives
normally specify the expected behavior of new IT systems and
determine the relative importance of particular system functions,
architects and project teams propose the best possible ways to
implement the requested functionality with technology. Designs are
developed through continuous discussions between these three
parties and refined iteratively until a mutually agreed solution
satisfying the essential interests of all the parties is found and
approved.

When IT projects are implemented via outsourcing arrangements
with delivery partners, architects from partner companies are involved



in developing Designs as well. In these cases, Designs become the
key instruments enabling effective communication between internal
and external architects and other specialists. Furthermore, Designs
also serve as formal documents based on which official requests for
tender (RFTs) or requests for quotation (RFQs) for the delivery of
entire IT systems or their separate components (e.g. procurement of
necessary hardware and network equipment) can be prepared, other
special conditions negotiated and legal contracts signed.

All developed Designs are typically peer-reviewed by other
architects to ensure their logical fit into Landscapes and compliance
with Standards and then undergo the routine project governance
procedure of formal approval and sign-off, as discussed later in
Chapter 17 (Architecture Functions in Organizations). However, in
practice not all Designs can be fully compliant with Standards and
reasonable justified deviations from Standards in untypical cases are
usually tolerated. These deviations are often registered and the
consequences of these deviations may be analyzed in the future to
enable organizational learning and facilitate the evolution of
Standards in the right direction. In case of departure from Standards,
the incurred architecture debt may be estimated and recorded, as
discussed later in Chapter 18 (Instruments for Enterprise
Architecture). In some highly regulated industries (e.g. banking and
finance), finalized Designs for new IT solutions might also need to be
sent to national regulatory bodies for their compliance verification and
formal endorsement. Importantly, at the Designs stage of IT
initiatives, the fundamental investment decisions to implement these
initiatives have already been made by senior business and IT
stakeholders based on their high-level Outlines, while the role of
Designs is only to clarify specific business requirements and explain
exactly how the corresponding IT solutions should be implemented to
address these requirements.

Designs are often developed in parallel with project
management plans for respective IT projects. Similarly to Designs,
project management plans are normally created at the later stages of
IT initiatives to support their implementation. Both Designs and
project management plans are usually required to begin the actual
work on any IT project. However, Designs and project management



plans are disparate in their nature and focus on significantly different
aspects of IT projects. On the one hand, Designs are highly IT-
specific architectural documents driven by architects. They provide
low-level descriptions of planned IT systems, explain their
composition in technical terms and help assess the volume of
necessary development efforts. For instance, Designs allow
architects to count the number of components to be created, estimate
approximate person-hours required to construct each component and
then come up with a comprehensive work breakdown structure, or to
send the system specifications to appropriate contractors and request
their precise price quotations.

On the other hand, project management plans are largely non-
technical documents driven by project managers. They focus
specifically on the managerial side of IT projects including their
milestones and schedules, procurement, staffing and budgeting
aspects, stakeholder management, risk mitigation and quality
assurance approaches, as well as many other important
questions[349]. Essentially, Designs purport to describe what IT
systems and components should be developed, while project
management plans are intended to explain how, when and with what
resources they should be delivered. Designs and project
management plans are closely related and complementary to each
other. Managerial considerations reflected in project management
plans are based on the definitions of IT systems provided by their
Designs. At the same time, project management plans also influence
various system design decisions from the perspective of their
practical feasibility and the existing financial, personnel availability
and time restrictions. Due to their natural interrelationship, Designs
and project management plans are usually developed together during
the implementation steps of all IT initiatives.

After being developed and approved, Designs are used by project
teams to implement IT projects. Designs are the cornerstones of IT
projects that define exactly what needs to be done to deliver these
projects. Moreover, when IT projects are implemented by external
contractors or outsourcers, their Designs often serve as formal
agreements between client organizations and delivery partners
specifying the criteria against which their work can be assessed,



validated and accepted or contract breaches identified. Designs are
actively used by project managers, software developers, database
administrators, infrastructure engineers, testers and other project
team members to coordinate their implementation activities. In some
cases, project teams, and specifically technical designers included in
these teams, may produce more detailed technical documentation for
IT projects based on their architectural Designs in order to provide
even more fine-grained implementation plans, as discussed later in
Chapter 16 (Architects in Enterprise Architecture Practice). However,
the design documents produced by project teams within IT projects
are viewed as purely implementation-related documents, not as EA
artifacts, and therefore are out of the scope of this book and not
discussed in detail[350].

During the whole period of project implementation, architects
supervise IT project teams to ensure that the prescriptions of Designs
are actually followed as well as to identify potential inconsistencies
between the recommended architectural approaches and the real-
world practical needs on the ground. Direct participation of architects
in the project delivery activities helps align Standards to the actual
practical realities and avoid the “ivory tower” syndrome. After IT
projects are successfully completed, the newly developed information
systems are handed over to IT operations and support teams for their
further maintenance in an operating mode. At this moment, the
corresponding systems enter from the delivery phase into the realm
of IT service management. During the completion of IT projects,
architects update respective Landscapes to incorporate the resulting
modifications of the IT landscape into relevant current-state
descriptions. However, Landscapes based on configuration
management databases (CMDBs), most often Inventories (see Figure
12.3), are usually updated directly by IT operations and support
teams as part of the project transition into the maintenance phase.
After the new information systems become fully operational, their
business owners organize all the necessary follow-up activities
focused on the complementary people and process aspects to ensure
the realization of business value from these IT projects (see Figure
1.1). For example, they may educate system end users, assign new



decision-making responsibilities, lead the process modification efforts
and address possible conflicts arising along the transition.

Designs are temporary EA artifacts (see Table 2.2) with a limited
lifetime developed specifically to deliver approved IT projects. After IT
projects are implemented and released, their Designs are no longer
actively used and largely lose their value as EA artifacts.
Nevertheless, Designs of implemented IT systems can still be found
useful in the future as passive reference materials on the current
state of the organizational IT landscape. For this purpose, Designs
are often updated after the completion of corresponding IT projects to
reflect the actual “as-implemented” state taking into account the
deviations from the initial Designs that occurred in the course of the
project implementation. In some cases, additional lower-level details
of the delivered IT systems can also be added to the final post-
implementation versions of their Designs to capture their internal
structure more accurately. Then, updated Designs are typically stored
in organizational document repositories for future reference. These
Designs can be retrieved and used later, for instance, for user training
purposes or by IT operations and support teams to monitor, maintain
and troubleshoot running IT systems. From this perspective, Designs
of completed IT projects, as reference materials on the current IT
landscape, are complementary to Landscapes. While Landscapes
describe at a high level what IT systems constitute the IT landscape
and how these systems are connected to each other, Designs
describe in great detail how exactly each of these systems works
internally.
Role and Benefits
Designs represent communication interfaces between architects and
IT project teams. Basically, Designs provide a link between
architectural efforts and subsequent implementation efforts. They
help ensure the connection between high-level planning decisions
and low-level implementation. Designs allow architects to balance
global organization-wide architectural concerns (e.g. selection of
proper technologies, reuse of appropriate IT assets, centralization of
certain types of data, etc.) and local project-specific needs and
requirements. Generally, the use of Designs for delivering IT projects
is the only existing mechanism in an EA practice to convert all



intangible architectural decisions reflected in other types of EA
artifacts into tangible IT systems. Without using Designs to enforce
the alignment between specific IT projects and instructions of other
types of EA artifacts, these instructions remain merely good wishes.
As a result, in the absence of peer-reviewed Designs, most other
artifacts are often ignored, while the money invested in these artifacts
are usually wasted.

The general purpose of all Designs is to help implement approved
IT projects according to business and architectural requirements.
Business requirements for IT projects typically include both functional
and non-functional requirements for new systems, while architectural
requirements for IT projects usually include key architectural
suggestions regarding the implementation of these systems
significant from an organization-wide perspective. Designs help
stipulate in advance all the essential requirements from both the
business and IT perspectives and then ensure compliance with these
requirements during the project implementation. Thereby, Designs
enable clear traceability between the specified business requirements
and the resulting functional capabilities of delivered IT systems, as
well as between the recommended global Standards and the actual
implementation approaches followed in these systems.

The proper use of Designs leads to improved quality of the IT
project delivery. Using Designs for planning specific IT projects allows
identifying potential risks and possible problems with their future
delivery and proposing time-proven implementation approaches and
risk mitigation strategies beforehand. Designs also help avoid
confusion and misunderstanding between various stakeholders of the
IT project. They serve as common reference points for all project
participants and essentially provide a “single source of truth” to
different team members. Thereby, Designs help de-risk IT projects,
minimize their deviation from the agreed budgets and timelines, and
make their delivery more predictable and smoother.
Difference from the Adjacent Types
Designs, as IT-focused changes EA artifacts, are adjacent to
Landscapes and Outlines (see Figure 8.1). Although Landscapes
also provide some technical descriptions of specific IT instances
similar to Designs, the descriptions offered by Landscapes are



broader in their scope and more abstract in their granularity. Designs
focus on describing separate IT projects in great detail, while
Landscapes provide general higher-level views of the organizational
IT landscape. In other words, Designs are limited in their scope to
specific IT systems, but do not cover the surrounding IT environment
around these systems. Moreover, Landscapes focus mostly on
depicting the current IT environment, while Designs describe what
only will be delivered in the near future. Essentially, Designs explain
exactly how separate changes in Landscapes are going to be
implemented.

Although Outlines also provide some narrow-scope descriptions of
specific IT initiatives similar to Designs, the descriptions offered by
Designs are more elaborate, detailed and technical in nature. While
Outlines focus on presenting and “selling” entire IT solutions to senior
business stakeholders, Designs may be developed for separate
components of these solutions if they are too large to be delivered as
single IT projects. Unlike Outlines, which provide only conceptual
requirements for IT solutions, Designs specify detailed business
requirements, explain exactly how these business requirements
should be met and describe precisely how the resulting IT systems
should work. Designs stipulate all significant technical decisions
related to IT projects and provide sufficient low-level details to start
their actual implementation.



Specific Enterprise Architecture Artifacts Related
to Designs
Articulate subtypes of Designs often used in established EA practices
include Solution Designs and Preliminary Solution Designs. Solution
Designs can be viewed as essential EA artifacts, while Preliminary
Solution Designs as uncommon EA artifacts.
Solution Designs (Essential)
Solution Designs (can also be called detailed designs, technical
designs, physical designs, high-level designs, project-start
architectures, solution architectures, full solution architectures,
solution definitions, solution specifications, etc.) are specific Designs
providing detailed technical and functional specifications of approved
IT solutions actionable for project teams. Solution Designs can be
considered as an essential subtype of Designs found in the majority
of successful EA practices and even as one of the most critical EA
artifacts without which they cannot function normally.

Solution Designs represent finalized implementation-ready
technical descriptions of IT projects approved by all their
stakeholders. Solution Designs typically describe detailed functional
and non-functional requirements, business processes and use cases
supported by IT systems, as well as all pertinent layers of their
technology stacks in fair detail sufficient to start the actual project
delivery. Although they may cover any EA domains or even all
domains, different types of IT projects usually require different focus
in terms of domain coverage. For example, Solution Designs
prepared for application projects are more software-oriented and
concentrate on the applications and data domains, while the ones for
infrastructure projects are more hardware-oriented and focus
primarily on the infrastructure domain. As a rule, Solution Designs are
structured into multiple chapters, sections or views corresponding to
the relevant EA domains, e.g. usage scenario view, application
component view, data processing view and deployment view.

Solution Designs can vary in their size depending on the scale,
complexity and type of an IT project. Naturally, large and complex IT
projects tend to have more voluminous Solution Designs, while small
and simple projects tend to have more compact ones. Certain



categories of IT projects may need a higher amount of upfront
planning than the others. For example, infrastructure projects that
include the procurement and installation of costly equipment are likely
to require thoroughly planned Solution Designs specifying the
necessary hardware configuration with its precise capacity before the
commencement of any implementation activities.

Furthermore, the level of detail and volume of Solution Designs
usually also depend on the preferred project delivery methodology
and can be very organization-specific. On the one hand, companies
practicing agile delivery methodologies tend to develop brief and lean
Solution Designs providing only the most critical technical information
about IT projects, e.g. the list of key technologies to be used, main
system components to be created and their integration with external
applications and data sources. On the other hand, organizations
following more traditional and rigid, waterfall-like delivery
methodologies, which imply substantial upfront planning, often
develop extensive Solution Designs providing detailed project
implementation plans. However, “average” Solution Designs can be
somewhere around 25-50 pages long, while in extreme cases they
can reach a few hundred pages.

Solution Designs are typically represented as MS Word
documents with complex technical diagrams, extensive tables and
rich textual descriptions. The schematic graphical representation of
Solution Designs (application designs and infrastructure designs) is
shown in Figure 14.1.



Figure 14.1. Solution Designs (application designs and
infrastructure designs)

Solution Designs are the most detailed EA artifacts developed for
specific IT initiatives. They are used directly by IT project teams as
actionable guidance for project implementation. After IT projects are
completed, Solution Designs are usually updated to reflect all the
deviations from the original plans that occurred during their
realization, if any, and then stored for future reference in searchable
document repositories.
Preliminary Solution Designs (Uncommon)
Preliminary Solution Designs (can also be called preliminary
solution architectures, solution architectures, logical designs, etc.) are
specific Designs providing preliminary high-level technical and
functional designs of specific approved IT solutions. Preliminary
Solution Designs can be considered as an uncommon subtype of
Designs relatively rarely found in EA practices.

Preliminary Solution Designs represent high-level technical
descriptions of IT projects with pretty accurate estimates of their time
and cost. They can be regarded as more technically elaborate
versions of corresponding business-focused Solution Overviews (see
Figure 13.1). Preliminary Solution Designs usually cover at a high
level both the business side of IT projects and all layers of their



technology stacks including all typical EA domains (i.e. applications,
data, infrastructure and security) when they are relevant.

Preliminary Solution Designs are intermediate “halfway” EA
artifacts between Outlines, which are used by business executives to
approve proposed IT initiatives, and Solution Designs, which provide
detailed implementation plans for these approved initiatives. The
primary purpose of Preliminary Solution Designs in this context is to
refine and reaffirm the earlier Outlines-based estimates of time and
cost for the approved IT projects.

Preliminary Solution Designs are typically represented as MS
Word documents with high-level technical diagrams, tables and
textual descriptions. Although the volume of these artifacts can be
very project-specific and even organization-specific, as in the case of
Solution Designs, “average” Preliminary Solution Designs are often
about 20-40 pages long. The schematic graphical representation of
Preliminary Solution Designs is shown in Figure 14.2.

Figure 14.2. Preliminary Solution Designs

Preliminary Solution Designs are typically produced at the early
stages of implementation steps of IT initiatives to refine their earlier,
less precise time, cost and risk estimates. If the refined estimates
confirm the original Outlines-based estimations, or at least do not



differ from them significantly, then corresponding IT projects can
smoothly proceed further to developing more detailed Solution
Designs in a regular manner. However, if the updated estimates for IT
projects are dramatically different from the earlier estimates produced
during their initiation steps, then these projects may need to be
renegotiated with their executive business sponsors and even the
very decision to implement these projects might need to be
reconsidered.
Less Popular Enterprise Architecture Artifacts Related to
Designs
Aside from Solution Designs and Preliminary Solution Designs
described above, some other noteworthy subtypes of Designs are
occasionally found in organizations practicing enterprise architecture.
First, some companies actively use auxiliary EA artifacts summarizing
the major decisions made during the development of Solution
Designs or Preliminary Solution Designs, which are often called key
design decisions (KDDs). Similarly to the analogous EA artifacts for
Outlines described earlier, these artifacts provide one-page
summaries of the most significant technical planning decisions
regarding specific IT projects and their justifications. For example,
these KDDs may include, among many others, the following
important decisions:

Decision to select a specific technical implementation
approach or reuse a proven Pattern (see Figure 10.3)
Decision to implement an IT project based on some
existing IT assets from the current Inventories (see Figure
12.3)
Decision to use a non-standard technology missing in
Technology Reference Models (see Figure 10.1) due to the
unsuitability of currently supported technologies for unique
project needs
Decision to deviate from the typical best practice
Guidelines (see Figure 10.2) because of a highly specific
nature of the project

Similarly to the key decisions for Outlines, KDDs do not contain
any new planning decisions, but merely present the most critical
technical choices about new IT projects reflected in their full-fledged



Designs and produced after or in parallel with these Designs. KDDs
provide convenient points of discussion around specific IT projects
and facilitate the communication between architects and other IT
stakeholders during their implementation steps. They help better
understand the overall technical fitness of new IT projects for the
organizational IT landscape and make informed approval decisions
regarding the proposed Designs of these projects.

Second, some organizations use EA artifacts providing
architectural recommendations to architects working on developing
Designs for new IT projects, which can be called architectural
directions for Designs. Similarly to architectural directions for
Outlines, these artifacts offer high-level architectural requirements for
specific IT projects. However, architectural directions for Designs are
purely technical in nature and generally represent explicitly
documented technical rationalization suggestions relevant to
particular IT projects resulting from the Technology Optimization
process (see Figure 6.1). Besides other things, architectural
directions for Designs typically include the subsets of all established
Standards directly applicable to respective IT projects. For example,
these directions may include, among many others, the following
technical requirements for a new IT system:

The IT system should store specific data entities in the
format defined by Logical Data Models (see Figure 10.5)
The IT system should follow a number of critical data
encryption Guidelines (see Figure 10.2)
The IT system should interact with some existing systems
shown in Landscape Diagrams (see Figure 12.1 and Figure
12.2)
The IT system should not reuse certain classes of IT assets
included in Inventories (see Figure 12.3)

Along with detailed functional business requirements, these
architectural directions provide an input for developing Designs. They
are produced at the very beginning of the implementation step of the
Initiative Delivery process (see Figure 6.1) to communicate key
architectural requirements for the corresponding IT systems. Similarly
to the analogous EA artifacts for Outlines, architectural directions for
Designs also offer formal communication interfaces between the



architects carrying out the organization-wide Technology Optimization
process and the architects responsible for planning specific IT
projects. Thereby, these architectural directions help connect global
technical decision-making with local project-level planning decisions.

Third, some companies use EA artifacts that can be called mini-
designs. Since IT projects vary in their size, complexity and impact,
not all of them may benefit from developing formal Designs. For
example, minor IT solutions that imply merely enhancing the
functionality of existing systems without introducing any new
components, connections or other architecturally significant elements
may not need full-fledged Designs. Instead, these solutions can be
defined in mini-designs of only a few pages long, which deviate from
the standard structure of Designs adopted in organizations and may
be approved via simplified endorsement procedures bypassing
normal “heavyweight” project governance mechanisms. These EA
artifacts can be structured in an ad hoc manner and focus exclusively
on the proposed changes with little or no contextual information.
Although conceptually mini-designs fulfill exactly the same purpose
as regular Designs, their usage for small IT projects helps reduce the
level of architectural overhead and bureaucracy associated with
project delivery.

Fourth, some organizations move all requirements for IT projects
into separate EA artifacts often called business requirements
documents (BRDs). These artifacts describe detailed functional,
non-functional and architectural requirements for new IT systems.
They are typically prepared by business analysts with the
involvement of architects and business representatives at the early
stages of implementation steps of IT initiatives to provide the
foundation for developing other Designs. Separating BRDs from
regular Designs can be particularly helpful for companies relying on
the services of third parties for solution delivery. In these cases,
BRDs serve as formal contracts between the organizations and their
delivery partners and offer common reference points for all
negotiations. Before the system implementation, they can be taken as
the basis for estimating delivery timelines and calculating costs. After
the implementation, they act as certain specifications against which
the contractors’ work can be validated, accepted or rejected. The use



of BRDs allows decoupling project requirements from their
implementation plans which, in some situations, helps improve the
quality of solution delivery.

Fifth, some companies use EA artifacts providing highly
technology-specific supplementary materials for particular types of
IT projects complementary to their general-purpose Designs. For
example, for all new IT projects modifying the corporate ERP system,
along with their regular Designs, some organizations may also
develop separate configuration documents explaining exactly how the
configuration of the ERP platform should be changed as part of the
project. For all new IT projects modifying the organization-wide
integration middleware, along with their regular Designs, some
companies may also develop separate documents or even platform-
specific XML files defining exactly how the routing rules of the
integration bus should be changed as part of the project. Essentially,
these EA artifacts address some critically important, but very narrow
and technology-specific aspects of IT projects. They are developed
collaboratively by architects and subject-matter experts in specific
technologies together with the regular Designs for respective IT
projects and then provide actionable guidance for IT specialists
involved in the project implementation. The explicit separation of
general-purpose Designs and technology-specific supplementary
materials helps better organize the architectural documentation for IT
projects and make this documentation more convenient to use.

Lastly, some lean organizations that completely outsource their IT
delivery functions to external partners use EA artifacts that can be
called release designs. These artifacts describe the proposed
technical designs of all IT projects that are going to be delivered
during the next release cycle by the same partner and modifying the
same part of the corporate IT landscape. For example, if an
organization follows a quarterly release cycle for all organization-wide
IT projects and outsourced the support and development of the entire
ERP platform to its vendor, then a new release design can be
produced every quarter to describe all the proposed changes of the
ERP platform to be implemented by the vendor for the next release,
even if these changes belong to logically unrelated IT projects
sponsored by different business units. Basically, release designs



bundle together all the quarterly changes from all IT projects
modifying the same IT platform and implemented by the same
partner. While regular Designs normally describe separate and
complete IT projects (i.e. produced on a per-project basis), release
designs describe all changes of a specific IT platform delivered in one
release by a particular partner (i.e. produced on a per-release, per-
partner and per-platform basis). The use of bundled release designs
instead of typical project-specific Designs may provide a more
convenient way of communicating between internal architects and
external third parties. Similarly to regular intra-organizational Designs,
release designs also provide communication interfaces between
architects and IT project teams, but these interfaces are inter-
organizational. Release designs may help organizations better
structure and manage their outsourcing arrangements with partners,
vendors and professional IT service companies.



Additional Concerns Regarding Designs
Besides the general danger of insufficient stakeholder involvement in
their development common to all decisions EA artifacts (see Figure
2.7), the single biggest threat associated specifically with the practical
use of Designs is arguably the attempts to develop excessively
detailed Designs due to the inability to distinguish the sensible border
between “architecture” and “design”. On the one hand, thorough, fine-
grained and voluminous Designs are hard to develop since they
typically require unreasonable investments of time and effort.
Moreover, practical attempts to create very detailed upfront Designs
often end up in a well-known situation of analysis paralysis, when an
enormous number of available planning options merely overwhelm
planners and prevent them from making any specific decisions,
thereby blocking real progress towards completing the plans. The
development of new information systems is widely considered to be a
“wicked problem”, where the perfect solution simply cannot be found
by any analytical means. On the other hand, meticulous Designs
providing the descriptions of required IT systems in infinitesimal
detail, even if developed, are often viewed as too rigid, inflexible and
bureaucratic by project teams. For these reasons, overly detailed
Designs should be avoided as impractical.

As noted earlier, despite their focus on technical implementation-
specific details, pragmatic Designs are still pretty high-level
architectural documents. Unlike detailed design documents, which
can be produced at the later stages by IT project teams as part of the
actual project implementation, architectural Designs describe only the
key requirements for new IT systems deemed significant from an
organization-wide perspective. For instance, Designs may stipulate
main technologies to be used in new IT systems, outline their
structure and major components, explain exactly how these systems
should support specific business processes or describe connections
between these systems and their environment. However, Designs
normally do not define any lower-level implementation details (e.g.
concrete database schemas or specific programming patterns),
unless these details are critically important for the overall consistency
of the IT landscape. In other words, practical Designs should not



intend to describe new IT systems in all imaginable details, but rather
focus only on architecturally significant elements.

Unfortunately, the strict difference between “architecture” and
“design” is incredibly difficult to define. Since this distinction is always
blurred, it is impossible to specify precisely what should be included
in Designs of IT projects and what should be left out. Nevertheless,
some general guidelines helping differentiate architecture from design
can still be formulated. For instance, notable distinctions between
architecture and design include, but are not limited to, the following
differences[351]:

Architectures are concerned with the fitness for purpose,
while designs are concerned with the engineering
optimization
Architectures consist of choices dictated by needs, while
designs consist of choices compliant with architectures
Different architectures address different basic needs, while
different designs can address the same basic need

Additionally, the volume and granularity of architectural Designs
significantly depend on the solution delivery methodology selected for
a particular project, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture). Generally, IT projects following more formal,
rigid and waterfall-like delivery methodologies naturally include more
details in their Designs, while projects following more agile and
flexible approaches (e.g. Scrum) tend to stipulate in their Designs
only the most essential architectural decisions. However, regardless
of the desired level of agility, Designs should arguably always specify
at least three critical aspects of IT solutions: utilized technologies,
interactions with the external IT environment and security
considerations. All these project-level decisions can have substantial
consequences for an entire organization; none of them can be
neglected or simply left at the discretion of the project teams
implementing the systems.



Chapter Summary
This chapter discussed Designs as a general type of EA artifacts from
the perspective of their informational contents, development, usage,
purpose and benefits and then described in more detail popular
narrow subtypes of Designs including Solution Designs, Preliminary
Solution Designs and some other artifacts. The core message of this
chapter can be summarized in the following essential points:

Designs provide detailed technical and functional
descriptions of separate IT projects actionable for their
implementers representing communication interfaces
between architects and project teams
Designs are temporary decisions EA artifacts that are
developed at the later stages of IT initiatives collaboratively
by architects, IT project teams and business
representatives, used by project teams to implement IT
projects and then archived
Designs help implement approved IT projects according to
business and architectural requirements, eventually leading
to improved quality of the project delivery
Solution Designs are essential Designs providing detailed
technical and functional specifications of approved IT
solutions and helping architects and project teams plan
their implementation and then deliver these solutions
Preliminary Solution Designs are uncommon Designs
providing preliminary high-level technical and functional
designs of approved IT solutions and helping architects and
project teams plan their implementation and refine their
earlier time and cost estimates
The biggest threat to the productive use of Designs in an
EA practice is the inability to distinguish where
“architecture” stops and “design” starts, leading to analysis
paralysis, excessive rigidity, bureaucracy and other well-
known problems





Chapter 15: The CSVLOD Model
Revisited

The previous chapters described the overarching CSVLOD model of
enterprise architecture and discussed in great detail each of the six
corresponding types of EA artifacts. This chapter revisits the
CSVLOD model and offers an in-depth discussion of advanced, more
subtle aspects of the model omitted earlier. In particular, this chapter
begins with explaining the continuous nature of the CSVLOD
classification taxonomy and mapping specific EA artifacts to their
more accurate positions in the taxonomy. Next, this chapter discusses
the concept of EA-based decision paths, the descriptive emphasis
and known exceptions to the CSVLOD model of enterprise
architecture. Finally, this chapter introduces “Enterprise Architecture
on a Page” as a convenient one-page view of enterprise architecture
and EA artifacts summarizing the most essential information
presented in this book.



Continuous Nature of the CSVLOD Taxonomy for
EA Artifacts
Earlier Chapter 8 formally introduced the CSVLOD taxonomy
conceptually explaining the notion of enterprise architecture and
defining six general types of EA artifacts: Considerations, Standards,
Visions, Landscapes, Outlines and Designs (see Figure 8.1). This
taxonomy classifies all EA artifacts used in EA practices along two
orthogonal dimensions based on what these artifacts describe (rules,
structures or changes) and how these artifacts describe (in a
business-focused or IT-focused manner). However, under closer
scrutiny, both these dimensions of the CSVLOD taxonomy can be
regarded as continuous axes along which all EA artifacts can be
positioned.

The first dimension (What?) can be viewed as a continuous axis
with two opposite extremes: generic and specific. On the one hand,
EA artifacts at the very generic extreme describe some intangible
norms related to entire organizations. They focus on general
concepts and are essentially timeless. Accordingly, EA artifacts
gravitating towards the generic extreme tend to describe more broad-
scope, less tangible and precise objects less associated with certain
points in time. Put it simply, more generic EA artifacts tend to provide
more abstract suggestions and be more related to general ideas. For
example, Policies and IT Principles can be positioned very close to
the generic extreme. Rules EA artifacts generally gravitate towards
the generic extreme. On the other hand, EA artifacts at the very
specific extreme describe some tangible instances related to concrete
projects. They focus on accurate details and exact time instants.
Accordingly, EA artifacts gravitating towards the specific extreme tend
to describe more narrow-scope, tangible and precise objects more
associated with certain points in time. In other words, more specific
EA artifacts tend to provide more concrete suggestions and be more
related to specific initiatives. For example, Solution Overviews and
Solution Designs can be positioned very close to the specific
extreme. Changes EA artifacts generally gravitate towards the
specific extreme.



The second dimension (How?) can be viewed as a continuous
axis with two opposite extremes: business and IT. On the one hand,
EA artifacts at the very business extreme are completely technology-
neutral and use pure business language. They discuss money,
customers, capabilities, business goals, competitive advantages and
other business-related notions. Accordingly, EA artifacts gravitating
towards the business extreme tend to be less technical in nature and
use more business-specific language. Put it simply, more business-
related EA artifacts tend to focus more on business aspects and be
more relevant to C-level business executives. For example, Principles
and Value Chains can be positioned very close to the business
extreme. Business-focused EA artifacts generally gravitate towards
the business extreme. On the other hand, EA artifacts at the very IT
extreme are purely technical and use very IT-specific language. They
discuss systems, applications, databases, platforms, networks and
other IT-related notions. Accordingly, EA artifacts gravitating towards
the IT extreme tend to be more technical in nature and use more IT-
specific language. In other words, more IT-related EA artifacts tend to
focus more on IT aspects and be more relevant to ordinary IT
specialists. For example, Guidelines and Landscape Diagrams can
be positioned very close to the IT extreme. IT-focused EA artifacts
generally gravitate towards the IT extreme.

Consequently, the two-dimensional CSVLOD taxonomy can be
interpreted as a continuous “coordinate plane” for EA artifacts, while
the differences between the six general types of EA artifacts should
not be considered as strict black-and-white distinctions. The
continuous CSVLOD taxonomy is shown in Figure 15.1.



Figure 15.1. The continuous CSVLOD taxonomy



Mapping of Specific EA Artifacts to the CSVLOD
Taxonomy
The CSVLOD model of enterprise architecture defines the six general
types of EA artifacts and each of the 24 subtypes of EA artifacts
discussed earlier can be allocated to one of these six general types
(see Figure 8.2). However, the continuous nature of the CSVLOD
taxonomy discussed above (see Figure 15.1) allows mapping all the
24 narrow subtypes of EA artifacts to more specific positions, or dots,
on the coordinate plane. Even though the precise positions of
different subtypes of EA artifacts in the continuous CSVLOD
taxonomy may be rather conditional, highly subjective and debatable,
the placement of specific EA artifacts at certain positions in the
taxonomy still helps better understand their main properties and
conceptual differences from each other.

Although various non-EA-specific documents having some
relationship to information systems planning (e.g. business strategy
documents, business cases and project management plans) in this
book are not regarded as EA artifacts and not discussed in detail, for
purely demonstrative purposes of this chapter these documents can
also be mapped to the CSVLOD taxonomy, as if they were EA
artifacts, in order to illustrate their possible positions in relation to
“real” EA artifacts. Specifically, seven types of commonly used
documents can be conditionally added to EA artifacts and loosely
positioned on the continuous coordinate plane together with all EA
artifacts. First, an overall corporate mission and values defining the
most fundamental attitude of an organization can be loosely related to
Considerations. Second, concrete strategic goals, objectives, KPIs,
balanced scorecards (BSCs)[352] and strategy maps[353] indicating
some long-term targets for an organization can also be associated
with Considerations. Third, high-level strategic business plans (e.g. to
launch new products, enter particular markets or expand into new
geographies) and business motivation models (BMMs)[354] providing
some general directions for action can be loosely related to Visions.
Fourth, rather detailed programs of work reflecting more concrete
short-term plans for IT investments can also be associated with
Visions. Fifth, business proposals with promising ideas for new IT



initiatives can be loosely related to Outlines. Sixth, business cases
with a detailed financial analysis of proposed IT initiatives can also be
associated with Outlines. And lastly, project management plans with
scheduling, resourcing and budgeting arrangements prepared to
implement specific IT projects can be loosely related to Designs. The
24 subtypes of EA artifacts and seven types of documents described
above mapped to the continuous CSVLOD taxonomy are shown in
Figure 15.2.



Figure 15.2. Mapping of specific EA artifacts to the CSVLOD
taxonomy

Importantly, positions of some EA artifacts in the continuous
CSVLOD taxonomy can be fairly considered approximate, subjective
and debatable. Nevertheless, even the rough mapping of EA artifacts



to the taxonomy can help clarify the properties of these artifacts and
explain the differences between distinct subtypes of EA artifacts
inside their general types. While all EA artifacts related to any single
general type share a number of common row-specific, column-
specific and type-specific properties, they can still also have notable
differences within their general type.

For instance, both Business Capability Models and Roadmaps
belong to the Visions general type. Consequently, both these artifacts
share common row-specific, column-specific and type-specific
properties. First, as business-focused EA artifacts, both of them
represent communication interfaces between business and IT helping
business executives manage IT (see Figure 8.1). Second, as
structures EA artifacts, both of them describe high-level structures of
an organization or its parts helping understand what changes are
desirable and how to implement them (see Figure 8.1). And lastly, as
Visions EA artifacts, both of them represent shared views of an
organization and its future agreed by business and IT helping achieve
the alignment between IT investments and long-term business
outcomes (see Figure 8.2).

Nevertheless, in spite of these commonalities, Business Capability
Models and Roadmaps also have notable differences within the
Visions type. While Business Capability Models only highlight the
business capabilities that should be uplifted with IT in the future,
Roadmaps describe what specific IT initiatives may be necessary to
boost these capabilities and when these initiatives should be
implemented. Consequently, Business Capability Models provide
more abstract suggestions and focus more on business aspects than
Roadmaps and, therefore, are positioned closer to the generic
extreme and closer to the business extreme. On the contrary,
Roadmaps provide more concrete suggestions and focus more on IT
aspects than Business Capability Models and, thus, are positioned
closer to the specific extreme and closer to the IT extreme. Even
though both Business Capability Models and Roadmaps belong to
Visions, they still occupy the opposite corners within the Visions
general type (see Figure 15.2).

At the same time, the proximity between specific subtypes of EA
artifacts related to a single general type and other general types also



helps clarify the properties of these artifacts. For instance, both
Enterprise System Portfolios and Landscape Diagrams belong to the
Landscapes general type. Consequently, both these artifacts share
common type-specific properties of Landscapes, i.e. represent a
knowledge base of reference materials on the IT landscape helping
understand, analyze and modify the structure of the landscape (see
Figure 8.2). However, Enterprise System Portfolios are positioned
very close to the Visions general type and, therefore, are also
somewhat influenced by the essential properties of Visions. For
example, similarly to Visions, Enterprise System Portfolios provide
very high-level conceptual views and can occasionally be used for
communicating with business executives to determine the IT
investment priorities, even though it is not their primary purpose. By
contrast, Landscape Diagrams are very distant from the Visions
general type and, thus, are very dissimilar to Visions in their
properties. For example, unlike Visions, Landscape Diagrams provide
pretty detailed technical views and can hardly be used for
communication with business stakeholders.

Besides a better understanding of various subtypes of EA
artifacts, their differences and similarities, periodical mapping
exercises reflecting all EA artifacts that organizations maintain or
systematically create can also benefit their EA practices. For
example, these mapping exercises allow illustrating and elucidating
an overall “meta-architecture” of EA practices, comparing the
collections of EA artifacts utilized in different companies, identifying
missing or redundant artifacts fulfilling similar purposes, balancing
and optimizing the entire sets of EA artifacts in organizations.



Decision Paths of the EA-Enabled Strategy
Execution
Putting all subtypes of EA artifacts on the common coordinate plane
also helps illustrate the general flow of decisions taking place
between strategy formation and strategy execution. In other words,
the mapping of specific EA artifacts to the CSVLOD taxonomy (see
Figure 15.2) allows tracing the full decision path from the general
business strategy to the actual implementation of specific IT initiatives
supporting this strategy.
Typical Decision Path
A business strategy in organizations is turned into optimal IT
solutions through the Strategic Planning and Initiative Delivery EA-
related processes (see Table 6.1 and Figure 6.1). The Strategic
Planning process translates relevant fundamental factors of the
external business environment into the general development direction
for business and IT and revolves around Considerations and Visions.
The Initiative Delivery process translates specific business needs into
tangible IT solutions and revolves around Outlines and Designs.
Hence, the EA-based decision path from the strategy planning to
strategy implementation “lies” through Considerations, Visions,
Outlines and Designs (Standards and Landscapes, though inform
and influence decision-making, still rarely shape the decision path
itself). Essential EA artifacts related to these general types include
Principles, Business Capability Models, Roadmaps, Solution
Overviews and Solution Designs respectively.

First, as part of Strategic Planning, business executives and
architects decide how an organization needs to work in order to
execute its business strategy and formulate these fundamental
strategic requirements as overarching Principles. Second, as part of
Strategic Planning, senior business leaders and architects decide
which business capabilities should become the focus of future IT
investments to execute the business strategy and highlight these
strategic capabilities in Business Capability Models. Third, as part of
Strategic Planning, business executives and architects come up with
specific IT initiatives intended to uplift the strategic business
capabilities, decide when these capability increments should be



implemented to execute the business strategy and place them as
planned IT investments in Roadmaps. Fourth, as part of Initiative
Delivery, business leaders and architects decide how each of the
planned IT initiatives should be implemented to execute the business
strategy and describe the corresponding high-level IT solutions in
Solution Overviews. And finally, as part of Initiative Delivery,
architects and project teams decide exactly how the approved IT
solutions should be implemented in a technically optimal manner and
document their detailed implementation plans in Solution Designs.
These five main types of IT-related planning decisions supported by
respective EA artifacts are aligned with the EA uncertainty principle
(see Figure 5.6) and rather closely correspond to the five key
discussion points between business and IT stakeholders relevant for
different organizational scopes and time horizons, i.e. to an operating
model, business capabilities, specific business needs, business
processes and business requirements respectively (see Table 5.1)
[355].

As an output from the EA-based decision path described above,
organizations produce implementable Solution Designs for new IT
systems which are compliant with the fundamental strategic
requirements described in Principles, uplift the strategic capabilities
highlighted in Business Capability Models, delivered according to the
strategic priorities reflected in Roadmaps and based on strategically
preferable IT solutions described in Solution Overviews. Therefore,
this decision path explains how the general business strategy of an
organization is translated step-by-step into specific implementable
plans for new IT systems supporting this strategy.

Since the decision-making flow described above is based only on
the essential EA artifacts used in most companies, this decision path
can be considered as a typical EA-based decision path and is
generally correct for most EA practices. The typical decision path of
the EA-enabled strategy execution described above is shown in
Figure 15.3.



Figure 15.3. Typical decision path of the EA-enabled strategy
execution

The EA-based decision path shown in Figure 15.3 clarifies the
general flow of the most critical planning decisions occurring as part
of the EA-related Strategic Planning and Initiative Delivery processes
(see Figure 6.1). In particular, it explains where crucial IT-related
planning decisions are made, which EA artifacts facilitate these
decisions and how optimal IT solutions are initiated and planned.



Alternative Decision Paths
The decision path of the EA-enabled strategy execution shown in
Figure 15.3 represents arguably the most general decision path,
which leverages only the five essential EA artifacts in its decision-
making processes. However, this decision path is simplified and
ignores the roles of other artifacts that may be used as part of an EA
practice (see Figure 15.2). Real organizations usually employ
peculiar, organization-specific constellations of EA artifacts
supporting their Strategic Planning and Initiative Delivery processes,
i.e. unique sets of EA artifacts related to Considerations, Visions,
Outlines and Designs. For this reason, most companies adopt their
own customized, slightly different and more sophisticated decision
paths that often incorporate other artifacts as well and, in some
cases, do not include some of the essential EA artifacts.

For example, if an organization operates in a highly regulated
industry, then it is likely to establish a set of Policies to influence all
subsequent decision-making and avoid potential compliance risks.
Or, a company may opt to develop Target States on the way from
Business Capability Models to Roadmaps in order to outline the
desired future state required to uplift strategic capabilities and then
take this desired state as the basis for creating Roadmaps. If an
organization is going to undertake a rather radical transformation
(e.g. switch its operating model or consolidate information systems
after a merger), then Target States might even be necessary as an
input for Roadmaps to explicitly define the high-level target
architecture of the corporate IT platform. If an organization is seeking
better engagement with business sponsors and other stakeholders at
the early formative stages of IT initiatives, then Options Assessments
may be produced on the way from Roadmaps to Solution Overviews
in order to involve these stakeholders more closely in discussing
possible approaches for addressing their needs with IT, present
available implementation options for planned IT initiatives to business
leaders and then develop Solution Overviews based on the preferred
options. Similarly, if an organization is eager to reduce the potential
risk of schedule and budget overruns during the implementation of
new IT projects, then Preliminary Solution Designs may be created
on the way from Solution Overviews to Solution Designs in order to



double-check and refine the accuracy of previous tentative time and
cost estimations and update the corresponding business cases.

At the same time, popular EA artifacts can be found as non-value-
adding in some companies as well. For example, an organization
may consider Principles as not particularly helpful EA artifacts either
due to their triviality and symbolic nature, or because the imperatives
reflected in Principles are clearly understood and shared by all senior
decision-makers even without being formally documented. Or, an
organization may find it beneficial to replace Business Capability
Models with Value Chains for the purposes of focusing and prioritizing
its IT investments due to their warmer acceptance by the business
audience. Likewise, preparing formal Solution Overviews after
Options Assessments can be viewed as an unnecessary and
redundant activity.

These and many similar organization-specific choices regarding
the adoption or rejection of different EA artifacts produce numerous
alternative decision paths deviating from the typical path (see Figure
15.3), but following the same general idea of deriving more concrete
and lower-level planning decisions from more abstract and higher-
level ones. One of the possible alternative decision paths of the EA-
enabled strategy execution based on the logic described above and
supported by Policies, Value Chains, Target States, Roadmaps,
Options Assessments, Preliminary Solution Designs and Solution
Designs is shown in Figure 15.4.



Figure 15.4. Possible alternative decision path of the EA-enabled
strategy execution

The EA-based decision path shown in Figure 15.4 emphasizes
the variability of EA practices from the perspective of adopted EA
artifacts, associated planning decisions and respective decision-
making processes. As noted earlier, there is no single right way to
organize an EA practice, but rather a multitude of possible options



that should be applied selectively in different companies,
environments and situations.
Enterprise Architecture Artifacts as Decision Points
Most artifacts used in EA practices are decisions EA artifacts (see
Figure 8.2), i.e. they support some or the other planning decisions
(see Table 2.1). From the perspective of decision paths described
above, these artifacts can be interpreted as decision points
somewhere on the coordinate plane. They play specific roles in the
overall organizational decision-making context either directly via
shaping the decision path of the EA-enabled strategy execution as
shown in Figure 15.3 and Figure 15.4, or in the case of Standards
and Landscapes indirectly by means of informing and influencing the
decisions made along this path (approximately as shown in Figure
4.8). For example, Analytical Reports represent a specific decision
point where the organization-wide decisions about the adoption of
strategic or even disruptive technologies take place. Patterns
represent a decision point accountable for global decisions regarding
the preferred solution implementation approaches. In a similar vein,
Initiative Proposals represents a decision point accountable for the
initiative-specific decisions on whether respective IT initiatives should
be proceeded with. The 24 subtypes of EA artifacts with the most
typical decisions that they support are shown in Figure 15.5.



Figure 15.5. EA artifacts as decision points

A clear view of EA artifacts as certain decision points provided in
Figure 15.5 helps understand which artifacts can be especially useful
in different situations and determine which artifacts a particular
organization is likely to need. Moreover, this view allows interpreting



EA artifacts as instruments for solving specific kinds of organizational
problems related to IT, which may be especially important when
establishing an EA practice, as discussed later in Chapter 19 (The
Lifecycle of Enterprise Architecture Practice).



Descriptive Nature of the CSVLOD Model of
Enterprise Architecture
As noted earlier, this book is purely analytical and descriptive in
nature. The CSVLOD model of enterprise architecture, specific
subtypes of EA artifacts and their classification into essential,
common and uncommon ones merely summarize the existing
situation in the industry and aggregate current EA best practices in
different organizations. Essentially, they provide only important
lessons from which other companies and individual EA practitioners
can learn how to use enterprise architecture, but they do not offer
universal, one-size-fits-all prescriptions or recipes suitable for all
organizations. Any prescriptions based on the lessons from other
companies should be derived with caution.

On the one hand, the classification of EA artifacts into essential,
common and uncommon merely shows that some EA artifacts are
used in more organizations than other artifacts. However, it does not
automatically suggest that more popular EA artifacts are “better” or
more important for EA practices. The relative popularity of EA
artifacts can be viewed only as a proxy for their applicability. For
instance, it would be unfair to say that all the eight essential EA
artifacts (i.e. Principles, Technology Reference Models, Guidelines,
Business Capability Models, Roadmaps, Landscape Diagrams,
Solution Overviews and Solution Designs) should necessarily be
used in all EA practices. In fact, many successful EA practices do not
use some of these artifacts for sound organization-specific reasons.
For example, as discussed earlier (see Figure 15.4), some
organizations have no articulate global imperatives driving their
decision-making that can be formulated and documented as
Principles. Other companies do not use Business Capability Models,
but instead prefer to adopt Value Chains for analogous purposes due
to their better familiarity to the business audience and easier
acceptance in the executive circles. Some organizations do not use
Technology Reference Models because of their heavy reliance on the
products of particular strategic vendors, who essentially make all the
technology-related choices for their products instead of organizations.
Some companies do not use Solution Overviews, but prefer to



develop Designs based directly on Options Assessments or even on
Initiative Proposals because this approach is considered more agile
and lightweight. Other organizations “invent” unique organization-
specific EA artifacts and successfully use them instead of some
essential EA artifacts. Nevertheless, the list of eight essential EA
artifacts can arguably be used as a reasonable benchmark for EA
practices. Even if it is not absolutely necessary to use all the eight
essential EA artifacts, organizations at least should be able to clearly
explain why some of these artifacts are unnecessary or inappropriate
for them, if any.

On the other hand, it would be arguably fair to say that all the six
general types of EA artifacts (i.e. Considerations, Standards, Visions,
Landscapes, Outlines and Designs) should be present in mature EA
practices, although specific EA artifacts representing these general
types can vary. In other words, all mature EA practices should use
some Considerations to maintain conceptual consistency of all IT-
related planning decisions, some Standards to define recommended
implementation approaches and technologies, some Visions to focus
and guide future IT investments, some Landscapes to capture the
current structure of the organizational IT landscape, some Outlines to
facilitate the discussion of specific IT initiatives at their early stages
and some Designs to support the implementation of these initiatives
at their later stages.

Importantly, the maturity of EA practices cannot be assessed or
measured simply by counting the number of adopted EA artifacts. As
noted earlier, successful EA practices typically use pragmatic sets of
around 10-15 value-adding EA artifacts, or about a half of all the 24
different subtypes of EA artifacts often found in EA practices and
described in this book (see Figure 15.2). Hence, using a large
number of various EA artifacts does not necessarily signify a mature
EA practice, while using a small number of EA artifacts does not
necessarily indicate an immature one, as long as all the six general
types of EA artifacts are adequately represented. Generally, the
number of utilized EA artifacts can be influenced by the desired
degree of agility, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture).



It is also necessary to understand that all the schematic graphical
representations of EA artifacts shown earlier in Chapters 9-14 depict
merely characteristic, typical or “average” samples of these artifacts.
They should not be regarded as ideal or best possible specimens of
EA artifacts to be compared against. All EA artifacts used in
successful EA practices are always organization-specific, aligned with
unique organizational needs and vary in numerous aspects, e.g.
visual structure, informational contents, naming and color-coding
conventions, representation and storage formats (and all changes EA
artifacts, namely Outlines and Designs, are also initiative-specific).
Needless to say, the provided examples of EA artifacts should not be
taken literally or copied verbatim. Instead, they should be viewed only
as the initial basis for developing real EA artifacts fine-tuned to the
needs of particular organizations.



Exceptions to the CSVLOD Model of Enterprise
Architecture
The CSVLOD model (see Figure 8.2) provides a convenient
research-based conceptualization of enterprise architecture, which
explains the notion of enterprise architecture as a set of six general
types of EA artifacts: Considerations, Standards, Visions,
Landscapes, Outlines and Designs. However, every conceptual
model always represents only a simplified and idealized version of
the infinitely complex empirical reality. In spite of the reasonable
accuracy and explanatory power of the CSVLOD model, this model
also has a number of inherent limitations that should be clearly
understood.

First, the CSVLOD model focuses only on key EA artifacts
representing consistent deliverables, or products, which underpin
successful EA practices. Essentially, these artifacts can be
considered as the core supporting pillars of an EA practice. However,
aside from the full-fledged EA artifacts described by the CSVLOD
model, numerous disposable architectural diagrams are also routinely
created in EA practices for various purposes. These diagrams are
temporary in nature, have no consistent meaning and occasionally
developed on an ad hoc basis as part of an EA practice. Often they
represent limited extracts from “true” EA artifacts, slices of EA
artifacts providing specific narrow views or modified versions of
“master copies” of EA artifacts adapted for particular needs. These
temporary architectural diagrams are typically intended for
discussions and presentations to satisfy the information demands of
specific audiences or cover unusual viewpoints important for
particular stakeholders and may be included in corresponding
stakeholder engagement packs. For instance, custom diagrams may
be very helpful for debating the pros and cons of individual
architectural decisions and collecting stakeholder feedback. The
CSVLOD model does not, and cannot, explain the meaning of all
imaginable architectural drawings that might be created for highly
specific purposes as part of an EA practice.

Second, some rare EA artifacts used in real organizations can
combine the contents of two adjacent general types of EA artifacts



and, therefore, cannot be allocated to any single general type defined
by the CSVLOD model. For example, some companies combine
Principles and IT Principles into a common list of diverse high-level
directives that can be related to both Considerations and Standards.
For better convenience, some organizations put their Principles in
Roadmaps producing EA artifacts that can be associated with both
Considerations and Visions. Some companies, and especially small
ones, can place architectural initiatives, which are normally shown on
separate IT Roadmaps, in business-focused Roadmaps along with
regular business initiatives (i.e. fundamental, strategic and local, see
Table 7.1) producing EA artifacts that can be related to both Visions
and Landscapes. Some organizations combine Technology
Reference Models and Enterprise System Portfolios into a single EA
artifact presenting both technical functions with the underlying
technologies and business functions with the underlying applications,
which can be associated with both Standards and Landscapes.
Furthermore, some software products (e.g. MS Excel) can be
interpreted as both technologies (general-purpose spreadsheet
handling) and end-user applications (macros and formulas
automating concrete business processes), blurring the boundary
between Technology Reference Models and Enterprise System
Portfolios. In some companies, Designs are based on the same
document templates as Outlines and developed simply by filling in
new technical sections in the previously approved Outlines. In these
cases, Designs are materialized essentially as extended versions of
Outlines and represent EA artifacts that can be related to both
Outlines and Designs.

Third, some EA artifacts used in real organizations can combine
the contents of two different subtypes of EA artifacts related to a
single general type. For instance, in some companies very broad and
abstract IT Principles can be mixed with very narrow and specific
Guidelines into a common list of diverse IT-specific
recommendations. In organizations using specialized software tools
for enterprise architecture, the information on the current IT
landscape can be stored in a comprehensive architectural repository
which often contains the list of available IT assets, detailed properties
of specific assets and connections between different assets



essentially combining the properties of both Landscape Diagrams
and Inventories, as discussed later in Chapter 18 (Instruments for
Enterprise Architecture).

Importantly, even if some rare EA artifacts cannot be strictly
related to any single general type defined by the CSVLOD model,
these artifacts can still be associated with multiple general types, and
almost always specifically with two adjacent general types, which
demonstrates the overall conceptual soundness of the model.
Consequently, all practical EA artifacts can be explained within the
boundaries of the CSVLOD model, no EA artifacts lay beyond the
limits of the model.



Enterprise Architecture on a Page
In order to provide a comprehensive but convenient explanatory view
of enterprise architecture, all the 24 narrow subtypes of EA artifacts
with their schematic graphical representations (see Figure 9.1 to
Figure 14.2) can be placed together on a single page, color-coded
according to their relative popularity (i.e. essential, common and
uncommon), structured around the overarching CSVLOD model of
enterprise architecture and related to the corresponding general
types of EA artifacts: Considerations, Standards, Visions,
Landscapes, Outlines or Designs (see Figure 8.2). The resulting
holistic one-page view of enterprise architecture and EA artifacts can
be titled simply as Enterprise Architecture on a Page[356]. The full
version of Enterprise Architecture on a Page is freely available to
download at http://eaonapage.com. A simplified schematic view of
Enterprise Architecture on a Page is shown in Figure 15.6.

http://eaonapage.com/


Figure 15.6. Enterprise Architecture on a Page (schematic view
only)

Enterprise Architecture on a Page provides a dense, concentrated
view of the most essential information on enterprise architecture and
EA artifacts contained in this book. In particular, it provides clear,
evidence-based and concise answers to the following critical
questions about an EA practice:

What EA artifacts are useful?
What information do they provide?
What do they look like?
For what purpose are they developed?
How exactly are they used?
What benefits do they bring?



Enterprise Architecture on a Page can be considered as an
intuitive visual model of enterprise architecture and as a convenient
catalog of EA artifacts. It can be used as a sense-making instrument
or as a tool for thinking around enterprise architecture. It can be freely
distributed and used as a common reference point for EA-related
discussions. It can be printed, used as a poster and pinned on the
wall. It can be helpful to various people dealing with enterprise
architecture including aspiring and practicing architects in
organizations as well as EA lecturers and students in universities.
Enterprise Architecture on a Page can be downloaded at
http://eaonapage.com.

http://eaonapage.com/


Chapter Summary
This chapter revisited the CSVLOD model of enterprise architecture,
provided an advanced discussion of several important aspects of this
model including the continuous nature of the classification taxonomy,
the mappings of specific EA artifacts and decision paths to the
taxonomy, the descriptive emphasis and known exceptions to the
model and finally introduced Enterprise Architecture on a Page as a
convenient one-page view of enterprise architecture and EA artifacts.
The key message of this chapter can be summarized in the following
essential points:

The two dimensions of the CSVLOD taxonomy, what and
how, can be viewed as two continuous axes where different
EA artifacts can be positioned somewhere between the
opposite extremes, generic vs. specific and business vs. IT
respectively, essentially turning the taxonomy into a
coordinate plane for EA artifacts
More generic EA artifacts tend to provide more abstract
suggestions and be more related to general ideas, while
more specific EA artifacts tend to offer more concrete
suggestions and be more associated with specific initiatives
More business-related EA artifacts tend to focus more on
business aspects and be more relevant to C-level business
executives, while more IT-related EA artifacts tend to focus
more on IT aspects and be more relevant to ordinary IT
specialists
All subtypes of EA artifacts can be roughly mapped to
specific dots on the continuous coordinate plane and the
relative proximity of their positions to the six main “poles”
represented by general types of EA artifacts helps better
understand their essential properties
Mapping EA artifacts to specific positions on the coordinate
plane can also be helpful for illustrating decision paths, i.e.
sequences or flows of IT-related planning decisions
supported by EA artifacts translating higher-level
suggestions into lower-level plans



The CSVLOD model is purely descriptive in nature and
provides only a “food for thought” for architects, rather than
a set of strict prescriptions regarding the selection and
usage of EA artifacts in organizations
Some rare EA artifacts used in real companies can be
considered as exceptions to the CSVLOD model and
related to more than one general type of EA artifacts, but
even these exceptional artifacts in most cases can still be
associated with two adjacent general types
Enterprise Architecture on a Page offers a convenient one-
page view of the most essential information on enterprise
architecture and EA artifacts contained in this book that can
be freely downloaded at http://eaonapage.com and publicly
distributed

http://eaonapage.com/




PART III: Other Aspects of Enterprise
Architecture

Part III of this book provides a high-level discussion of other
important aspects of enterprise architecture and an EA practice. This
part addresses diverse secondary facets of an EA practice omitted in
the previous chapters including architects, architecture functions,
architecture governance, EA tools and modeling languages, EA-
related measurements, initiation and maturity of an EA practice, as
well as the relationship between in-house EA practices and EA
consulting.

Part III consists of four consecutive chapters. Chapter 16
discusses the role and skills of architects, common architecture
positions often found in organizations, their differences, relationship
and place in the organizational context. Chapter 17 discusses the
general role and structure of architecture functions in organizations
as well as various architecture governance mechanisms, committees
and procedures. Chapter 18 discusses specialized modeling
languages and software tools for enterprise architecture, quantitative
measurements for an EA practice and some other helpful
techniques, as well as “agile” enterprise architecture. Chapter 19
discusses the initiation of an EA practice in organizations, the
maturity of an EA practice and the role of external consultancies in
an EA practice.





Chapter 16: Architects in Enterprise
Architecture Practice

The previous chapters discussed in detail various aspects of an EA
practice including EA artifacts and EA-related processes. This
chapter focuses specifically on the role, responsibilities and
archetypes of architects as the key actors of an EA practice and chief
owners of EA artifacts. In particular, this chapter starts with
discussing the general skills and desirable qualities of all architects
regardless of their specific architecture positions. Then, this chapter
describes five common archetypes of architects often found in
organizations, explains their differences, similarities and relationships
to each other, provides an organizational mapping of these
archetypes based on the planning areas they cover, clarifies the roles
of corresponding architects in the three EA-related processes and
describes the adjacent roles of engagement managers and technical
designers. Lastly, this chapter discusses typical career paths of
architects, explains how to become an architect and advance in an
EA-related career.



General Skills and Qualities of Architects
Architects are the key actors, facilitators and organizers of an EA
practice. They are also the chief owners and producers of EA artifacts
(see Figure 2.8). All architects working in an organization typically
belong to its architecture function. They are relatively sparsely
represented specialists in organizations and constitute only a small
fraction of all employees working in their IT departments, as
discussed later in Chapter 17 (Architecture Functions in
Organizations).

As mentioned earlier in Chapter 2, the essential responsibilities of
architects in organizations include, but are not limited to,
communicating with various business and IT stakeholders, facilitating
the dialog between these stakeholders, proposing optimal planning
decisions satisfying their essential concerns and developing different
EA artifacts, i.e. decisions EA artifacts and facts EA artifacts (see
Figure 2.7). Even though architecture functions in different companies
can have unique organization-specific positions for architects that
imply somewhat different responsibilities, all architecture positions
require approximately the same set of basic skills, qualities and
attitudes to carry out the typical tasks of architecture functions.
Namely, aside from the general personality traits desirable for people
of most contemporary occupations (e.g. integrity, curiosity,
management and leadership abilities), all architecture positions,
regardless of their seniority, have five highly profession-specific
requirements: broad expertise, communicability, orientation to
teamwork, innovativeness and the ability to provide a “big picture”
view[357]. In order to fit these requirements, all architects need to
possess a number of rather special qualities and skills, including a
good understanding of business and IT, effective communication and
collaboration, innovative mindset and systems thinking[358]. In other
words, ideal architects are proficient team players and
communicators, proactive innovators and systems thinkers
knowledgeable in both business and IT.
Knowledge of Business and Information Technology
As highly qualified professionals intended to bridge the gap between
business and IT, architects are expected to possess a broad



knowledge of both business and IT[359]. On the one hand, from the
business perspective, ideal architects should have a reasonably
good, or at least basic, comprehension of how organizations
generally work in their different aspects as well as an understanding
of the specifics of their industries (e.g. banking, hospitality or retail)
and business models (e.g. franchisor, platform provider or service
aggregator). Specifically, architects should be business-savvy enough
to understand typical business terminology and participate in
discussions with diverse business stakeholders working at different
levels of the organizational hierarchy.

Architects should be able to explain the implications of various IT-
related planning decisions for the business of an organization to a
wide business audience. For this purpose, architects should feel
comfortable speaking about business strategy, competitive
advantages, business capabilities and processes. Ideally, architects
should be familiar with various business decision-supporting tools
(e.g. SWOT analysis, value chain and BCG matrix) and other
classical MBA topics. It is also desirable for architects to be aware of
popular investment calculation and business case assessment
techniques. Additionally, architects are expected to have some feel of
organizational politics and culture to be able to effectively promote
their decisions and cope with the potential resistance.

On the other hand, from the IT perspective, ideal architects should
have a deep and broad knowledge of the entire IT domain. First,
architects are expected to have a significant hands-on working
experience in IT that includes fulfilling, among others, the following
typical tasks:

Developing new IT systems using programming languages
Creating new and administrating existing databases
Participating in different types of IT projects in various roles
Preparing various contracts and tender documentation
Monitoring latest technical trends, assessing and selecting
technologies

Second, architects are expected to have an overall understanding
of the essential IT-related processes and common IT management
best practices in different areas including, among others, the
following IT-related topics:



Project management – delivering new IT projects in a well-
organized and predictable manner on time and within
budget
Release management – organizing the system rollout
through different stages and environments, e.g.
development, testing and production
Change management – establishing standardized and
repeatable procedures for handling ongoing changes in the
IT environment
Configuration management – keeping track of the
configuration and versions of all deployed system
components
Service management – controlling the quality of provided IT
services, e.g. service level agreements (SLAs)

Third, architects are expected to have a comprehensive
understanding of the external IT environment including, but not
limited to, significant knowledge in the following areas:

What technologies are available or emerging today and
what potential they provide to the business
What classes of information systems exist in the market
and what kinds of business problems they can solve
What vendors are present in the IT market and what
products or services they offer

Architecture positions generally require very substantial
knowledge and understanding of IT. Unsurprisingly, the vast majority
of architects emerge from IT departments, have technical or
engineering backgrounds and move into architecture roles from other
IT-related positions via mastering necessary business-related
knowledge and skills. It is arguably very difficult for a business
manager to become an architect.
Effective Communication
As highly qualified experts focused on finding balanced planning
decisions satisfying the interests of diverse stakeholder groups,
architects are expected to be excellent communicators and this skill is
absolutely essential for them[360]. As explained earlier, an EA practice
is first of all a communication practice (see Figure 3.1) and an
architect’s job requires constantly searching for globally and locally



optimized planning decisions rational from both the business and IT
perspectives. Since all planning decisions reflected in decisions EA
artifacts (see Table 2.1) must be understood and approved by their
key stakeholders, architects must be able to convey and explain
these decisions to all the relevant stakeholder groups, collect their
feedback, reconcile the arising discrepancies and reach a mutual
agreement among all these groups. For this reason, ideal architects
are eager and proactive communicators. On the contrary, architects
doing the planning work alone locked inside their rooms and unwilling
to communicate with real stakeholders usually only waste their time
creating useless paperwork.

As discussed earlier, the critical stakeholders of Considerations,
Visions and Outlines are various business executives, the primary
stakeholders of Standards are mostly other architects and subject-
matter experts, while the stakeholders of Designs include different
members of IT project teams (see Figure 8.2). Unless approved and
committed to by their stakeholders, all these decisions EA artifacts
are likely to be ignored and eventually piled up in “ivory towers”. In
order to use any of these artifacts successfully, architects should be
capable of finding a common language with their essential
stakeholders to negotiate the corresponding planning decisions. Only
facts EA artifacts (i.e. most Landscapes and some Standards), which
merely document the current state as is and do not contain any
planning decisions (see Table 2.1), can be safely developed by
architects alone without involving other stakeholders (see Figure 2.7).

The essential skills required to communicate with diverse
business and IT stakeholders of various decisions EA artifacts
include, among others, the following abilities:

Finding appropriate words for a verbal conversation with
different general stakeholder groups as well as with specific
individuals representing these groups
Finding appropriate representation formats for EA artifacts
easily understandable to their intended audience
If necessary, finding appropriate arguments to demonstrate
the value of using specific EA artifacts to their stakeholders
If necessary, finding convincing arguments for explaining
the benefits of a disciplined approach to information



systems planning in general
A constructive dialog between architects and any stakeholders

requires an understanding of the following and similar essential
questions:

What do the stakeholders generally want to achieve?
What are the essential concerns and interests of the
stakeholders?
What specific problems do the stakeholders see?
What limitations do the stakeholders have?

Communication is the core activity of architects. Hence, it is a
direct responsibility of architects to establish effective communication
with the relevant stakeholders of EA-related planning decisions. The
inability of an architect to achieve a productive dialog with a particular
stakeholder should be viewed as the architect’s fault. Stakeholders
should not be blamed for communication problems.
Collaborative Attitude
As highly qualified professionals responsible for making significant IT-
related planning decisions in the best interests of an entire
organization, architects are expected to have a strong collaborative
attitude. The vast majority of organizations, except for the smallest
ones, employ multiple architects collectively responsible for carrying
out all the planning activities relevant to IT. All architects in an EA
practice actively communicate with each other and essentially work
as a single unified planning team. The job of an architect always
implies teamwork and collaboration, rather than independence and
autonomy.

Any organizational planning decision is always a product of
negotiation and trade-off between many different stakeholders, rather
than a creation of a single brilliant brain. Decisions EA artifacts (see
Table 2.1) are not perfect masterpieces created by genius individuals,
but rather results of effective teamwork and collaboration of multiple
ordinary people. Collaborative planning, in its turn, requires the ability
to find and accept compromises. For instance, purchasing several
different products or technologies fulfilling the same technical function
may be desirable from the perspective of separate business units, but
undesirable from an organization-wide perspective. Some global
Standards may be undesirable for specific IT projects, but desirable



for an entire organization to restrain complexity and maintain the
overall consistency of the IT landscape.

On the one hand, productive collaboration as part of an EA
practice requires from architects possessing the following personal
traits:

Readiness for finding the middle ground between
conflicting opinions and needs
Willingness to trade local advantages for global benefits
Preference for mutually agreed decisions over the most
“intelligent” ones
Readiness to follow and commit to collective decisions,
plans and courses of action regardless of a personal
opinion

On the other hand, excessive individualism of architects can be
detrimental to an EA practice. Even though architects should primarily
concentrate on fulfilling their individual responsibilities, an overly
narrow focus on their own personal interests essentially undermines
the general goal of an EA practice to enable optimal organization-
wide planning. The inability to concede and commit to the decisions
made by other people only provokes conflict and creates tension
between architects. Similarly, heated semi-religious disputes are also
typically counterproductive for an EA practice.
Innovative Mindset
As well-qualified experts responsible for planning the IT support for
the business, architects are expected to have a highly innovative
mindset. Technology develops very rapidly and constantly opens new,
and sometimes breakthrough, business opportunities for
organizations. Cutting-edge technologies can enable previously
unavailable ways to cut redundant costs, address existing customer
needs, create entirely new market demands or even pursue radically
different digital business strategies. In order to be able to leverage
latest technological developments to benefit business, architects
should be aware of the current trends in the evolution of IT and
assess the relevancy of these trends to their companies. In particular,
it is essential for architects to understand how the newest
technologies can be utilized in an organization to address specific
business needs or improve general business capabilities. Moreover,



architects should also strive to identify in a timely manner potentially
disruptive technologies that might have a profound impact on the
business of an organization to secure enough time for
accommodating these technologies, e.g. adopting them, waiting for
further evidence or rejecting them as unsuitable.

Since architects are the chief planners of IT, their role implies
acting as champions of IT-led innovation and proponents of adopting
new technologies for business purposes. Along with senior IT
executives, architects are responsible for ensuring that their
organization stays relevant with the latest IT trends and leverages
these trends when appropriate. For this purpose, architects
continuously scan the external IT environment and propose
innovative applications of technology to business leaders. They
should be eager to proactively promote using new technologies for
addressing current business problems as well as following new
approaches to utilizing IT for enhancing the overall business model
and performance. In other words, architects should be able to see the
business potential of particular breakthrough technologies, find
appropriate business opportunities for applying these technologies
and advocate their organizational adoption. Ideal architects can be
considered as pioneers of IT-driven innovation in organizations and
leaders of IT-enabled business transformations.
Systems Thinking
As highly qualified professionals responsible for planning the IT
landscape of an entire organization in its full complexity, architects
are expected to be insightful systems thinkers[361]. Effectual systems
thinking enables an understanding of numerous explicit and implicit
dependencies and links between various elements constituting the
whole organization. This understanding helps architects grasp cause-
and-effect relationships between possible actions and their ensuing
consequences, identify positive and negative feedback loops
affecting them and predict how specific changes in separate
components of the organizational system may spread and ripple
through the entire system (see Figure 1.2)[362]. Thereby, the systems
thinking skills allow architects to evaluate the implications and
repercussions of various local planning decisions for the whole
organization on both short-term and long-term horizons[363].



Specifically, ideal architects should be able to see the complex
interrelationships between generic and specific, abstract and detailed,
global and local, tactical and strategic, business and IT, internal and
external elements including, among others, the following connections:

Connections between generalized patterns and their
specific instantiations
Connections between high-level and low-level abstraction
levels
Connections between global and local needs, problems
and directions
Connections between existing tactical bottlenecks and
possible future strategies
Connections between the current and future needs of an
organization and specific technologies
Connections between recent industry trends and
corresponding organizational opportunities

Besides understanding the nature of various qualitative
relationships between different elements of an organization,
architects should be capable of thinking about these relationships in
terms of evaluative quantitative approximations. Ideal architects are
able not only to discern the existence of particular relationships, but
also to estimate the relative significance and magnitude of these
relationships. The ability to assess and compare conceptual notions
allows architects to distinguish essential from inessential, critical from
negligible, major from minor, primary from secondary. As a result,
proficient architects can articulate the very gist of existing problems
and their solutions.

Additionally, constructing a consistent broad view of an entire
company often requires rapid refocusing and switching the level of
abstraction between high-level visions and low-level details.
Complete comprehension of the organizational “big picture” implies a
reasonably good understanding of its separate elements.
Consequently, ideal architects should be capable of seeing the whole
“forest” as well as its individual “trees”. To achieve this view,
architects should be able to quickly zoom in and zoom out their brain
lenses when necessary.



Five Common Archetypes of Architects
Previously in this book all employees of architecture functions have
been titled simply as “architects”, while architecture functions in
organizations have been viewed merely as homogeneous teams of
equivalent and interchangeable architects. In real companies,
architecture functions typically employ different types of architects
with significantly different responsibilities. However, concrete
architecture positions and their formal titles in different architecture
functions are very organization-specific and highly depend on the
size, structure and complexity of an organization[364].

In spite of their variety, typical architecture positions in
architecture functions can usually be differentiated by their scopes
and domains. First, different types of architects can be responsible for
different organizational scopes. For instance, some architects may
concentrate on planning individual IT initiatives, some architects may
focus on planning all information systems in a separate business unit
or area, whereas other architects may perform organization-wide
planning. Second, different types of architects can be responsible for
different EA domains, e.g. business, applications, data, integration,
infrastructure and security. For instance, some architects may
concentrate on planning single EA domains (e.g. only data or only
infrastructure), some architects may focus on planning several
interrelated domains (e.g. applications, data and integration), while
other architects may cover the entire stack of EA domains from
business to security (see Figure 2.2). Generally, architects
responsible for more narrow scopes and domains are expected to
provide more detailed planning and possess deeper expertise in their
subject areas, and vice versa.

Even though architecture positions can be very organization-
specific and even unique, four general common archetypes of
architects can be articulated from the perspective of their
organizational scope and domain expertise: solution architects,
domain architects, business area architects and enterprise
architects[365]. As the employees of architecture functions,
architecture managers can also be regarded as a special fifth
archetype of architects. Although these five common archetypes are



certainly not the only possible types of architects, they are often
found in architecture functions of many organizations. Since the
corresponding positions can have rather different, and often peculiar,
formal titles in different companies, the titles of architecture positions
provided above and used further in this book represent either the
most common established titles for these positions, or the most
descriptive titles conveying the actual meaning of these positions.
Moreover, these architecture positions can have slightly different sets
of responsibilities in different organizations and the same architects
may even combine the duties of multiple different roles. For this
reason, the five types of architects described below should be viewed
only as pure archetypes among the wide variety of possible
architecture positions.
Solution Architects
Solution architects are the “narrowest” architects. They focus
predominantly on planning separate IT initiatives with limited scopes.
Solution architects tend to specialize in concrete technologies and,
thus, are automatically aligned with respective technical EA domains
(e.g. applications, data, integration, infrastructure or security, see
Figure 2.3), but almost never concentrate on the business
domain[366]. However, sometimes they can be assigned to particular
business functions or lines of business if their work requires
substantial contextual knowledge of highly specific business
operations and processes. The formal titles of solution architects in
organizations often reflect their core specialization. For instance, their
positions may be titled as application solution architects,
infrastructure solution architects or security solution architects.
Solution architects are typically the most widely represented
architects in architecture functions and can be found in virtually every
EA practice. They may constitute somewhere around 60-80% of all
architects in organizations, though their exact headcount often
fluctuates and directly depends on the current number of active IT
initiatives and projects.

Solution architects carry out only the Initiative Delivery process
and essentially do not participate in the Strategic Planning and
Technology Optimization processes (see Figure 6.1). They are
usually responsible for providing end-to-end architectural support to



specific IT initiatives, from the initial idea-level business need to the
final deployment of a working IT solution. Naturally, solution architects
develop mostly EA artifacts describing specific change initiatives or
projects, i.e. Outlines and Designs (see Figure 8.2). First, during the
initiation steps of IT initiatives, solution architects communicate
mostly with their senior business sponsors, discuss high-level
solution implementation options based on Outlines and achieve
required executive approvals. Second, during the implementation
steps of IT initiatives, solution architects communicate mostly with
project teams, discuss preferred technical implementation
approaches based on Designs and then ensure compliance with the
agreed Designs. Small and simple IT initiatives can be typically
handled by single solution architects with the necessary expertise,
possibly working on a part-time basis (in this case, one architect can
serve several projects simultaneously), while large and complex
initiatives often involve multiple solution architects with different skills
and profiles. For example, the planning and delivery of an IT solution
that implies developing new business applications, adopting new
integration middleware and installing new hardware infrastructure is
likely to require a small architecture team consisting of a specialized
application solution architect, integration solution architect and
infrastructure solution architect knowledgeable in the corresponding
aspects of IT.

In their work, solution architects actively use existing
Considerations, Standards, Visions and Landscapes for developing
Outlines and Designs for new IT initiatives. Even though they may
also contribute to these types of EA artifacts (e.g. propose new
Standards or update current Landscapes after their IT projects are
completed), Considerations, Standards, Visions and Landscapes are
usually provided to solution architects by other types of architects
directly responsible for their development.

A distinct noteworthy subclass of solution architects is program
architects. Essentially, program architects represent large-scale
solution architects focusing on broad-scope transformation programs
that encompass multiple related IT solutions often spanning the
boundaries of different organizational units, business areas and EA
domains. Their formal positions in architecture functions may be titled



as program architects, senior solution architects or lead solution
architects. Like normal solution architects, program architects focus
primarily on planning separate IT initiatives (i.e. specific multi-project
change programs) and develop necessary initiative roadmaps, other
Outlines and Designs. However, they are also responsible for
managing, or at least coordinating, the efforts of all other solution
architects involved in their IT initiatives. In other words, program
architects lead the teams of ordinary solution architects working on
massive IT-enabled transformations to achieve an overall consistency
in the solution implementation. From the perspective of their
organizational purpose, program architects highly resemble regular
solution architects, but they can be found mostly in EA practices of
large companies with vast IT landscapes, which periodically
implement extensive IT solutions that cannot be planned in their
entirety by individual solution architects and even by small self-
managing teams of solution architects.
Domain Architects
Domain architects focus primarily on organization-wide planning of
separate EA domains, e.g. business, applications, data, integration,
infrastructure or security. Usually they are responsible for a single EA
domain or, in some cases, for a few closely related “adjacent”
domains, e.g. business and applications, data and integration or
infrastructure and security. The formal titles of domain architects in
organizations often refer to their key areas of expertise. For instance,
their positions may be titled as enterprise application architects,
enterprise integration architects and enterprise security architects, or
simply as business architects, data architects and infrastructure
architects. All architects focused on organization-wide planning of
specific technology layers (e.g. cloud, storage or networks) can be
loosely related to domain architects as well (these architects are often
also titled in organizations accordingly as enterprise cloud architects,
storage architects or network architects). Domain architects are more
often found in EA practices of centralized companies. Basically, these
architects are subject-matter experts in their narrow areas intended to
improve the corresponding EA domains in an entire organization.
However, their typical responsibilities are very domain-specific and
significantly different for domain architects focused on business-



supporting EA domains (e.g. integration, infrastructure and security,
see Figure 2.3) and domain architects focused on business-enabling
EA domains (e.g. business, applications and data, see Figure 2.3).

On the one hand, business-supporting domain architects (e.g.
integration architects, infrastructure architects and security architects)
carry out the Technology Optimization process and also participate in
the Initiative Delivery process (see Figure 6.1). They are typically
responsible for setting consistent organization-wide standards,
selecting proper technologies, planning future improvements and
formulating technical rationalization suggestions for their domains.
Naturally, the work of business-supporting domain architects largely
revolves around developing, updating and rationalizing the
corresponding Standards and Landscapes. Since these domain
architects are more focused on the technical side of an organization,
they usually get business-focused Considerations and Visions from
other architects when it is necessary to understand the desired future
business direction. They also actively communicate with other
business-supporting domain architects to coordinate the plans for
their domains with the plans for other related EA domains. The role of
business-supporting domain architects in the Initiative Delivery
process is limited to supervising solution architects during the
planning of new IT initiatives. First, they consult solution architects
about the available technologies, IT assets and best practices in their
domains and supply pertinent Standards and Landscapes. Second,
they provide relevant technical rationalization suggestions to solution
architects in order to incorporate these suggestions into new IT
solutions and thereby improve the overall quality of the IT landscape.
Third, they review and approve all Outlines and Designs for IT
initiatives to achieve compliance with the recommended approaches
and ensure that new initiatives are implemented properly from a
technical perspective.

On the other hand, the role of business-enabling domain
architects (e.g. business architects, application architects and data
architects) is more complex. They carry out the Strategic Planning
process, contribute to the Technology Optimization process and
participate in the Initiative Delivery process (see Figure 6.1). First,
business-enabling domain architects communicate with senior



business executives to understand their strategic vision, propose
appropriate long-term development strategies for their domains,
negotiate these strategies with business leaders and document the
achieved agreements regarding the long-term direction for their
domains as Considerations and Visions. Second, they work with the
corresponding Standards and Landscapes to establish best practices,
select appropriate technologies, plan future improvements and
formulate technical rationalization suggestions for their domains.
Third, they review and approve all Outlines and Designs for IT
initiatives to ensure that these initiatives are aligned with the long-
term strategic Considerations and Visions approved by business
executives and incorporate relevant rationalization suggestions for
their domains. They also actively communicate with other domain
architects to coordinate the strategic plans for their domains with the
strategic plans for other related EA domains.

Even though there is no strict mapping between different EA
artifacts and domains of enterprise architecture (see Figure 2.2) and
artifacts can generally relate to multiple EA domains (see Figure 2.6),
some evident relationships between different denominations of
domain architects and the typical EA artifacts they use in their work
definitely exist. For instance, business architects usually own
Business Capability Models and Value Chains. Application architects
often drive Target States and maintain Enterprise System Portfolios.
Data architects normally deal with Conceptual Data Models and
Logical Data Models. Integration architects particularly often establish
integration Patterns. Infrastructure architects intensively use
Technology Reference Models. Lastly, security architects typically
contribute to security Policies and develop more detailed security
Guidelines.

At the same time, many EA artifacts are not domain-specific and
relate to many or even all domain architects. For example, Principles
and IT Principles can be equally relevant essentially to all business-
enabling and business-supporting domain architects respectively.
Likewise, Roadmaps and IT Roadmaps are normally developed in
collaboration with multiple architects representing different domains.
Maintaining Landscape Diagrams and Inventories is the collective
duty of all domain architects, though domain-specific Landscape



Diagrams (see Figure 12.2) can be updated by individual domain
architects. All Outlines and Designs can be contributed to by all
domain architects in relevant sections. It is also important to realize
that all architects possess a rather broad knowledge of business and
IT and their work is highly collaborative in nature, as noted earlier.
Therefore, different domain architects may be the primary, but not the
sole owners of respective EA artifacts and all significant EA-related
decisions are made collectively with the involvement of multiple
architects and other stakeholders.
Business Area Architects
Business area architects focus primarily on end-to-end planning of
all facets of IT for separate business areas of an organization, or a
few closely related areas. These areas often represent individual
business units (e.g. lines of business, business functions or
divisions), various cross-cutting business aspects relevant to all units
(e.g. customer, finance or HR) or simply different groups of business
capabilities (e.g. payments, production or supply chain management).
Essentially, business area architects are intended to plan narrow
parts of an organization across the full stack of EA domains, from
business and applications to infrastructure and security (see Figure
2.2), and therefore can be viewed as “local” enterprise architects. The
formal titles of business area architects in organizations typically
reflect the respective business areas that they cover, e.g. lines of
business, business capabilities or functions. For example, their
positions may be titled as enterprise architects for insurance,
enterprise architects for wholesale and enterprise architects for HR
and finance, or simply as retail architects, payments architects and
supply chain architects. All architects focused on end-to-end planning
of major IT systems or platforms closely associated with specific
business functionality (e.g. ERP, CRM or BI) can be loosely related to
business area architects as well (these architects are often also titled
in organizations accordingly as ERP architects, CRM architects or BI
architects). Business area architects are more often found in EA
practices of large and decentralized companies, while in small and
centralized organizations these positions are usually missing.

Business area architects carry out the Strategic Planning and
Technology Optimization processes for their business areas and also



participate in the Initiative Delivery process (see Figure 6.1). First,
they communicate with the heads of their business areas to
understand their local strategies and needs, develop joint long-term
plans for business and IT, negotiate these plans with local business
leaders and document the agreed plans as Considerations and
Visions germane to these areas. Second, they review pertinent
Standards and Landscapes, analyze current technologies,
implementation approaches and IT assets existing in their business
areas, plan their future improvements and formulate technical
rationalization suggestions for these areas. Third, they review and
approve Outlines and Designs for all IT initiatives in their business
areas to ensure that these initiatives are aligned with their local
Considerations and Visions and incorporate relevant rationalization
suggestions. They also actively communicate with other business
area architects to enable global optimization of strategic IT-related
decisions.
Enterprise Architects
Enterprise architects are the “broadest” architects. They focus on
overarching organization-wide planning of all EA domains, including
business, applications, data, integration, infrastructure and security.
Basically, enterprise architects are generalists intended to plan all
layers of an entire organization, though their expertise across
different areas certainly may be uneven with a natural bias towards
specific business or technology fields in which they were specialized
earlier in their careers, e.g. payments, supply chains, integration or
security. Their formal positions in architecture functions are usually
titled simply as enterprise architects and less often as chief architects
or principal architects. Enterprise architects are typically found either
in EA practices of small organizations, where specialized domain and
business area architects are missing, or in large and complex
companies, where they complement specialized domain and
business area architects.

On the one hand, in small organizations, where dedicated
positions for domain architects and business area architects are
missing, enterprise architects usually fulfill the responsibilities of both
domain and business area architects. In particular, they carry out the
Strategic Planning and Technology Optimization processes for the



whole organization across all EA domains and participate in the
Initiative Delivery process by supervising solution architects (see
Figure 6.1).

On the other hand, in large and complex companies, which
employ specialized domain architects, business area architects or
both, enterprise architects typically act as chief integrators of local
and domain-specific planning efforts of all other architects. By
communicating with all other architects during the Strategic Planning,
Technology Optimization and Initiative Delivery processes, enterprise
architects facilitate truly organization-wide and cross-cutting planning
of all aspects of IT. They help develop comprehensive, integrated
strategic plans for business and IT taking into account and balancing
all local, domain-specific and global interests. For instance, as part of
the Strategic Planning process, enterprise architects can develop
aggregate Considerations and Visions based on the global
organization-wide strategic vision of senior business executives and
local Considerations and Visions of different business areas.
Similarly, as part of the Technology Optimization process, enterprise
architects can develop a consolidated technology portfolio and
articulate the most important technical rationalization suggestions
based on domain-specific recommendations and local rationalization
suggestions proposed by business area architects. Since enterprise
architects are concerned with organization-wide planning of all typical
EA domains, they naturally work with all EA artifacts of organization-
wide significance, i.e. Considerations, Standards, Visions and
Landscapes (see Figure 8.2).
Architecture Managers
Architecture managers are the employees of architecture functions
who are in charge of managing other architects and organizing the
productive work of their architecture functions. Organizationally, they
are often the official heads of architecture functions and leaders of EA
practices reporting directly to CIOs or other equivalent top-level IT
executives, e.g. CTOs or vice-presidents of IT.

Architecture managers are typically the least represented
employees of architecture functions. Even large companies usually
employ only one or a few full-time architecture managers, while in EA
practices of small and medium-sized organizations dedicated



positions for architecture managers may be missing altogether. In
these cases, the formal role of an architecture manager is often
fulfilled on a part-time basis by the most senior architect or even
directly by the CIO.

The key responsibilities of architecture managers include, but are
not limited to, the following activities:

Defining specific architecture roles and their responsibilities
Defining the overall structure and size of their architecture
functions
Improving the quality of EA artifacts and EA-related
processes
Allocating resources and assigning architects to IT
initiatives
Interviewing, hiring and promoting architects

Architecture managers organize all the three main EA-related
processes (see Table 6.1 and Figure 6.1). They may also participate
in these processes as observers or analysts to identify potential
problems, bottlenecks and opportunities for improvements. Even
though architecture managers often do not develop and use any EA
artifacts directly, they can be regarded as meta-architects, i.e.
architects of architecture functions and EA-related processes.
The Hierarchy of Architecture Positions
The common archetypes of architects described above, except for
architecture managers, can be represented as a hierarchy of
architecture positions. Specifically, the four main architecture
positions (i.e. solution architects, domain architects, business area
architects and enterprise architects) can be ranged based on their
organizational scope and domain expertise from specialists to
generalists. Specialists cover limited organizational scopes and
possess narrow domain expertise, while generalists cover wide
organizational scopes and possess broad domain expertise. From
this perspective, solution architects can be considered as specialists
with the narrowest scopes and expertise, enterprise architects can be
viewed as generalists with the broadest scopes and expertise, while
domain architects and business area architects can be regarded as
the middle ground between specialists and generalists. These
relationships form an ordered hierarchy of architecture positions,



where the places in the hierarchy highly correlate with the seniority of
the corresponding archetypes of architects. The hierarchy of
architecture positions described above is shown in Figure 16.1.

Figure 16.1. The hierarchy of architecture positions



Architecture Positions in the Organizational
Context
Placing the five archetypes of architects described above in the
broader organizational context allows clarifying the relationship
between the respective architecture positions and an organizational
structure, their roles in the context of an EA practice and their
collaboration patterns with other special organizational roles.
Organizational Mapping of Architecture Positions
The difference between the five common archetypes of architects can
be clearly illustrated graphically by mapping these architecture
positions to the schematic structure of an organization. The whole
organization can be represented as a two-dimensional matrix with its
rows corresponding to typical EA domains (e.g. business,
applications, data, integration, infrastructure and security) and its
columns corresponding to different business areas (e.g. business unit
A, business unit B and business unit C). This graphical representation
can be used to map the responsibilities of the common archetypes of
architects and help illustrate the essential differences between them.
Specifically, enterprise architects responsible for planning all EA
domains of an entire organization cover the whole matrix. Domain
architects accountable for planning specific EA domains across an
entire organization cover different rows of the matrix. Business area
architects responsible for planning all EA domains of separate
business areas cover different columns of the matrix. Solution
architects accountable for planning concrete IT initiatives related to
specific technical EA domains in some business areas cover different
cells of the matrix, while program architects responsible for planning
especially large initiatives of a broader scope cover wider areas of the
matrix. Finally, architecture managers accountable for organizing an
architecture function and defining other architecture positions, but are
not doing any actual architectural planning themselves can be placed
outside of the matrix. The resulting organizational mapping of
architecture positions is shown in Figure 16.2.



Figure 16.2. Organizational mapping of architecture positions

The mapping of the common architecture positions to the
schematic organizational structure shown in Figure 16.2
demonstrates that architecture functions can generally be viewed as
matrix structures with overlapping but complementary responsibilities
of domain and business area architects. On the one hand, business
area architects are responsible for tying together all EA domains of
separate business areas. The work of business area architects
intends to facilitate local flexibility, decision-making autonomy and
responsiveness to the specific needs of different business areas. On
the other hand, domain architects are responsible for tying together
specific EA domains across all business areas. The work of domain
architects intends to facilitate global consolidation and optimization of
an entire organization.
Process Mapping of Architecture Positions



The roles of the common archetypes of architects, except for
architecture managers, can also be clarified by mapping these
architecture positions to the three main EA-related processes:
Strategic Planning, Initiative Delivery and Technology Optimization
(see Figure 6.1). Specifically, the Strategic Planning process is
carried out collaboratively by enterprise architects, business area
architects and business-enabling domain architects. The Initiative
Delivery process is carried out by solution architects (including
program architects as their subtype) under the supervision of
enterprise architects, business area architects and domain architects.
Lastly, the Technology Optimization process is carried out
collaboratively by enterprise architects, business area architects and
business-supporting domain architects and also contributed to by
business-enabling domain architects. The resulting process mapping
of common architecture positions is shown in Figure 16.3.



Figure 16.3. Process mapping of common architecture positions



The mapping of the common architecture positions to the three
main EA-related processes shown in Figure 16.3 helps better
understand the roles of different archetypes of architects from the
perspective of their essential activities in the context of an EA
practice.
Architects, Engagement Managers and Technical Designers
As discussed earlier, the work of architects requires cooperating with
multifarious business and IT stakeholders in organizations to decide
on the future course of action (see Figure 2.8), while business
leaders and IT project teams are absolutely essential participants of
most EA-related processes (see Figure 6.1). Aside from these typical
groups of stakeholders existing in some or the other form in all
organizations, some companies also employ two special roles
particularly noteworthy from the perspective of enterprise
architecture: engagement managers and technical designers.

These roles are not regarded as architects and do not belong to
architecture functions, but both of them, if present, intensely
collaborate with architects. Moreover, in some aspects their work
resembles and partially overlaps with the work of architects. As
discussed earlier, the general purpose of an EA practice and
architects in organizations is translating the abstract business
considerations defined by business executives into the specific
implementable designs of new IT solutions consumable by project
teams (see Figure 2.4). As part of this translation, engagement
managers collect, analyze and systemize the business considerations
of executives and then present these considerations to architects,
whereas technical designers elaborate the designs of IT solutions
incoming from architects into more concrete implementation plans.

Engagement managers (can also be called business
engagement managers or engagement partners) is a special
organizational role intended to facilitate efficacious engagement
between business leaders and architects. Engagement managers
visit various business executives, elicit their strategic considerations,
collect their demand for new information systems, analyze the overall
demand, identify common and idiosyncratic business needs, group
them into categories, prioritize them and present to architects. Their
role also implies “connecting” architects and business stakeholders,



i.e. introducing architects to the right stakeholders, and vice versa.
Put it simply, they serve as intermediaries between business leaders
and architects.

Engagement managers fulfill the critical part of architects’
responsibilities related to communicating with business leaders and
understanding their needs and, thereby, allow architects to focus
more on technical tasks and questions. Their role in an EA practice
can be compared with the role of business analysts in software
engineering, but upscaled to the organization-wide level. Essentially,
they can be viewed as strategic business analysts.

In their interactions with business leaders, engagement managers
often use some of the EA artifacts underpinning Strategic Planning,
i.e. Considerations and especially Visions. However, unlike full-
fledged architects, their primary aim is uncovering existing needs,
rather than offering potential solutions. Specialized engagement
managers can improve the quality of communication between
business executives and architects and help bridge the gap between
business and IT, though they are seemingly more characteristic for
immature EA practices, as discussed later in Chapter 19 (The
Lifecycle of Enterprise Architecture Practice). The role of engagement
managers in the context of an EA practice is shown in Figure 16.4.

Figure 16.4. The role of engagement managers in the context of
an EA practice

Technical designers (can also be called simply designers,
solution designers, technical architects, system architects or project
architects) is a special organizational role intended to accomplish
detailed planning of separate IT systems during their implementation.
Technical designers are included in IT project teams, contribute to the



development of architectural Designs for their projects and then,
based on these Designs, produce even more concrete project
implementation plans without the involvement of architects. They are
the most technically proficient members of IT project teams, often
subject-matter experts in pertinent technologies or vendor products,
capable of making competent project-specific decisions regarding the
preferable ways of system realization. Put it simply, designers are the
“next” people in the delivery chain after solution architects who take
care of the technical system structure.

Technical designers fulfill the critical part of architects’
responsibilities related to converting business requirements for IT
projects into actionable system implementation plans and, thereby,
allow architects to concentrate more on conceptual tasks and
questions. Due to their limited scope and narrow focus on individual
IT projects, they can be viewed essentially as “microarchitects”.
Because of their in-depth specialization in particular technologies,
products or solutions, they can also be allocated to specific EA
domains.

In their work, technical designers typically co-create Designs,
develop more detailed system design documentation (which is not
considered architectural and not discussed in this book) and may also
inform some other architectural decisions, e.g. selection of
technologies. However, unlike full-fledged architects, they are not
seriously concerned with the overall organizational context of their
projects or with the global landscape optimization (e.g. conformance
to Standards and reuse of appropriate IT assets), but act strictly
within the boundaries set by Designs, which already reflect relevant
organization-wide planning considerations embedded there by
solution architects. Organizationally, technical designers typically
belong to IT delivery functions, rather than to architecture functions,
and are often associated with the respective centers of excellence,
e.g. SAP, Oracle, CRM or big data. Specialized technical designers
can smoothen the transition of IT projects from their planning to
implementation phases and reduce the concomitant risks. The role of
technical designers in the context of an EA practice is shown in
Figure 16.5.



Figure 16.5. The role of technical designers in the context of an
EA practice

Technical designers work predominantly on the delivery side as
members of project teams implementing requested IT solutions, but
have little or no broader concerns beyond the scope of these
solutions. For this reason, in the context of this book, they are not
viewed as “real” architects and not discussed in detail, though they
can be fairly placed somewhere below solution architects in the
hierarchy of architecture positions (see Figure 16.1).



How to Become an Architect and Advance in the
Career?
As discussed earlier, an architect’s work implies a rather distinctive
combination of expertise, skills and qualities. Most of these
competencies are far from conceptual or theoretical, but are purely
practical and their development requires an actual immersion in daily
organizational life. For this reason, the necessary skills and qualities
of architects generally cannot be acquired and mastered in classroom
settings. Becoming an architect is hardly a question of formal
education and diplomas.

Even though many universities today offer bachelor’s and
master’s degrees in enterprise architecture[367], these academic
programs can arguably be considered only as symbolic and
indicative; they can hardly prepare real-world EA practitioners. The
same conclusion is largely valid for various industry EA courses as
well, though they might be much closer aligned with the practical
realities. Intensively promoted EA framework certifications (e.g.
TOGAF, Zachman, FEAF and DoDAF)[368], as well as the trainings
that revolve around these frameworks, cannot be helpful to aspiring
architects (but can be harmful if taken seriously) simply because the
prescriptions of popular EA frameworks are misguiding and do not
even resemble what real architects do in organizations, as explained
earlier (the relationship between genuine EA best practices and
faddish EA frameworks is also described in great detail in Appendix
A).

Instead, arguably the only way to develop into a true architect,
cultivate the necessary competencies and advance in the architecture
career is observing the behavior of seasoned architects and learning
from more senior colleagues over the years of practical
experience[369]. Put it simply, to become an architect and grow, start
working with accomplished architects and learn from them[370]. Most
architects start their careers from some junior positions in IT
departments and then gradually progress towards architecture
positions. Since the role of an architect requires significant and broad
expertise in IT, specialists normally advance into architecture



positions only after having at least 8-12 years of active practical
experience with IT[371].

Although concrete career paths of architects can be very diverse
and often lay through some positions having little or no relationship to
architecture (e.g. project managers), certain natural generalities in
their careers can still be observed. For example, software developers
tend to evolve into application solution architects, often through a
number of intermediate positions such as senior developers, team
leads and software designers (see Figure 16.5). Similarly, database
administrators, data warehousing and BI experts tend to evolve into
data solution architects, infrastructure engineers into infrastructure
solution architects, while security specialists into security solution
architects[372].

Next, solution architects either continue their career paths towards
domain architects in their areas of expertise (e.g. infrastructure
solution architects turn into enterprise infrastructure architects), or
improve their understanding of specific business areas and evolve
into respective business area architects. Finally, after acquiring
substantial experience in different EA domains and business areas,
architects develop into more senior enterprise architects[373]. To
summarize, the careers of most architects begin with various junior
non-architecture positions, then they progress to solution architects
and start climbing up the hierarchy of typical architecture positions
(see Figure 16.1), i.e. rise to domain architects or business area
architects and finally to enterprise architects.

It is also important to understand two additional considerations
relevant to building careers in enterprise architecture. First, it is
impossible to work as an architect, and let alone develop into an
architect, in an organization that does not practice enterprise
architecture because this job cannot exist separately from the rest of
the organization, as discussed later in Chapter 19 (The Lifecycle of
Enterprise Architecture Practice). In other words, architects can
emerge and grow only in companies willing to establish and evolve
their EA practices. Second, despite the irrelevancy and uselessness
of various EA certifications for the purposes of developing real
architectural skills and competencies, they might still be beneficial for
other symbolic purposes. In particular, prestigious certificates can



help aspiring EA practitioners improve their CVs, distinguish
themselves from competitors, signal their intentions to develop into
architects and thereby promote their careers[374].



Chapter Summary
This chapter discussed the responsibilities, desired qualities and
skills of architects, common architecture positions, their differences
and relationship, the mapping of these positions to the organizational
structure and to the three key EA-related processes, the special roles
of engagement managers and technical designers, as well as
common career paths of architects. The core message of this chapter
can be summarized in the following essential points:

Architects are the key actors and organizers of an EA
practice responsible for communicating with various
business and IT stakeholders, facilitating the dialog
between these stakeholders, proposing optimal planning
decisions and developing respective EA artifacts
Regardless of their specific architecture positions, ideal
architects are effective communicators, strong team
players, proactive innovators and insightful systems
thinkers knowledgeable in both business and IT
Although architecture positions can be highly organization-
specific, five pure archetypes of architects can be
articulated: solution architects (including program
architects), domain architects, business area architects,
enterprise architects and architecture managers
Solution architects are responsible for planning specific IT
initiatives with limited scopes (though program architects
deal with large-scale initiatives), carry out only the Initiative
Delivery process and develop predominantly Outlines and
Designs for the corresponding initiatives
Domain architects are responsible for organization-wide
planning of a single or a few closely related EA domains
(e.g. applications or infrastructure) and may be more
focused either on the Technology Optimization process (for
business-supporting domains) or on the Strategic Planning
process (for business-enabling domains)
Business area architects are responsible for end-to-end
planning of all aspects of IT for a single or a few closely
related business areas (e.g. lines of business, business



units, functions or capabilities) and carry out both the
Strategic Planning and Technology Optimization processes
for the corresponding areas
Enterprise architects are responsible for overarching
organization-wide planning across the full stack of EA
domains and carry out both the Strategic Planning and
Technology Optimization processes for the whole
organization
Architecture managers are responsible for managing other
architects, organizing the productive work of an
architecture function and improving EA-related processes,
rather than for performing these processes or developing
any EA artifacts directly
Some companies employ specialized engagement
managers responsible for identifying business demands for
new information systems and technical designers in charge
of planning detailed system structures, who closely
collaborate with architects and partially fulfill their
responsibilities
The only way for an architect to grow is learning from more
experienced architects at work; architects start from junior
non-architecture positions, then evolve into solution
architects, rise to domain architects or business area
architects and finally progress to enterprise architects





Chapter 17: Architecture Functions in
Organizations

The previous chapter discussed the role of architects in an EA
practice as well as the common archetypes of architects often found
in organizations. This chapter focuses specifically on the role of
architecture functions in organizations, their structures and
governance mechanisms. In particular, this chapter begins with
describing the general role and position of an architecture function in
the organizational context and its relationship to other key IT-related
functions. Next, this chapter discusses the structure and composition
of architecture functions and their dependence on the organizational
size, degree of decentralization and some other factors. Finally, this
chapter describes the role of architecture governance mechanisms in
decision-making, different types of architecture governance
committees, their responsibilities and structure, as well as the
corresponding exemption and escalation procedures.



The Role of Architecture Functions in
Organizations
An architecture function is a specialized corporate function
responsible for an EA practice and a “home” of all architects in an
organization. The primary role of an architecture function is to enable
integrated planning of business and IT and ensure business and IT
alignment. As a supporting organizational function, an architecture
function itself does not deliver any tangible products or results, but
only develops the optimal plans for new information systems intended
to support critical business activities.

Architecture functions usually belong to IT departments and report
directly to CIOs[375]. Along with IT delivery and support functions,
architecture functions implement one of the three core IT-related
organizational capabilities: planning, implementation and
maintenance. Essentially, an architecture function provides a “front
door” to the IT department for business leaders. As a subunit of the IT
department responsible for organization-wide information systems
planning, an architecture function translates abstract business
considerations incoming from business executives (possibly through
specialized engagement managers, see Figure 16.4) into specific
implementable designs of new IT solutions. These implementable
designs are “consumed” by an IT delivery function, which is
responsible for constructing new IT systems according to the
incoming designs. Finally, the running IT systems developed by an IT
delivery function are handed over to an IT support function, which is
responsible for continuous monitoring and maintenance of the newly
deployed systems. The role of architecture functions in IT
departments is shown in Figure 17.1.



Figure 17.1. The role of architecture functions in IT departments

Architecture functions are complex organizational functions with
diverse activities. They are closely interrelated with many other
organizational functions, which often report their specific needs for
new IT systems to architecture functions. The main responsibilities of
architecture functions in organizations include:

Establishing effective communication with other
organizational functions and clarifying their demands for IT
and associated requirements
Achieving a sufficient level of engagement with business
executives, project teams and other relevant stakeholders
of all IT-related planning decisions
Producing required decisions EA artifacts in a timely
manner and getting them approved by their key
stakeholders (see Figure 2.7)
Ensuring compliance with the planning decisions
documented in decisions EA artifacts and approved by their
stakeholders
Producing required facts EA artifacts when necessary (see
Figure 2.7) and maintaining them up-to-date
Continuously optimizing the format, content and size of EA
artifacts based on the feedback and information needs of
their main stakeholders and users
Institutionalizing and fine-tuning EA-related decision-
making and approval processes around decisions EA
artifacts



Maintaining appropriate software toolsets for producing,
storing, publishing and searching EA artifacts
Creating appropriate architecture positions and defining
their responsibilities, i.e. sizing, structuring and adapting
themselves to better serve the needs of an organization
Organizing effective peer-review mechanisms and
adequate knowledge exchange between different architects
Advocating and explaining the value of disciplined
information systems planning to all the involved
stakeholders

All these EA-related activities in organizations are carried out
largely by architects, who are the core specialists of architecture
functions possessing the necessary skill sets and knowledge to
perform them. As discussed earlier, architecture functions may have
different organization-specific architecture positions, but the most
common archetypes of architects include solution architects, domain
architects, business area architects, enterprise architects and
architecture managers (see Figure 16.2).

All architects in architecture functions are linked via supervisory,
reporting or peer relationships. They intensively communicate,
exchange knowledge and closely interact with each other during all
EA-related decision-making processes to achieve overall architectural
consistency. Architecture functions organize the work of individual
architects and structure all the collective processes driven by these
architects. Architecture functions typically achieve a meaningful
collaboration between architects by means of creating appropriate
architecture positions, defining their position-specific responsibilities
in the context of an EA practice and establishing efficient internal
structures facilitating their communication. Similarly to specific
positions for architects, the structures of architecture functions may
be very organization-specific and greatly depend on particular
organizational needs.



The Structure of Architecture Functions
Previously in this book architecture functions in organizations have
been considered essentially as abstract teams of architects of
indefinite size. In real companies, architecture functions consist of
concrete numbers of architects occupying particular positions and
have certain internal structures adapted to the specific needs of these
organizations. The internal structures of architecture functions, as
well as architecture positions in these functions, are largely
determined by two different organizational factors. First, the structure
of an architecture function in an organization is determined by the
size of the organization and its IT department. Second, the structure
of an architecture function in an organization is influenced by the
degree of decentralization of the organization.
Dependence on the Size of an Organization
The first significant factor defining the structure of an architecture
function is the size of an organization. As noted earlier, architects in
organizations constitute only a small fraction of their IT staff.
Specifically, companies on average tend to employ one architect for
every 20-30 employees working in their IT departments. In other
words, architects often constitute roughly around 3-5% of the total IT
workforce[376]. The ideal ratio of architects is organization-specific
and generally depends on the relative volume of investments in new
information systems undertaken by an organization. For instance,
companies undergoing transformations with aggressive IT investment
strategies are likely to need more architects (e.g. one for every 20 IT
specialists), while companies in maintenance mode with a
conservative attitude towards IT may be content with a smaller
number of architects (e.g. one for every 30 IT specialists). The need
for architects may also be influenced by the amount of upfront
planning desirable for an organization, as discussed later in Chapter
18 (Instruments for Enterprise Architecture).

Regardless of a specific ratio of architects, the size of an
architecture function is directly proportional to the size of an
organization and its IT department[377]. At the same time, larger
architecture functions require more sophisticated structures and a
wider diversity of architecture positions, and vice versa. Since



organizations can vary dramatically in their size and complexity from
local one-person businesses to multinational giants employing
millions of people around the globe, architecture functions can vary
accordingly in their size and complexity from trivial one-architect
functions to very complex multi-level functions employing hundreds of
architects[378].

While tiny organizations employing less than 20-30 IT specialists
might not need to practice enterprise architecture at all (in these
companies, the role of IT planners can be fulfilled informally and
opportunistically by their CIOs, heads of application development or
other IT leaders on a part-time basis), in larger organizations with at
least 30-40 IT staff specialized architecture functions arguably can
already become desirable, beneficial or even necessary. For
instance, these companies may employ a single full-time enterprise
architect responsible for all aspects of organization-wide information
systems planning. On the one hand, this enterprise architect may
carry out the Strategic Planning and Technology Optimization
processes for an entire organization. On the other hand, this
enterprise architect may also be involved in the Initiative Delivery
process. Depending on the situation, as part of Initiative Delivery, the
enterprise architect can either act as a solution architect and develop
Outlines and Designs for IT initiatives, or merely review and approve
Outlines and Designs produced by the third parties engaged by an
organization to deliver IT solutions.

Companies employing a hundred or a couple of hundred IT
specialists may employ several solution architects, who can be
described as “20% enterprise and 80% solution” architects. These
architects may spend about 80% of their time developing Outlines
and Designs for specific IT initiatives as part of the Initiative Delivery
process. However, during the remaining 20% of their time, they may
act essentially as enterprise architects and collectively carry out the
Strategic Planning and Technology Optimization processes for an
entire organization.

Companies employing a few hundred IT specialists may employ a
single enterprise architect and a dozen solution architects. The
enterprise architect may carry out the Strategic Planning and
Technology Optimization processes for an entire organization, while



solution architects may focus on the Initiative Delivery process under
the supervision of the enterprise architect. In this case, the enterprise
architect may also act essentially as an architecture manager for
solution architects as well as for the architecture function in general.

Companies employing several hundred IT specialists may employ
a few domain architects and a couple of dozen solution architects.
Domain architects may focus on organization-wide planning of core
EA domains (e.g. business, applications, data and infrastructure) and
carry out the Strategic Planning and Technology Optimization
processes. Domain architects may also act essentially as architecture
managers for the solution architects related to their domains. These
solution architects may carry out the Initiative Delivery process under
the supervision of the corresponding domain architects.

Companies employing a thousand or a couple of thousand IT
specialists may employ a single architecture manager, a few business
area architects, several domain architects and tens of solution
architects, some of which may be nominated as program architects.
Business area architects may focus on end-to-end IT-related planning
of their business areas, while domain architects may focus on
organization-wide planning of their domains. Both business area
architects and domain architects may carry out the Strategic Planning
and Technology Optimization processes, while solution architects
may carry out the Initiative Delivery process under their supervision.
The architecture manager may manage business area architects and
domain architects, while business area architects may also act
essentially as architecture managers for the solution architects
related to their business areas.

Companies employing a few thousand or more IT specialists may
have even more sophisticated architecture functions. For instance,
these organizations may employ a couple of architecture managers, a
few enterprise architects, several business area architects, a dozen
domain architects and a large pool of solution architects, a number of
which may be appointed as program architects. Business area
architects and domain architects may focus on comprehensive
planning of their business areas and domains, while enterprise
architects may focus on an organization-wide harmonization of all
local and domain-specific plans. Solution architects may focus on



planning specific IT initiatives under the supervision of the
corresponding business area architects and domain architects.
Architecture managers may manage enterprise architects and
business area architects, enterprise architects may manage domain
architects, while business area architects may manage solution
architects related to their business areas. The dependence of the
structure of an architecture function on the size of an organization
with sample architecture positions and structures is illustrated in
Figure 17.2.

Figure 17.2. The dependence of the structure on the size of an
organization



The continuum of architecture functions shown in Figure 17.2
demonstrates the critical dependence of the structure of an
architecture function on the size of an organization. Larger
companies naturally require larger and more sophisticated
architecture functions. Importantly, the scales and samples of
architecture positions and structures provided in Figure 17.2 are far
from strict and exhaustive. These samples are intended merely to
illustrate some possible options for organizing architecture functions
in companies of different sizes.

The samples of architecture functions described above also
demonstrate that specific architecture positions in organizations can
be very diverse. On the one hand, architecture functions in different
companies may employ different types of architects. For instance, EA
practices often have no dedicated positions for enterprise architects,
but instead employ other denominations of architects collectively
responsible for organization-wide architectural planning. On the other
hand, architecture positions in different companies often deviate from
the five pure archetypes of architects described earlier (see Figure
16.2). For example, enterprise architects often act as architecture
managers and, in small organizations, even as solution architects.
Similarly, business area architects and domain architects often
manage solution architects allocated to their business areas or
domains. In some cases, business area architects accountable for
particular business areas may also act as domain architects providing
expertise in specific EA domains and responsible for their
organization-wide planning. Domain architects may often work as
business area architects as well. By combining the responsibilities of
different archetypes of architects simultaneously or at least
periodically rotating architects occupying different architecture
positions, especially positions at different levels of the architectural
hierarchy (see Figure 16.1), organizations can facilitate effective
knowledge exchange between architects, remove the boundaries
between different tiers of architecture and avoid the “ivory tower”
syndrome[379].
Dependence on the Degree of Decentralization
The second significant factor defining the structure of an architecture
function is the degree of decentralization in an organization[380].



Centralized companies benefit from the global optimization of IT
systems and processes, consolidation of technology portfolios and
shared reuse of available IT assets across all their business units,
while decentralized organizations benefit from the local flexibility of IT
systems and processes, swift responsiveness to unit-specific
business needs and better adaptability to the changing environment.
The degree of decentralization in most organizations highly correlates
with the preferred operating models adopted by these organizations.
Specifically, the unification model can be viewed as the most
centralized operating model, whereas the diversification model can
be regarded as the most decentralized operating model (see Figure
5.3)

As noted earlier, domain architects generally facilitate global
optimization of the whole organization by consolidating respective EA
domains across all its business units, while business area architects
more often facilitate local autonomy and flexibility of separate
business units by increasing the organizational responsiveness to
their critical business needs (see Figure 16.2). Consequently, more
centralized companies tend to employ more domain architects and
grant them more authority over architectural planning decisions, while
more decentralized organizations tend to employ more business area
architects and give them more control over the planning decisions.

For instance, very centralized medium-sized organizations (e.g.
companies with the unification or replication operating model) may
employ only domain architects (besides solution architects) and grant
them full authority over the Strategic Planning and Technology
Optimization processes for an entire organization. This approach
facilitates total global consolidation and optimization required by very
centralized organizations, but does not allow any local flexibility or
decision-making autonomy in different business units.

Centralized medium-sized organizations (e.g. companies with the
coordination operating model) may employ domain architects for the
data, integration, infrastructure and security domains, as well as
some business area architects for their major business units. Domain
architects may be granted authority over the Strategic Planning and
Technology Optimization processes in their domains for an entire
organization, while business area architects may be given control



over the Strategic Planning process for their business units, but only
in the business and applications domains having no specialized
organization-wide domain architects. This approach facilitates global
consolidation and optimization of most EA domains required by
centralized organizations, but still allows some local flexibility in
business-enabling EA domains (see Figure 2.3) of different business
units.

Decentralized medium-sized organizations (e.g. companies with
the diversification operating model) may employ business area
architects for their major business units as well as some domain
architects for the infrastructure and security domains. Domain
architects may be given control over the Technology Optimization
process in their domains for an entire organization, while business
area architects may be granted authority over the Strategic Planning
and Technology Optimization processes for their business units,
except for the infrastructure and security domains having specialized
organization-wide domain architects. This approach facilitates
significant local flexibility in different business units required by
decentralized organizations, but still allows some global consolidation
and optimization of business-supporting EA domains (see Figure
2.3).

Finally, very decentralized medium-sized organizations (e.g.
organizations with the diversification operating model), or holding
companies controlling completely independent subsidiary businesses,
may employ only business area architects and grant them full
authority over the Strategic Planning and Technology Optimization
processes for their business units. This approach facilitates total
decision-making autonomy and local flexibility in different business
units required by very decentralized organizations, but does not allow
any global consolidation and optimization of the IT landscape. The
dependence of the structure of an architecture function on the degree
of decentralization with sample architecture positions and structures
is illustrated in Figure 17.3 (solution architects are omitted).



Figure 17.3. The dependence of the structure on the degree of
decentralization

The continuum of architecture functions shown in Figure 17.3
demonstrates a significant dependence of the structure of an
architecture function on the degree of decentralization in general and
on the preferred operating model in particular. Importantly, the
samples of architecture positions and structures provided in Figure
17.3 are far from strict and exhaustive. These samples are intended
merely to illustrate some possible options suitable for organizing
architecture functions in centralized and decentralized organizations.
Architecture Functions in Especially Complex Organizations
The structural patterns described above illustrate the dependence of
the structure of an architecture function on the size of an organization



(see Figure 17.2) and on its degree of decentralization (see Figure
17.3). However, they represent only the most general regularities
commonly observed in the industry. Although these patterns help
determine the approximate structure of an architecture function that
might be appropriate for an “average” organization with a particular
size of the IT department and business structure, they do not define
all possible design options for architecture functions. Put it simply,
these patterns adequately cover arguably the vast majority of
organizations, but certainly not all organizations with their often-
unique needs.

There are at least two different themes dealing with rather unusual
situations that deserve a special discussion in relation to the structure
of architecture functions. Both these themes are relevant mostly to
complex organizations. First, some large companies consist of
multiple independent business divisions and each of these divisions
also has its own internal, non-trivial business structure. For example,
an organization may adopt the diversification operating model at the
corporate level to grant full decision-making autonomy to its three
strategic business units and these units, in turn, may implement the
coordination, replication and unification models respectively[381]. Such
companies are likely to need architecture functions with multiple
different, loosely related teams of architects assigned to respective
business divisions and each of these teams needs to be sized and
structured in a division-specific way.

Second, some companies are distributed geographically across
multiple physical locations (e.g. different cities, regions, countries or
even continents) and their architecture functions might need to be
distributed accordingly. However, an architect’s work requires intense
communication with other architects virtually on a daily basis to
exchange opinions, discuss and coordinate various planning
decisions and, as discussed earlier, direct face-to-face conversations
is the most effective and preferable form of communication in
organizations. For this reason, decisions to split architecture teams
across multiple physical sites can deteriorate the quality of
communication between individual architects and, thus, should not be
taken easily and may be justifiable arguably only in the cases of
extreme decentralization. Faulty, weak or insufficient communication



between different members of the architecture team may undermine
overall architectural consistency and result in considerable
discrepancies in technology selection, investment prioritization and
solution assessment approaches with detrimental consequences for
organizations.

Unsurprisingly, even multinational companies operating in different
countries often opt to host all enterprise, domain and business area
architects constituting the core of their architecture teams in their
corporate headquarters, though individual members of these teams
focus on serving different geographical divisions[382]. In these cases,
architects organize video conferences with respective local business
leaders and periodically travel to visit them in person (regional
business leaders visit central head offices as well). However, in some
cases physical allocation of senior architects in different regional
offices might be beneficial or necessary to achieve effective planning.
Only ordinary solution architects can be decentralized across multiple
development sites relatively safely, especially if an IT delivery function
is permanently located overseas or outsourced to partner
organizations on a long-term basis. Often, solution architects can be
sent to regional offices temporarily to coordinate, control and
supervise the implementation of specific IT projects launched in these
offices. As a rule, architecture functions are dispersed geographically
to a lesser extent than the organizations they serve and tend to
concentrate more in their central offices, but solution architects can
still be dispersed rather easily[383].

Both these themes can be illustrated on a hypothetical example of
a large, complex and diversified multinational company with three
disparate and geographically distributed divisions, A, B and C. These
divisions reside in different countries and each of them has its own
business structure and operating model. Division A is based in
country X. It has two subunits A.1 and A.2 located in cities X.1 and
X.2 respectively and implements the coordination model. City X.1
hosts the global corporate headquarters that controls the entire
company. Division B is based in country Y. It has two subunits B.1
and B.2 located in cities Y.1 and Y.2 respectively and implements the
diversification model. City Y.1 hosts the regional head office for
country Y. Division C is based in country Z. It has two subunits C.1



and C.2 located in cities Z.1 and Z.2 respectively and implements the
unification model. City Z.2 hosts the regional head office for country
Z.

In this case, all architects serving both the subunits of division A
might be located at the global headquarters in city X.1. Moreover, for
the sake of better coherence, all the planning for division B might also
be accomplished from the headquarters, though with the exception of
unit B.1, where closer contact between architects and local business
leaders is required. However, division C might be completely
independent operationally from the rest of the organization and
employ its own architecture team located at its regional head office in
city Z.2 and serving both of its subunits. The possible structure of an
architecture function in the company with its divisions and subunits,
their geographical locations, different EA domains and appropriate
architecture positions with an indication of where the corresponding
architects are located is shown in Figure 17.4 (for demonstration
purposes, only domain architects and business area architects are
included, while solution architects, enterprise architects and
architecture managers are omitted).



Figure 17.4. Architecture function in a large diversified
multinational company



Governance Mechanisms of Architecture
Functions
Besides having specific architecture positions (see Figure 16.2),
architecture functions normally also implement formal architecture
governance mechanisms[384]. For this purpose, they host a set of
architecture governance bodies fulfilling special governance
procedures. These governance bodies are decision-making
committees involving architects and other representatives of business
and IT accountable for major EA-related planning decisions.
The Role of Governance Committees and Procedures
Governance committees in architecture functions are formal
committees of decision-makers responsible for performing necessary
governance procedures. They include key representatives of
architects and other relevant business and IT stakeholder groups.
The main responsibilities of architecture governance committees in
organizations include the following activities:

Conducting periodical meetings on a regular basis
Organizing discussions of relevant EA-related questions
Inviting all the essential stakeholders of specific
discussions
Ensuring sufficient engagement between different
stakeholder groups
Making and approving key EA-related decisions in a
collective manner
Formally reviewing and officially endorsing decisions EA
artifacts (see Table 2.1)

Approvals by architecture governance committees represent the
final and most formal step, or milestone, in the overall approval
process for decisions EA artifacts (see Figure 2.7). Importantly,
before presenting any EA-related decisions to governance
committees for their formal endorsement, these decisions should be
already discussed and informally agreed with their key stakeholders.
Significant EA-related decisions should not be new and surprising for
participants of governance committees. Moreover, all decisions EA
artifacts should also be peer-reviewed by other architects, often by



more senior ones, to ensure their adequacy and quality. From this
perspective, the bulk of architecture governance is usually
accomplished unofficially at the peer-review level before the
involvement of governance committees. The role of governance
committees is not to provide a forum for discussions or disputes, but
rather to make sure that all relevant stakeholders are fully aware of all
the important EA-related decisions, do not object to these decisions
and ready to act on them. Ideally, architecture governance
committees only finalize decision-making processes by officially
authorizing the resulting decisions EA artifacts tentatively approved
earlier by their direct stakeholders.

As discussed earlier, all new decisions EA artifacts usually start
their existence from informal preliminary discussions with their key
stakeholders. Later, in the course of iterative refinements and further
clarifications, these artifacts mature, get completed and informally
approved by their direct stakeholders. Only then are they subjected to
formal governance procedures, i.e. presented at the governance
committee meetings for their official endorsement and authorization.
For example, normally by the time they are presented to relevant
governance committees, new Standards should be already agreed
between architects and subject-matter experts, updated Visions
should be already approved by business executives, while Designs
for new IT projects should be already agreed with their project teams.
Unlike informal conversions between architects and stakeholders,
which may take place even over a cup of coffee, governance
committee meetings often follow a strict protocol. These meetings
may be recorded, written notes or minutes of the meeting (MoM) can
be taken by secretaries to document the date of the meeting, names
of all participants, scheduled agenda items with the associated EA
artifacts and, most importantly, decisions made by the participants
regarding their approval to be followed up, though the formality of
governance procedures can vary considerably depending on the
specifics of organizations, as discussed later in Chapter 18
(Instruments for Enterprise Architecture). The role of architecture
governance committees in the development of decisions EA artifacts
is shown in Figure 17.5.



Figure 17.5. The role of governance committees in the
development of decisions EA artifacts

Most new and substantially updated decisions EA artifacts (i.e.
Considerations, Visions, Outlines, Designs, most Standards and
some Landscapes) undergo necessary governance procedures and
get formally approved by architecture governance committees before
they take any effect[385]. Only facts EA artifacts (i.e. most Landscapes
and some Standards), which intend merely to document the current
state and do not imply any new decisions (see Table 2.1), do not
require their approval by governance committees. In order to ensure
a comprehensive inspection and exhaustive scrutiny of decisions EA
artifacts and respective planning decisions, architecture governance
committees typically include a broad circle of diverse stakeholders,
which is often much wider than the circle of direct stakeholders of
specific EA artifacts. Importantly, as architects wield no managerial
power, in most governance procedures they act only as advisors,
rather than primary decision-makers having the final say, e.g. they
cannot authorize or reject any investment or project initiation
decisions on behalf of real managers.
Four Types of Governance Committees and Procedures
Different governance committees in architecture functions implement
different governance procedures that address particular types of EA-
related questions and decisions. Depending on their focus, these
governance committees may discuss different decisions EA artifacts,
meet with varying periodicity and invite different stakeholders (aside
from architects). Generally, all governance committees in architecture
functions can be classified along two orthogonal dimensions
according to their primary focus.



First, all governance committees can be classified into business
committees and IT committees. On the one hand, business
committees focus on the questions and decisions having a direct
impact on the business of an organization and approve all business-
focused EA artifacts, i.e. Considerations, Visions and Outlines (see
Figure 8.1). Besides architects, these committees typically include
numerous business stakeholders and only the most senior IT
stakeholders. On the other hand, IT committees focus on the
technical questions and decisions having little or no direct impact on
the business of an organization and approve all the necessary IT-
focused EA artifacts, i.e. Designs, most Standards and some
Landscapes. Aside from architects, these committees typically
include numerous IT stakeholders, including both managers and
technical subject-matter experts.

Second, all governance committees can be classified into
strategic committees and tactical committees. On the one hand,
strategic committees focus on the questions and decisions of
strategic importance with significant long-term consequences. These
committees approve all the necessary rules and structures EA
artifacts, i.e. Considerations, Visions, most Standards and some
Landscapes (see Figure 8.1). They typically meet less often, but
include more senior business and IT stakeholders. On the other
hand, tactical committees focus on the questions and decisions of
tactical importance having only a relatively short-term impact. These
committees approve all changes EA artifacts, i.e. Outlines and
Designs. They typically meet more often, but include less senior
business and IT stakeholders.

The intersection of the two orthogonal dimensions described
above produces four different types of architecture governance
committees. Specifically, strategic business committees can be
collectively titled as strategy committees since these committees
focus on the EA-related questions and decisions relevant directly to
the business strategy of an organization. Strategic IT committees can
be collectively titled as technology committees since these
committees focus on the EA-related questions and decisions relevant
directly to the technology portfolio and IT landscape of an
organization. Tactical business committees can be collectively titled



as investment committees since these committees focus on the EA-
related questions and decisions germane to the business value of
specific IT investments. And lastly, tactical IT committees can be
collectively titled as design committees since these committees focus
on the EA-related questions and decisions relevant to the technical
designs of concrete IT projects. However, these four types of
governance committees often have peculiar organization-specific
titles in different companies. The titles of architecture governance
committees provided above and used further in this book represent
the most descriptive titles conveying the actual meaning of these
committees, regardless of their various formal titles in organizations.

Strategy committees (can be titled as strategic architecture
forums, enterprise architecture councils, architecture governance
councils, IT steering committees, executive forums, etc.) discuss the
EA-related decisions of immediate strategic importance for the
business of an entire organization. These committees typically
involve senior architects, multiple senior business stakeholders and
some of the most senior IT stakeholders. In particular, the invited
architects may include enterprise architects, business area architects
and business-enabling domain architects (see Figure 16.1), the
invited business stakeholders may include the CEO, other C-level
executives and heads of major business units, while the invited IT
stakeholders may include the CIO and other senior IT managers.
Strategy committees implement strategic governance as part of
which they discuss and authorize all significant changes in
Considerations and Visions. For instance, these committees often
endorse the introduction of new Principles and Direction Statements,
major amendments in established Policies, refocus of Business
Capability Models and changes in desired Target States. Strategy
committees often meet monthly or convened on an as-necessary
basis.

Technology committees (can be titled as technology architecture
forums, architecture steering committees, IT architecture boards, IT
strategy councils, domain architecture councils, etc.) discuss the EA-
related decisions of immediate strategic importance for the entire
organizational IT landscape. These committees typically involve
senior architects and multiple senior IT stakeholders. Specifically, the



invited architects may include enterprise architects, business area
architects and domain architects, while the invited IT stakeholders
may include the CIO, other senior IT managers and subject-matter
experts. Technology committees fulfill technology governance
which implies discussing and authorizing substantial changes in most
Standards and some Landscapes. For example, these committees
often endorse the identification of emerging and unsupported
technologies in Technology Reference Models, the introduction of
new Patterns, selection of strategic and legacy IT systems in
Enterprise System Portfolios and rearrangements of IT Roadmaps. At
the same time, the routine improvements of narrow Guidelines and
Logical Data Models, as well as the periodical updates of current-
state descriptions in Landscape Diagrams and Inventories, normally
do not need to be endorsed regardless of their significance.
Technology committees often meet monthly or convened on an as-
necessary basis.

Investment committees (can be titled as investment forums,
project investment boards, funding committees, innovation forums,
portfolio boards, etc.) discuss the EA-related decisions regarding the
approval of concrete proposed IT investments. Essentially,
investment committees are the key decision-makers launching or
rejecting the implementation of specific IT initiatives. These
committees typically involve architects, senior business stakeholders
and some senior IT stakeholders. Namely, the invited architects may
include enterprise architects, relevant business area and domain
architects and some solution architects, the invited business
stakeholders may include the CEO, CFO, executive business
sponsors of proposed IT initiatives and other senior business
managers, while the invited IT stakeholders may include the CIO and
other senior IT managers. Investment committees perform
investment governance as part of which they discuss and approve
all Outlines and business cases for proposed IT initiatives, i.e. make
investment decisions about specific IT investments. For instance,
these committees often study Initiative Proposals and Solution
Overviews together with their business cases and decide whether the
corresponding IT initiatives are worth being implemented, elaborated
further or modified. They also ensure the basic alignment of the



proposed IT initiatives to Considerations, Visions, major Standards
and Landscapes. Besides that, investment committees, or many of
their individual members, are likely to participate in the portfolio
management process and compose the program of work (see Figure
7.4). Investment committees often meet monthly or biweekly.

Design committees (can be titled as design authorities,
enterprise architecture authorities, architecture review boards,
architecture review panels, architecture review meetings, technology
architecture review forums, technical review boards, technical design
boards, etc.) discuss the EA-related decisions regarding the
implementation of concrete IT projects. These committees typically
involve architects, some business representatives and multiple IT
stakeholders. Specifically, the invited architects may include some
enterprise, business area or domain architects, solution architects
and in some cases even external vendor architects specialized in
relevant technologies, the invited business stakeholders may include
either direct business owners of IT projects or business analysts
acting on their behalf, while the invited IT stakeholders may include
project managers, subject-matter experts and senior IT operations
and support specialists. Design committees implement project
governance which implies discussing and endorsing all Designs for
proposed IT projects. For example, these committees often scrutinize
Preliminary Solution Designs and Solution Designs and then decide
whether the proposed project implementation plans are appropriate
from a technical perspective. In particular, they ensure that all new IT
projects are based on the technologies, approaches and best
practices recommended by Standards and properly fit into the
existing IT environment described in Landscapes. They also ensure
that all relevant technical rationalization suggestions resulting from
the Technology Optimization process (e.g. to reuse or decommission
specific IT assets, see Figure 6.1) are incorporated into Designs of
new IT projects. Design committees often meet biweekly, weekly or
more often if necessary, depending on the number of active IT
projects. The four main types of architecture governance committees
described above are shown in Figure 17.6.



Figure 17.6. Four types of architecture governance committees

Aside from the four main types of governance committees shown
in Figure 17.6, architecture functions may also organize specialized
discussion forums intended to facilitate communication and
knowledge sharing between architects. These forums provide an
opportunity for all interested architects to discuss promising
technology trends, disseminate innovative ideas and merely share
interesting EA-related thoughts and opinions. Unlike the four types of
architecture governance committees described above, discussion
forums are largely informal bodies. Usually they have optional
attendance, no formal decision-making responsibilities and no
governance authority.
Exemption and Escalation Procedures



Sometimes Outlines and Designs developed for new IT initiatives are
not fully compliant with the suggestions of established
Considerations, Standards, Visions and Landscapes. For instance,
proposed Outlines can be inconsistent with some Considerations or
deviate from the approved strategic direction reflected in Visions,
while proposed Designs can reuse some IT assets marked as
undesirable in Landscapes or deviate from the technical
implementation approaches prescribed by Standards. In these cases,
investment committees for Outlines and design committees for
Designs have to decide whether the corresponding IT initiatives
should be approved or rejected taking into account both the
perceived business importance of these initiatives and the
significance of their deviations. If the deviations of proposed Outlines
or Designs for reasonably important IT initiatives are deemed
insignificant and have sound underlying justifications, then the
respective governance committees may grant an exemption (can
also be called dispensation) to these initiatives, i.e. approve their
implementation despite some deviations from the established rules
and plans. Exemptions for IT initiatives may imply formal obligations
to do a certain work sometime later in the future to minimize the
adverse effects of these deviations, e.g. permit to implement a
requested IT solution now based on a deprecated technology with a
documented obligation to migrate the solution to a strategic
technology during the next year. All exemptions given to IT initiatives
and their reasons are usually logged to enable the post-
implementation analysis of their long-term consequences and
facilitate organizational learning. In mature EA practices, the notion of
architecture debt is often used to estimate the magnitude of
deviations, inform the exemption decision and record the corrective
actions necessary to “redeem” the debt in a special register, as
discussed later in Chapter 18 (Instruments for Enterprise
Architecture). The strictness of approval and exemption procedures is
determined largely by the desired level of architectural flexibility, as
also explained later in Chapter 18.

However, if the deviations of proposed Outlines or Designs for
business-critical IT initiatives are considered significant and can have
substantial far-reaching repercussions for an entire organization, then



the decisions regarding the corresponding initiatives may need an
escalation higher to more authoritative governance committees for
their consideration. In this situation, the higher-level governance
committees can decide to reject the proposed Outlines or Designs as
entirely inappropriate for an organization, still grant an exemption to
these Outlines or Designs in spite of their major deviations or even
review and modify the existing Considerations, Standards, Visions
and Landscapes in light of new circumstances. For example, the
higher-level governance committees can decide to readjust the
established Principles, change the existing implementation
Guidelines, reorganize the agreed Roadmaps or reconsider the long-
term value of specific IT assets in Inventories. Similarly to exemption
decisions, escalation decisions may also be informed by the volume
of a potential architecture debt.

For instance, if proposed Designs for new IT projects require the
purchase, introduction and subsequent technical support of new
technologies or vendor products missing in Technology Reference
Models, depart from the established IT Principles or conflict with the
approved IT Roadmaps, then the decisions about these Designs
might need to be escalated from design committees to more
authoritative technology committees. Unlike design committees,
technology committees are mandated to make organization-wide
strategic technology-related decisions and, therefore, may
authoritatively approve or reject the proposed Designs, or even revise
and modify the respective Standards and Landscapes. Essentially, all
the decisions on IT projects having significant unplanned
ramifications for the entire IT landscape are delegated from design
committees to technology committees.

If proposed Designs for new IT projects are unable to capture all
the necessary business data according to the agreed Conceptual
Data Models or deviate in some aspects from the desired long-term
Target States, then the decisions regarding these Designs might need
to be escalated from design committees to more authoritative
investment committees. Unlike design committees, investment
committees are mandated to make IT investment decisions and, thus,
may authoritatively reconsider the very need to implement the
corresponding IT initiatives or even request completely reworked



Outlines and business cases to reassess the business value of these
initiatives from scratch. All the decisions on IT projects having
significant unplanned implications for their business value are
delegated from design committees to investment committees.

If proposed Outlines for new IT initiatives are not compliant with
critical Policies, deviate from the approved Direction Statements or do
not uplift any business capabilities marked as strategic or important in
Business Capability Models, then the decisions about these Outlines
might need to be escalated from investment committees to more
authoritative strategy committees. Unlike investment committees,
strategy committees are mandated to make organization-wide
strategic business decisions and, therefore, may authoritatively
approve or reject the corresponding IT initiatives, or even revisit and
modify the respective Considerations and Visions. Basically, all the
decisions on IT initiatives having significant unplanned ramifications
for the whole organization are delegated from investment committees
to strategy committees.

Likewise, all the decisions of technology committees having
significant unplanned implications for the business strategy of an
entire organization are delegated to strategy committees. For
instance, if the decisions regarding an optimal technology portfolio
desirable from a technical perspective conflict with the suggestions of
Analytical Reports or the decisions about the reuse of specific IT
assets desirable from a technical perspective conflict with the
heatmapped business activities on Value Chains, then these
decisions might need to be escalated from technology committees to
more authoritative strategy committees. Unlike technology
committees, strategy committees are mandated to make technology-
related strategic business decisions and, thus, may authoritatively
influence the strategic evolution of the entire IT landscape or even
realign the current business strategy to the actual IT capabilities. The
escalation procedures between different architecture governance
committees described above are shown in Figure 17.7.



Figure 17.7. Escalation procedures between architecture
governance committees

Generally, all possible resolutions of architecture governance
committees regarding the approval of new or updated decisions EA
artifacts can be summarized into four main categories: endorsement,
rejection, exemption and escalation. The endorsement decision
represents the unconditional approval of an EA artifact and certifies
its overall alignment with relevant higher-level plans reflected in other
artifacts endorsed earlier, e.g. perfect compliance of a new Design
with the established Standards. The rejection decision represents the
disapproval of an EA artifact because of its substantial misalignment
with higher-level plans, e.g. radical deviation of a new Outline from
the agreed Considerations or Visions. The exemption decision
represents the approval of an EA artifact despite its misalignment
with higher-level plans, sometimes with an obligation to take certain
corrective actions in the future (exemptions with obligations are often
called conditional endorsements) or a registration of the
corresponding architecture debt. Finally, the escalation decision
represents the inability of a governance committee to resolve the



contradictions between a new EA artifact and existing higher-level
plans with a subsequent delegation of the respective decision to more
authoritative governance committees for their consideration, as
shown in Figure 17.7. These four categories of possible governance
resolutions can be conveniently represented as a two-dimensional
taxonomy indicating the most probable resolution scenarios for
decisions EA artifacts with different degrees of their potential
business impact and different magnitudes of their deviations from the
established higher-level plans. The taxonomy of possible resolutions
of architecture governance committees regarding decisions EA
artifacts is shown in Figure 17.8.

Figure 17.8. Taxonomy of possible resolutions of architecture
governance committees



For analytical purposes, architecture governance committees may
collect some statistical information on their decisions. For example,
design committees may log the total number of Designs submitted for
approval over a specific time period (e.g. last year) as well as the
percentage of these Designs that have been endorsed, rejected,
endorsed with exemptions or escalated.
The Structure of Governance Committees
While the structure of an architecture function highly depends on the
size and complexity of an organization (see Figure 17.2), the
structure of architecture governance committees, in turn, greatly
depends on the size and complexity of an architecture function. Put it
simply, the structure of architecture governance bodies closely aligns
with the structure of an architecture function itself. Consequently,
companies of different sizes can have different numbers of
governance committees fulfilling various governance procedures with
associated decision-making responsibilities. However, regardless of a
particular structure and number of architecture governance
committees in an organization, the decision-making responsibilities of
all the four main types of governance committees should be fulfilled
(see Figure 17.6). In other words, the four types of governance
procedures can be implemented differently from an organizational
perspective, but all the four types should be implemented.

For instance, in small organizations all the four types of
governance procedures with associated decision-making
responsibilities may be fulfilled by a single architecture committee.
This committee may be chaired by the most senior enterprise
architect and invite different sets of participants depending on the
actual questions being discussed. For example, for all strategy-
related discussions the committee may involve the CEO and other
executives, while for all project-centric meetings the committee may
invite the project manager, solution architects and relevant subject-
matter experts.

In medium organizations, the four types of governance
procedures may be fulfilled by two different committees: business
committee and IT committee. The business committee may
implement both strategic and investment governance, while the IT
committee may perform both technology and project governance.



This two-committee pattern arguably represents the most popular
structure of architecture governance mechanisms commonly found in
many companies. The business committee (e.g. IT steering
committee) may be chaired by the CIO and accountable for setting
the overall organizational strategy in relation to IT and approving all
IT investments. The IT committee (e.g. architecture review board)
may be chaired by the architecture manager and responsible for
defining organization-wide technical standards and ensuring the
adherence to these standards in all IT projects. In this configuration,
all the major decisions with significant business implications are
escalated from the lower-level IT committee to the higher-level
business committee.

In large organizations, the four types of governance procedures
with related decision-making responsibilities may be fulfilled by four
separate committees with distinct specialization, exactly as illustrated
earlier in Figure 17.6 and Figure 17.7. Finally, in very large and highly
decentralized companies, each type of governance procedures may
be fulfilled by multiple different committees. For example, strategic
and investment governance may be implemented by several different
committees aligned with major business units (e.g. lines of business,
business functions or divisions) and chaired by the respective
business area architects, while technology and project governance
may be implemented by several different committees aligned with
core technical EA domains (e.g. applications and infrastructure, see
Figure 2.3) and chaired by the corresponding domain architects.

Moreover, aside from local committees aligned with specific
business areas or domains, very large organizations may also have
global strategy and technology committees chaired by enterprise
architects, responsible for making respective organization-wide
decisions and providing the escalation points for all the local
committees. For large IT initiatives (e.g. multi-year transformation
programs), temporary initiative-specific governance committees
chaired by nominated lead solution architects or program architects
(e.g. program design authorities) can be established to guide all the
IT projects delivered as part of these initiatives, exercise project
governance, review and endorse all their Designs. In some
companies, all IT investments exceeding a certain amount of money



are automatically escalated for their approval from local investment
committees directly to the executive committee or even to the board
of directors[386]. The sample structure of architecture governance
committees in different organizations is shown in Figure 17.9.

Figure 17.9. The structure of governance committees in different
organizations

Although organizationally the four types of governance
procedures with associated responsibilities can be implemented by
one or two more general architecture committees inviting different
sets of stakeholders for different kinds of discussions (see Figure
17.9), the explicit division of governance committees may be
beneficial for an EA practice. In particular, the direct separation of



decision-making responsibilities between different governance
committees helps set clearer agenda for concrete meetings, minimize
deviations from the agenda, focus discussions on relevant issues and
better structure an EA practice in general. Establishing specialized
governance committees for discussing different questions allows
clearly separating, for instance, organization-wide from initiative-level
discussions as well as purely technical from business-related
meetings.



Chapter Summary
This chapter discussed the general role of architecture functions in
organizations, the dependence of their structure on the organizational
size, degree of decentralization and other factors, the role of
architecture governance mechanisms and different types of
governance bodies, as well as the corresponding exemption and
escalation procedures. The key message of this chapter can be
summarized in the following essential points:

An architecture function is a specialized supporting
organizational function usually materialized as a separate
subunit of the IT department reporting directly to the CIO,
responsible for an EA practice and information systems
planning, housing all architects and providing a “front door”
to the IT department for business executives
Key responsibilities of architecture functions include
enabling knowledge exchange between different architects,
establishing effective communication with other
organizational functions, achieving sufficient engagement
with all stakeholders of IT-related planning decisions and
then ensuring compliance with the planning decisions
documented in respective EA artifacts
The size and complexity of an architecture function is
directly proportional to the size of an organization,
architecture functions can range from trivial one-architect
functions to very sophisticated multi-level functions
employing hundreds of architects
More centralized organizations tend to employ more
domain architects to facilitate global optimization and
consolidation of specific EA domains across all business
units, more decentralized organizations tend to employ
more business area architects to facilitate local flexibility
and responsiveness of separate business units, while
particularly complex companies may need unique solutions
Architecture governance bodies are formal committees
involving architects and other business and IT decision-
makers and implementing necessary governance



procedures, i.e. organizing periodical meetings, approving
key EA-related planning decisions and endorsing the
corresponding decisions EA artifacts
All governance committees can be classified into strategy
committees (most authoritative ones, fulfill strategic
governance), technology committees (fulfill technology
governance), investment committees (fulfill investment
governance) and design committees (least authoritative
ones, fulfill project governance)
If specific planning decisions deviate from the established
architectural rules and plans, these decisions, depending
on their significance and impact, can be either granted
exemptions or escalated higher to more authoritative
governance committees for their consideration
The structure of architecture governance committees
essentially mirrors the structure of architecture functions
and may range from a single committee implementing all
governance procedures to multiple global and local
committees aligned with different business areas and EA
domains





Chapter 18: Instruments for Enterprise
Architecture

The previous chapter discussed the role of architecture functions in
organizations, their structures and governance mechanisms. This
chapter addresses purely “technical” aspects of an EA practice
including specialized modeling languages, pertinent software tools
and various helpful management techniques for enterprise
architecture. In particular, this chapter starts with discussing different
modeling languages and software tools relevant to enterprise
architecture, their practical applicability and roles in an EA practice.
Then, this chapter introduces various aggregate measurements and
quantitative indicators that proved useful for monitoring, managing
and controlling decision-making flows in an EA practice and other
helpful instruments for enterprise architecture, including templates for
creating standardized EA artifacts, so-called “straw-man”
architectures for facilitating early discussions around decisions EA
artifacts, assessment forms for evaluating the architectural
significance and conformity of IT projects, as well as the concept of
architecture debt as a measure of architectural deviations. Lastly, this
chapter discusses the notion of “agile” enterprise architecture as a set
of approaches for achieving architectural flexibility and different
dimensions of agility in EA practices.



Modeling Languages for Enterprise Architecture
Most EA artifacts, especially Visions, Landscapes, Outlines and
Designs, are expressed in graphical formats. These artifacts usually
depict some aspects of the relationship between business processes,
information systems, data entities and underlying infrastructure. The
need to describe these and similar relationships occurs very often in
the course of information systems planning. Unsurprisingly, a number
of specialized modeling notations have been developed to provide a
standardized means for creating different models and diagrams. Even
though countless modeling languages have been proposed to
describe various aspects of information systems[387], widely known
modeling notations relevant from the perspective of enterprise
architecture today include ArchiMate, UML, BPMN and ARIS[388].
ArchiMate[389]

ArchiMate (a contraction of the words “architecture” and “animate”) is
a comprehensive modeling language intended specifically for
enterprise architecture. ArchiMate was initiated in 2002 by the
Telematica Instituut (later renamed to Novay in 2009) in the
Netherlands, but subsequently the ownership of ArchiMate was
transferred to The Open Group in 2008.

The ArchiMate core language provides specialized notations for
representing various objects in the business, application and
technology layers, which loosely map to the stack of common EA
domains (see Figure 2.2), as well as their interrelationship.
Specifically, the business layer deals mostly with business services,
processes and actors, the application layer deals predominantly with
application services and underlying applications, while the technology
layer focuses on processing, storage and communication services,
underlying system software and hardware. For each of these three
layers, ArchiMate offers a set of graphical elements for describing
their active structure, behavior and passive structure aspects. The
active structure aspect represents the structural subjects of activity
including business actors, application components and hardware
devices. The behavior aspect represents specific behavior of the
corresponding active subjects including processes, services and



events. Lastly, the passive structure aspect represents the structural
objects on which the behavior of active subjects is performed
including information objects, data objects and even physical objects.

Aside from the core three layers and three aspects described
above, ArchiMate also provides additional graphical notations for
representing the components of a business strategy (e.g. capabilities
and resources), elements of implementation and migration plans (e.g.
gaps, packages and deliverables), physical objects (e.g. facilities,
materials and equipment), as well as the elements of the motivation
behind architectural decisions (e.g. drivers, goals and stakeholders).
ArchiMate is a relatively new modeling language which is arguably
still gaining popularity, but is already rather widely adopted by the EA
community. Typical examples of ArchiMate diagrams are shown in
Figure 18.1.

Figure 18.1. Examples of ArchiMate diagrams

Unified Modeling Language (UML)[390]

Unified Modeling Language (UML) is a very well-known general-
purpose modeling language for software engineering. UML originated
in 1994 at Rational Software (later acquired by IBM in 2009) in the
United States with an intention to standardize various notations and
modeling approaches used in the software industry for system design
purposes. However, in 1997 UML was adopted by the Object



Management Group (OMG) and in 2005 published by the
International Organization for Standardization (ISO) as an established
global industry standard. UML was designed specifically for the
needs of software engineering and provides many different types of
diagrams for describing various aspects of software systems, which
can generally be separated into two broad categories: structural
diagrams and behavioral diagrams.

On the one hand, structural UML diagrams offer some static views
of the internal structure of software systems explaining what
components these systems consist of and how exactly these
components are organized. Specific subtypes of structural diagrams
provided by UML include class diagrams (describe object-oriented
class hierarchies and inheritance relationships), component diagrams
(depict connections and interfaces between different system
components), composite structure diagrams (describe the internal
structure of a class and collaborations enabled by this structure),
deployment diagrams (present the physical deployment of system
components on hardware nodes), object diagrams (show specific
instances of objects with their attributes and relationships between
each other), package diagrams (explain the dependencies between
software packages) and profile diagrams (describe the meta-model
with stereotypes and profiles).

On the other hand, behavioral UML diagrams offer some dynamic
views of the temporal behavior of software systems explaining how
these systems work and how exactly their components interact with
each other. Specific subtypes of behavioral diagrams provided by
UML include activity diagrams (describe detailed workflows of step-
wise activities and actions), communication diagrams (explain the
interactions between system components in terms of sequential
messages), interaction overview diagrams (show high-level workflows
with the nodes consisting of more detailed interaction diagrams),
sequence diagrams (explain how system components interact with
each other and in what sequence), state machine diagrams (depict
possible states of a system and allowed transition paths between
these states), timing diagrams (describe the interactions between
system components focusing specifically on accurate time intervals
and constraints) and use case diagrams (demonstrate system use



cases as possible interactions between the system and its users).
UML is an established, popular and rather widely used modeling
language familiar to the majority of architects and other experienced
IT specialists. Typical examples of UML diagrams (class diagrams
and sequence diagrams) are shown in Figure 18.2.

Figure 18.2. Examples of UML diagrams (class diagrams and
sequence diagrams)

Business Process Model and Notation (BPMN)[391]

Business Process Model and Notation (BPMN) is a popular
graphical modeling language intended predominantly for describing
business processes. BPMN was initially developed in 2004 by the
Business Process Management Initiative (BPMI), but eventually
maintained by the Object Management Group (OMG) since 2005
when these organizations merged. As a modeling language designed
specifically for business modeling purposes, BPMN naturally provides
powerful notations for specifying business processes and their
various aspects, but does not offer any specific graphical elements
for describing other EA domains, e.g. applications, data or
infrastructure.

BPMN diagrams describe the flow of a business process as a
step-wise sequence of its underlying activities or tasks. BPMN
diagrams often organize the activities constituting a particular



business process according to different “swimlanes” representing
corresponding organizational actors (e.g. individual employees,
generic roles or even entire business units) responsible for
accomplishing these activities. Aside from ordinary process activities,
which typically represent either simple tasks or more complex sub-
processes, BPMN diagrams can also contain other elements for
defining the process flow including events, gateways and artifacts.
Events represent specific process points where something significant
happens, e.g. process starts, process finishes, message arrives, time
elapses or the right moment comes. Gateways represent specific
process points of forking or merging where different process flows
can start or converge, e.g. parallel flows or alternative flows. Artifacts
normally represent some clarifications of the process flow intended to
improve the general readability of corresponding diagrams. For
instance, artifacts may show what data is produced or consumed by a
process activity, provide an explanatory annotation or textual
comment, or merely group a number of logically related activities
under a common title. Despite being a relatively new modeling
language, BPMN has already gained rather widespread popularity
and is arguably familiar to most practicing architects and business
analysts. Typical examples of BPMN diagrams are shown in Figure
18.3.

Figure 18.3. Examples of BPMN diagrams



Architecture of Integrated Information Systems (ARIS)[392]

Architecture of Integrated Information Systems (ARIS) is an
established holistic approach to enterprise modeling addressing both
the business and IT sides of organizations. ARIS initially emerged in
the 1980s from the academic research of August-Wilhelm Scheer and
was owned by his software company IDS Scheer. However, later in
2009 IDS Scheer was acquired by Software AG and the ownership of
ARIS was transferred accordingly.

ARIS offers a standard set of specialized notations for describing
the relationship between business processes and information
systems. It covers the complementary functional, organizational and
data views of an organization, as well as the control view integrating
the three former views. The functional view focuses primarily on
business processes, activities, their relationship and hierarchy. The
organizational view focuses on organizational actors, roles, units,
locations, their relationship and hierarchy. The data view focuses
predominantly on data entities, attributes and their relationship. And
finally, the control view focuses on the interrelationship between the
functional, organizational and data views. This view combines the
three other views, provides an integrated picture of organizational
business processes and explains their general logical flow. In
particular, it describes what business activities are performed as part
of a business process and in what sequence, which employees or
organizational units accomplish these activities, what information is
produced or consumed by these activities and which information
systems or IT infrastructure support these activities. ARIS is a mature
and rather widely adopted modeling language familiar to many
architects. However, presently it is arguably losing its popularity in the
EA community. Typical examples of ARIS diagrams are shown in
Figure 18.4.



Figure 18.4. Examples of ARIS diagrams

Practical Applicability of Modeling Languages
In spite of the variety of available modeling languages that can be
used to describe EA artifacts, the practical applicability of these
modeling languages in an EA practice is rather limited. The common
problem of all popular modeling notations in the context of an EA
practice is their focus on specific details and overly formal modeling
attitude.

For instance, ArchiMate, though being a relatively high-level
modeling language, is still too detailed for executive-level diagrams
required in Target States and other Visions. Moreover, even though
ArchiMate provides the necessary notations for describing business
goals, capabilities and processes, these notations are too formal and
technical in nature to be comprehensible to most business
stakeholders. Senior business stakeholders of EA artifacts usually
find ArchiMate diagrams excessively complex and do not understand
them[393]. As a result, ArchiMate in most cases cannot be used in any
business-focused EA artifacts[394]. However, ArchiMate may be a
good choice for creating purely technical diagrams required in
Designs and Landscapes, especially Landscape Diagrams[395].
Although ArchiMate is positioned and widely promoted as a



specialized language for enterprise architecture, its real practical
applicability is largely limited only to Landscapes and Designs[396].

UML, as a modeling language created specifically for software
engineering, is naturally very detailed, technical and formal. These
qualities make UML virtually incomprehensible to most business
stakeholders and totally inapplicable to any business-focused EA
artifacts. Furthermore, because of its focus on minute details of
various software components, UML can hardly be used even for
Landscapes, which require a higher level of abstraction. However,
UML is widely used in practice for creating low-level diagrams
describing the internal details of specific IT projects required in
Designs, especially in Solution Designs.

BPMN, as a modeling language created specifically for describing
business processes, is naturally focused on the low-level details of
separate business processes. This narrow, in-depth focus on specific
business processes with their internal activities, events and gateways
makes BPMN essentially inapplicable to Visions and Landscapes,
where much higher abstraction levels are required. Visions usually
provide very conceptual descriptions that more often focus on
business capabilities and seldom mention concrete business
processes, while Landscapes, even if they refer to specific business
processes, still rarely mention their internal details. However, BPMN
may be used in Outlines and Designs to explain the impact of new IT
solutions on the existing business processes and describe exactly
how the flow of specific operating procedures will be modified as a
result of particular IT initiatives. Since most business stakeholders
barely understand sophisticated modeling notations, simplified and
cut-down versions of BPMN are often used in Outlines.

ARIS, as a relatively high-level and comprehensive enterprise
modeling language, might be useful for creating technical diagrams
required in Designs and Landscapes. However, similarly to ArchiMate
diagrams, ARIS diagrams are too formal, detailed and technical for
most business stakeholders. Due to these qualities, ARIS diagrams
can hardly be used in Visions and Outlines.

Hence, the practical applicability of the available modeling
languages in an EA practice is limited only to specific types of EA
artifacts. On the one hand, popular modeling languages can be used



for Designs, Landscapes and Outlines. On the other hand, Visions
require more high-level, intuitive and conceptual visualizations not
offered by any modeling languages, while Considerations and
Standards are expressed largely in textual formats and often do not
require any full-fledged diagrams. The typical applicability of popular
modeling languages to different types of EA artifacts is shown in
Figure 18.5.

Figure 18.5. Applicability of popular modeling languages to
different types of EA artifacts

The Role of Modeling Languages in Enterprise Architecture
Practice



Specific modeling languages play only a secondary role in an EA
practice. Even though the importance of various modeling languages
is often emphasized by their authors, trainers and tool vendors, their
real value for an EA practice should not be exaggerated. The success
or failure of an EA practice cannot be attributed to the usage or non-
usage of any particular modeling languages for several different
reasons.

First, perfectly correct modeling is not necessary for an EA
practice. As noted earlier, creating accurate descriptions of
organizations is not the goal of an EA practice. Most diagrams and
models in the context of an EA practice are intended merely to
facilitate communication and document the achieved agreements
between different stakeholders, rather than to provide strict drawings
of information systems. From this perspective, the usefulness of any
EA models is wholly determined by their ability to support
communication and decision-making, not by their adherence to
specific modeling notations, and less formal modeling approaches
allow some interpretive flexibility and ambiguity which is often
conducive to reaching agreements[397].

Second, the most critical stakeholders of EA artifacts are business
executives responsible for making strategic IT-related decisions.
These business stakeholders prefer simple and intuitive diagrams,
but generally do not understand any formal modeling languages of
technical origin. Consequently, popular modeling languages
essentially cannot be used for creating critical business-focused EA
artifacts, most notably for Visions and Outlines, probably except for
using simplified versions of BPMN for describing business
processes[398]. Despite the existence of multiple modeling languages
and even specialized EA-oriented modeling languages, these
languages do not provide any standardized notations suitable for
creating Outlines and Visions and, therefore, do not address the
essential needs of an EA practice. Fortunately, Business Capability
Models, Roadmaps and Value Chains are usually expressed in
common, widely known and informally standardized formats shown in
Figure 11.1 to Figure 11.5 and Figure 11.8 respectively.

Third, drawing stakeholder-friendly and especially business-
friendly diagrams is more art than engineering or science. The



selection of appropriate presentation formats, modeling approaches
and notations for EA artifacts is a direct responsibility of architects,
which requires significant practical experience, creativity and taste.
As a non-trivial problem, the selection of convenient formats for EA
artifacts cannot be resolved automatically or reduced merely to
choosing specific modeling languages for drawing diagrams and
models. Creating useful EA artifacts is a much more complicated task
than simply following certain modeling notations.

Fourth, full versions of modeling languages are rarely, if ever,
used in practice. Even if used for drawing EA diagrams, different
modeling languages are typically simplified and reduced to their most
essential elements since their full versions are usually found
excessively complex. Sophisticated details of most modeling
languages are simply unnecessary and redundant for typical practical
purposes. There is no pragmatic value in studying and following a
specific modeling notation in every minute detail. Using complete
versions of most modeling languages in their full complexity is usually
an impractical approach to modeling.

Lastly, the obsessive desire to use modeling languages “properly”
and create perfectly correct diagrams can even be harmful to an EA
practice. Focusing on the details of specific modeling languages can
only distract the attention of architects from solving real problems and
further complicate an EA practice. Moreover, the excessive focus on
formal modeling substitutes the genuine goal of an EA practice (i.e.
facilitating communication between stakeholders) with the false
objective of creating accurate models. While the proper use of
modeling languages alone cannot guarantee the success of an EA
practice, the obsession with correct modeling can easily guarantee its
failure.

For these reasons, many organizations with established EA
practices either do not use any branded modeling languages at
all[399], or use them loosely and inconsistently. Most EA artifacts in
successful EA practices usually use intuitively understandable ad hoc
notations, rather than formal modeling languages with strictly defined
rules[400]. The selection of the most appropriate modeling notations
and representation formats for particular EA artifacts is often left to
the discretion of individual architects. Generally, the use of specific



modeling languages should not be considered as a critical aspect of
an EA practice.



Software Tools for Enterprise Architecture
EA artifacts, as distinctive elements of an EA practice, represent
ordinary physical documents capturing valuable information. They
need to be created, often collaboratively, stored in a durable form,
shared among relevant stakeholders and managed along their
lifecycles. Unsurprisingly, an EA practice implies using various
software tools for working with EA artifacts. Although these tools can
be rather diverse, most typical software tools leveraged in EA
practices can be grouped into three broad categories: standard
general-purpose MS Office applications, specialized software tools
for enterprise architecture and configuration management databases
(CMDBs).
Standard Applications of the Microsoft Office Suite
The major category of software tools used in EA practices is the kit of
traditional applications from the Microsoft Office suite (due to its
overwhelming popularity, this and further discussions revolve
specifically around the MS Office suite, though they may be equally
applicable to all other commercial and open-source software tools
providing equivalent functionality and using compatible file formats
(e.g. LibreOffice, FreeOffice and iWork), as well as analogous cloud-
based solutions (e.g. Google Docs, Google Sheets and Google
Slides)). From the perspective of an EA practice, the most essential
applications from the MS Office suite are PowerPoint, Visio, Excel
and Word. PowerPoint is intended for creating simple diagrams and
presentations, Visio allows creating large and sophisticated graphical
drawings, Excel supports tabular spreadsheets, while Word is a
powerful text editor. The capabilities of these applications are widely
known and do not require a separate discussion.

Despite that the applications from the MS Office suite represent
general-purpose tools that were not designed specifically for
enterprise architecture, they have several important advantages in
the context of an EA practice. First, these applications are simple,
intuitive, familiar to the vast majority of computer users and require no
special training. Second, these applications are ubiquitous, easily
accessible and readily available in most office environments. Third,
these applications are very flexible, unobtrusive and can be adapted



for a wide variety of tasks and purposes. And lastly, the MS Office
applications and respective file formats are widely regarded as
standard and well-integrated with other software, e.g. web browsers,
corporate portals and PDF tools.
Specialized Software Tools for Enterprise Architecture
An EA practice implies controlling and manipulating numerous
objects and entities important for information systems planning.
These objects may include business capabilities, processes,
initiatives, systems, databases, data entities, servers, technologies
and many other elements relevant from the perspective of business
and IT alignment. Moreover, the relationships between these objects
can often be even more important than the objects themselves.
Managing an extensive network of diverse and interrelated objects
can be a difficult task, especially in large organizations routinely
running hundreds or even thousands of information systems
supporting a commensurable number of business processes and
capabilities. Unsurprisingly, multiple specialized software tools for
enterprise architecture have been developed by different global and
local vendors to ease this task. These tools can help architects keep
track, store and manage the information on numerous objects
relevant to an EA practice. Most of these tools represent full-fledged
commercial enterprise solutions with expensive licenses and rather
complicated setup and configuration processes, while some of them
are lightweight, open-source and free but, due to their simplicity,
suitable mostly for teaching purposes, e.g. Archi[401].

The most popular and widely known professional software tools
for enterprise architecture currently available in the market include
Abacus (Avolution), Alfabet (Software AG), Enterprise Architect
(Sparx Systems), Enterprise Studio (BiZZdesign), HOPEX (MEGA
International), iServer (Orbus), System Architect (UNICOM Systems,
former IBM Rational System Architect), Troux (Planview) and some
other tools[402]. Most of these tools offer a number of pretty similar
capabilities to facilitate the management of EA artifacts and other
aspects of an EA practice. Although these EA tools may differ
significantly in many vendor-specific details of their implementation,
they all focus predominantly on the storage, visualization and
analysis of pertinent architectural information[403].



First, software tools for enterprise architecture typically provide
specialized architectural repositories for storing, organizing and
accessing architectural information in a convenient way. These
repositories can store all the architecturally significant elements
related to different EA domains (e.g. business, applications, data and
infrastructure, see Figure 2.2) as well as all the relationships between
these elements. For instance, an architectural repository can capture
the fact that the business process A is enabled by the application B,
which is based on the technology C, interacts with the applications D
and E, stores the data entity F in the database G and runs on the
server H. Ideally, an EA repository should store the entire
comprehensive network, or graph, of all architecturally significant
elements constituting the corporate IT landscape and the business
capabilities it supports. Architectural repositories are usually
organized according to certain meta-models defining the key classes
of objects that can be stored, their essential properties and the
possible types of relationships between different objects. Technically,
EA tools are often based on the client-server model, where client
applications running on the personal computers of architects access
the central repository server storing all the architectural information in
an underlying relational database. Via using client applications
provided by the EA tools, architects can search, navigate, retrieve,
modify and update the information stored in their organizational EA
repositories. Currently, many tool vendors offer both on-premise and
cloud-based repository deployment options.

Second, specialized software tools for enterprise architecture
typically offer powerful modeling and visualization capabilities. On the
one hand, EA tools provide convenient modeling environments where
architects can create various architectural diagrams using common
modeling notations and languages (e.g. ArchiMate, UML or ARIS)
referring to the existing objects stored in their repositories. For
instance, with an EA tool, an architect can create a UML diagram
explaining exactly how the applications A, B and C described in the
repository interact with each other. On the other hand, EA tools
provide the functionality for visualizing the relationships between
different elements from the repository. Most EA tools can
automatically generate structured architectural diagrams or even



entire documents in different formats (e.g. HTML or MS Word)
representing narrow “slices” of the repository and covering particular
areas of the organizational IT landscape. For example, an EA tool
can generate a complex diagram depicting all layers of the IT
landscape related to a specific business capability or a relationship
matrix explaining the mapping between the existing applications and
data entities. Moreover, many EA tools can also automatically publish
required architectural information on the designated web pages for its
easier distribution among stakeholders.

Lastly, specialized software tools for enterprise architecture
typically provide strong analytical capabilities. Specifically, EA tools
enable an effective multi-purpose analysis of the architectural
information available in the repository. One of the most important
analytical capabilities offered by EA tools is arguably the impact
analysis. For instance, architects leveraging the analytical
functionality of an EA tool can easily determine which specific
business processes and elements of the IT landscape can be
affected if the application A is improved or decommissioned. Similarly,
if the installed server operating system needs to be upgraded to the
next version, architects empowered by an EA tool can quickly identify
exactly which servers the corresponding operating system is running
on, which applications may need to be stopped to upgrade the
operating system and finally which business processes may be
disrupted as a result of this operation.

Aside from the essential capabilities related to storage,
visualization and analysis of architectural information, specialized
most software tools for enterprise architecture also provide plenty of
additional functional and non-functional features. For instance, most
EA tools offer some querying and reporting functions that allow
extracting the necessary information from the architectural repository
and presenting it in various textual, graphical and even executable
forms, e.g. BPEL. Many tools support the import and export of
information to and from the repository in XML and other open or
proprietary formats. Most EA tools also provide some mechanisms to
enable their productive usage in multi-user collaborative
environments including access control, versioning, auditing, locking
for concurrent modifications, check-out, check-in and change



reconciliation functions. Some tools provide rather advanced
capabilities for workflow and change management. These features
may include the support of customizable flows, discussion threads,
triggered alerts, change notifications, review and approval
mechanisms. Additionally, EA tools normally provide a set of routine
administrative functions including the control of user roles,
permissions and authorization. Many EA tools are flexible, easily
configurable and allow fine-tuning their functionality (e.g. the meta-
model of a repository) to the specific needs of an organization.
Configuration Management Databases (CMDBs)
Another broad class of software tools relevant from the perspective of
enterprise architecture is configuration management databases
(CMDBs)[404]. CMDBs are specialized software tools intended to
enable smooth, uninterrupted and incident-free work of the
organizational IT infrastructure. They are typically used by IT
operations and support teams to track and control the configuration of
deployed IT systems and hardware. Similarly to specialized EA tools,
CMDBs also provide organization-wide or federated configuration
repositories for storing the information on the available IT assets
(typically called configuration items (CIs) in the commonly accepted
CMDB terminology) and their interdependence. Moreover, usually
they also offer some visualization and impact analysis capabilities.

However, in spite of their apparent conceptual similarity, CMDBs
and EA-specific tools are still intended for different purposes and
have a number of important ensuing distinctions[405]. While EA tools
purport to facilitate information systems planning and improve
business and IT alignment, CMDBs are intended to facilitate IT
support and enhance the quality of IT services. Unlike EA tools,
which offer a rather high-level picture of the IT landscape focusing
only on its architecturally significant elements, CMDBs provide a very
detailed view concentrating on specific technical components,
devices and other “nuts and bolts” of the landscape. Although both
EA tools and CMDBs are capable of storing the properties of IT
assets as well as their interrelationships, EA tools are arguably still
more focused on presenting the relationships between different
assets in a convenient graphical form and, therefore, are conceptually
closer to Landscape Diagrams, while CMDBs more focus on



accurately capturing the properties and attributes of specific assets
and, thus, are conceptually closer to Inventories. Furthermore, EA
tools capture the information on very diverse elements from the entire
spectrum of typical EA domains (see Figure 2.2) including information
systems, business processes and data structures, but CMDBs are
largely limited only to applications and infrastructure. Also, CMDBs
are limited to capturing the information on concrete physical
instances of applications, equipment and hardware with little or no
capacity for dealing with logical abstractions, e.g. data entities,
patterns and technologies. The exclusive owners and users of
specialized EA tools are architects, whereas CMDBs are usually
owned and maintained primarily by IT operations and support teams.

In spite of their primary focus on the operational side of IT, very
detailed and purely technical view of the IT landscape, limited
visualization, presentation and modeling capabilities, CMDBs can still
be regarded as important and valuable tools for an EA practice.
Analogously to Landscapes and architectural repositories of EA tools,
CMDBs provide a shared knowledge base and common storage of
the available IT assets, their properties and relationships. Moreover,
from the perspective of capturing knowledge, CMDBs even have
several significant advantages over specialized tool-based EA
repositories.

The first notable advantage of CMDBs is their rather powerful
automated discovery, or auto-discovery, capabilities. Many CMDBs
can scan the IT environment, automatically identify existing hardware
and software assets and collect their essential properties, e.g.
network structure, server hardware, system software, running
applications, network communication and traffic patterns, etc. This
auto-discovery capability helps initially populate and then
automatically update configuration repositories according to the
ongoing changes in the IT landscape, or at least notify architects
when these changes are detected to trigger manual update or change
verification processes. Although some EA tools also offer limited
auto-discovery capabilities, tool-based EA repositories typically have
to be populated and updated manually by architects, which requires
considerable efforts and often results in potentially outdated



information that needs to be double-checked with the actual owners
of corresponding IT assets.

The second advantage of CMDBs over EA-specific repositories is
their native integration with regular change management, release and
deployment management, asset management and other standard IT
service management processes[406]. Since CMDBs are owned by IT
operations and support teams responsible for accomplishing all IT-
related change procedures in a disciplined manner, all the ongoing
modifications of the IT landscape are routinely synchronized with
CMDBs when they happen, even if they cannot be auto-discovered.

The third advantage of CMDBs is that they can provide a single
source of truth on the current structure of the IT landscape to
architects, IT operations and support teams. While tool-based EA
repositories, in most cases, can be used only by architects and
essentially create additional architecture-specific knowledge
repositories, CMDBs can be used by both architects and IT
operations staff as a common knowledge database. The use of a
CMDB as a shared repository helps reduce redundancy,
inconsistency and duplication of information, avoid extra license fees
for EA-specific tools, facilitate collaboration and overall simplicity. In
this case, a CMDB may be updated solely by IT operations and
support teams as they deploy new changes in production, while
architects may act only as information consumers and use the CMDB
in a “read-only” mode.

The use of a CMDB as a central repository of current-state
architectural information also solves another common problem. As
noted earlier, minor changes in the IT landscape are often
implemented without any architectural involvement. These changes,
though gradually modify the structure of the IT landscape, are
virtually invisible for architects and, therefore, cannot be properly
synchronized with EA-specific repositories. However, these changes
are still tracked by IT operations and support teams responsible for
their deployment and normally get synchronized with CMDBs,
manually or automatically. As a result of these properties and
features, CMDBs are likely to contain more accurate and up-to-date
information than specialized EA repositories, though this information
may need to be extracted and mentally “digested” to the appropriate



level of abstraction by architects to be useful for the purposes of
architectural planning. In other words, the information from CMDBs
tends to be in a less convenient format for architectural purposes, but
more accurate and up-to-date. The comparison between specialized
software tools for enterprise architecture and CMDBs provided above
is summarized in Table 18.1[407].

  
Tools Specialized EA tools CMDBs
Area Enterprise architecture IT service management
Goal Business and IT alignment Quality of IT services
Owners Architects IT operations and support teams
Coverage Both physical and logical

elements from all EA domains
Only concrete physical instances
mostly from the applications and
infrastructure domains

Information Rather high-level architectural
information updated periodically
by architects, usually manually

Very detailed technical
information updated by IT
operations staff almost in real
time, often semi-automatically

Focus Relationships between different
IT assets (more resemble
Landscape Diagrams, see
Figure 12.1 and Figure 12.2)

Properties of specific IT assets
(more resemble Inventories, see
Figure 12.3)

Features Modeling, visualization and
analytical capabilities, e.g.
impact analysis

Auto-discovery capabilities and
integration with IT service
management processes

Advantages Store all the necessary
information, provide an
appropriate level of abstraction,
offer powerful support to
architectural planning

Provide reliable, accurate and
up-to-date information, offer a
single source of truth for
architects, IT operations and
support teams

Table 18.1. Specialized software tools for enterprise architecture
and CMDBs

Due to the relative advantages of CMDBs, some organizations
prefer to consider CMDBs as the primary sources of information for
architects on the current structure of their IT landscapes
complementing, or even instead of, specialized tool-based EA
repositories.



Practical Applicability of Software Tools
Despite the existence of multiple software tools developed specifically
for EA-related purposes, none of them is capable of addressing the
full spectrum of needs that arise in an EA practice. Although
specialized EA tools offer powerful capabilities for managing
architectural information and creating EA artifacts, these tools alone
are typically insufficient for practicing enterprise architecture. For a
number of reasons, successful EA practices, even if leverage some
capabilities of EA-specific tools, are still based more on the popular
standard applications of the MS Office suite, most importantly on
Word, Visio, PowerPoint and Excel.

On the one hand, most EA artifacts are decisions EA artifacts
developed collaboratively by all their stakeholders (see Table 2.1 and
Figure 2.7). These artifacts need to be easily accessible,
distributable, discussable and sometimes also editable by all the
stakeholders involved in their development and subsequent usage.
However, most EA tools are intended specifically for architects and
largely unsuitable for broad use among diverse stakeholder groups.
They are naturally viewed as too technical, complicated and
inconvenient by business stakeholders and may require considerable
learning even for most IT stakeholders, e.g. IT leaders, project
managers and software developers. Moreover, EA tools typically
require installation, configuration and may be priced on a per-user
basis according to their license agreements. These qualities make
specialized EA tools practically inaccessible and unusable for all non-
architects. Consequently, these tools can be regarded only as internal
instruments used by the narrow group of architects for managing
architectural information inside the architecture function, but not as an
appropriate mechanism for communicating with the “outer”
organizational world. Even if EA tools are often used by architects as
modeling environments for creating architectural diagrams, these
diagrams are then usually “wrapped” in common file formats (e.g. MS
Word or PowerPoint) and distributed among stakeholders in these
formats. In other words, resulting EA artifacts in most cases are
ordinary MS Office files, even when some of their constituting
diagrams are generated via sophisticated EA tools.



On the other hand, many EA artifacts can hardly benefit from the
capabilities provided by specialized EA tools. For instance, Principles,
Policies and other Considerations are virtually unrelated to the
technical information stored in architectural repositories and can be
easier created as plain MS Word documents. Likewise, most
conceptual graphical diagrams intended for the executive-level
audience, which rarely require references to specific IT assets, can
be easier created in MS Visio or PowerPoint without using any
advanced EA-specific tools. For example, there is arguably little or no
value in creating Business Capability Models and Options
Assessments in specialized EA tools when these artifacts can be
more easily produced in MS Visio and PowerPoint respectively. For
this reason, Visions and Outlines, with some exceptions, are usually
created using standard MS Office applications. At the same time,
Designs generally require more detailed specifications than the ones
typically stored in tool-based EA repositories. For this reason, they
are also usually created as regular MS Word documents with pretty
detailed textual descriptions and diagrams, though some of these
diagrams may be backed by EA tools and produced with their
assistance. Consequently, many or even most types of EA artifacts
simply cannot leverage the power of specialized EA tools in any real
sense and can be more easily created in familiar and ubiquitous MS
Office applications.

The core value proposition of specialized software tools for
enterprise architecture is arguably an architectural repository which
helps architects capture the structure of the IT landscape including
the properties of different IT assets and relationships between them.
Essentially, the unique capability offered exclusively by EA tools is the
ability to store, analyze and manage the information on the existing IT
landscape in a convenient manner. For this reason, the true power of
these tools naturally lies in dealing with facts EA artifacts (i.e. most
Landscapes and some Standards), which focus on the current state,
provide reference materials for planning and in most cases are
owned solely by architects (see Table 2.1). A tool-based EA
repository can effectively substitute many Landscapes and Standards
as standalone physical documents and enable the synergy between
them. For example, an architectural repository can store the list of all



IT assets with their properties (i.e. Inventories, see Figure 12.3),
relationships between these assets (i.e. Landscape Diagrams, see
Figure 12.1 and Figure 12.2), the list of all technologies used in an
organization (i.e. Technology Reference Models, see Figure 10.1)
and the structures of key data entities (i.e. Logical Data Models, see
Figure 10.5). Moreover, a repository can also capture the
interrelationships between the information from different types of EA
artifacts, e.g. the relationship between systems, technologies and
data types.

This ability to capture, store and share the architectural
information between architects makes specialized EA tools ideal for
fulfilling the general role of Landscapes as a common knowledge
base of reference materials on the IT landscape. By providing a
comprehensive information repository bundled with the impact
analysis functionality, EA-specific tools can also boost the analytical
and planning capabilities of architects. In particular, EA tools help
architects accomplish typical activities closely associated with using
Landscapes, i.e. identify inefficiencies, redundancies and bottlenecks
in the current IT landscape, plan the architectures of new IT initiatives
as well as the further evolution of the landscape in general. However,
the capabilities of CMDBs also highly correlate with the role of
Landscapes and, because of their relative advantages (see Table
18.1), these tools can offer a viable alternative to specialized EA tools
in this area. Moreover, both Landscapes and Standards can be
created and maintained “manually” with standard MS Office
applications as well. For instance, Landscape Diagrams and
Enterprise System Portfolios are often created as simple drawings in
MS Visio, while Inventories are often maintained as ordinary
spreadsheets in MS Excel. Similarly, Guidelines, Patterns, IT
Principles and even Logical Data Models can easily be described in
MS Word documents.

Generally, all the needs of an EA practice cannot be satisfied with
any single tool, but only with a complementary set of different
instruments including general-purpose MS Office applications,
operational CMDBs and specialized EA tools. Even the software tools
created specifically for the needs of an EA practice do not effectively
address the entire range of all EA-related requirements. These tools



can only complement, but not completely substitute standard MS
Office applications. Moreover, each tool that can be used to support
an EA practice is typically applicable to, or closely associated with,
only specific types of EA artifacts and irrelevant to others. At the
same time, many EA artifacts, and especially Landscapes, can be
supported by multiple different tools. The typical applicability of
popular software tools to different types of EA artifacts is shown in
Figure 18.6.

Figure 18.6. Applicability of popular software tools to different
types of EA artifacts

Since most EA artifacts are materialized as ordinary files of
standard MS Office formats (e.g. Word, PowerPoint or Visio), they



need to be stored in convenient locations enabling easy access,
quick distribution and effective collaboration. For this purpose,
organizations can leverage any appropriate collaboration software
including popular enterprise portals (e.g. MS SharePoint), wiki-based
platforms (e.g. Atlassian Confluence), issue tracking systems (e.g.
Atlassian Jira), simple could-based file storage (e.g. Google Drive)
and even protected folders on shared network drives. Tool-based EA
repositories can also be used for storing regular files representing EA
artifacts.

Logically, stored EA artifacts can be structured in multiple different
ways into the hierarchy of nested folders. For instance, many EA
artifacts can be organized according to respective business
capabilities defined in Business Capability Models. Furthermore,
Outlines and Designs are usually separated into current and
completed IT initiatives, while other types of EA artifacts can be
loosely organized according to their EA domains, e.g. applications,
data and infrastructure.
The Role of Software Tools in Enterprise Architecture Practice
Generally, software tools play only a supporting role in an EA
practice. Even though using some software tools for creating and
storing EA artifacts is necessary, the choice of concrete tools for this
purpose is less important. In other words, software tools in the
context of an EA practice essentially represent a factor of “hygiene”,
i.e. they must be present, but they are not decisive and hardly
determine the overall quality of an EA practice. Similarly to modeling
languages, the success or failure of an EA practice cannot be
attributed to the usage or non-usage of any specific software tools for
at least two different reasons[408].

First, the general meaning of enterprise architecture is to provide
an effective means of communication for all relevant actors involved
in strategic decision-making and implementation of IT systems (see
Figure 2.1). The typical communication problems existing between
these actors can be solved only through finding proper
communication approaches, mutually understandable common
language, convenient discussion points and appropriate presentation
formats for corresponding EA artifacts. These challenges are simply
unrelated to any software tools and can hardly be addressed by



means of better tool support. In other words, software tools cannot
help architects establish effective communication with pertinent
stakeholders and make balanced planning decisions.

Second, a successful EA practice always represents a complex
set of interrelated processes, actors and documents (see Figure 6.1).
Establishing an EA practice requires a deliberate organizational effort
and commitment to involve all relevant stakeholders, institutionalize
decision-making processes and develop appropriate sets of EA
artifacts to underpin these processes. None of these challenges can
be addressed and even facilitated by any software tools. These
challenges represent a multifaceted mix of various organizational,
political and even psychological issues that can be addressed only by
people constituting an organization. Put it simply, software tools
cannot organize an EA practice for people.

Specialized software tools for enterprise architecture, though may
be beneficial and facilitate an EA practice, are still not critically
necessary to practice enterprise architecture since all the six general
types of EA artifacts can be developed and used with reasonable
effectiveness even via standard MS Office applications (see Figure
18.6). Around two-thirds of organizations use some specialized EA
tools, while the remaining one-third of organizations still rely only on
general-purpose, non-EA-specific tools for managing architectural
information and creating EA artifacts[409]. For this reason, despite the
claims of commercially motivated tool vendors, the role of specialized
EA tools for an EA practice should not be overemphasized.

Even from the perspective of EA artifacts, specialized EA tools
essentially address only the “technical” part of an EA practice. They
can certainly help organize and manage the architectural information
contained in facts EA artifacts (i.e. most Landscapes and some
Standards), which are typically valued as comprehensive reference
materials on the current state of the IT landscape and intended to
provide accurate baseline information to architects. However, the
value of decisions EA artifacts is realized largely in the process of
their collaborative development (see Figure 2.7). These artifacts are
intended more to enable communication and decision-making, than to
store some information for future reference. For these artifacts, timely
involvement of the right stakeholders is far more critical than



accuracy and comprehensiveness, but this involvement cannot be
ensured by any software tools. Consequently, the value of specialized
EA tools for decisions EA artifacts is largely limited to providing
modeling environments and supporting technical information
understandable mostly to architects. Put it simply, the capabilities of
EA-specific tools highly correlate with the purpose of facts EA
artifacts, but do not correlate with the purpose of decisions EA
artifacts[410].

For these reasons, specialized software tools for enterprise
architecture arguably should not be introduced at the outset of an EA
practice, but only at its later stages when the need for these tools is
widely understood and the corresponding requirements and
expectations are clear[411]. For example, organizations can initially
start their EA practices by using simple MS Visio drawings for
Landscape Diagrams and MS Excel spreadsheets for Inventories, but
then migrate their contents into a tool-based EA repository if at some
moment maintaining the consistency of these files is found too
burdensome and a clear “business case” for introducing an EA tool
can be presented. If an organization already has a fully populated
CMDB in place, which is actively used by IT operations staff and
integrated with established IT service management processes, then
installing an additional EA-specific tool may not be worthwhile due to
its minimal potential added value. In this case, an organization may
consider leveraging its existing CMDB as the primary source of
architectural information on the current IT landscape instead of
establishing a separate EA-specific repository from scratch[412].

Generally, specialized software tools for enterprise architecture
should be introduced only when specific reasons justifying their
introduction can be articulated. If an EA practice does not work as
expected, software tools are the last candidates to blame. EA tools
also should not “wag the dog” by dictating how an EA practice should
be organized, what EA artifacts should be used and how exactly they
should be created. Specialized EA tools are seemingly more
important for large companies with extensive IT landscapes. The
choice of software tools for an EA practice can also be influenced by
the desired level of agility, as discussed later in this chapter.



Measurements in Enterprise Architecture Practice
EA practices often implement a system of aggregate measurements
and numerical indicators helping monitor and control the flow of IT-
related planning decisions and their outcomes over time[413]. A
comprehensive quantitative assessment of certain trends in an EA
practice allows detecting anomalies and optimizing the entire
mechanism of information systems planning. These measurements
often address three complementary EA-related aspects: the quality of
IT investments, the magnitude of technical deviations and the
complexity of the IT landscape.
Measurements of the Quality of IT Investments
The first aspect of an EA practice that often becomes a subject of
evaluation and control is the overall quality of undertaken IT
investments. The corresponding measurements aim to quantify IT
investments based on their perceived importance or desirability and
reduce these numbers into a limited set of aggregate indicators
informing decision-makers regarding the current situation with the
quality of investments and its progression in time. These
measurements and indicators are business-related and relevant to
executive-level stakeholders. For instance, they are of utmost interest
to senior business leaders responsible for allocating budget,
prioritizing investments and making respective funding decisions.

Measurements of the quality of IT investments usually intend to
estimate the total percentage or ratio of investments deemed
strategic, important or desirable from an organizational perspective.
Typical measurements related to this category include, but are not
limited to, different variations of the following indicators:

Strategic focus – the percentage of IT investments uplifting
the capabilities heatmapped in Business Capability Models.
IT investments improving the required business capabilities
are considered strategic, while all other investments are
considered non-strategic, i.e. a higher percentage indicates
better strategic focus of IT investments
Strategic contribution – the percentage of IT investments
contributing to the achievement of long-term Target States.
IT investments building the desired IT platform are



regarded as strategic, while all other investments are
regarded as non-strategic, i.e. a higher percentage
indicates better strategic contribution of IT investments
Roadmaps alignment – the ratio of planned IT investments
from Roadmaps fulfilling foreseen business needs or
transforming the business to unplanned IT investments
addressing spontaneous urgent needs (see Figure 7.3).
Planned IT investments are considered strategic and
transformative, while unplanned investments are viewed as
less important, i.e. higher ratios indicate better ability to
execute on plans and strategies
Assets development – the percentage of IT investments in
the strategic information systems and IT assets indicated in
Enterprise System Portfolios and Inventories. IT
investments developing strategic systems and assets are
deemed constructive, while all other investments are
considered unconstructive, i.e. a higher percentage
indicates better developmental focus of IT investments
Platform utilization – the ratio of investments in improving
existing IT assets to investments in creating new assets. IT
investments in existing assets leverage available IT
capabilities, while investments in new assets do not
leverage them, i.e. higher ratios indicate better utilization
and reuse of the existing IT platform
Investments breakdown – a more detailed classification of
all IT investments according to their origin and motivation,
e.g. into fundamental, strategic, local, urgent and
architectural (see Table 7.1). Some types of IT investments
(e.g. fundamental and strategic) are deemed more
desirable, while other types of investments (e.g. urgent and
architectural) are viewed as undesirable, i.e. a higher focus
on desirable types indicates better overall quality of IT
investments
Any other organization-specific classifications of IT
investments considered informative and useful for
assessing the general quality, focus and meaning of these
investments[414]



One of the more advanced measurements of the quality of IT
investments that enjoyed rather broad industry adoption is the
mapping of investments to Business Capability Models, or more
rarely to Value Chains. This approach implies periodical mappings of
all IT investments undertaken over a certain period of time, often
during the last budgeting cycle, financial or calendar year, to these
graphical EA artifacts in order to display a detailed breakdown of
investments by business areas, i.e. what volume of investments went
to different areas of the business. A sample mapping of the
undertaken IT investments to Business Capability Models is shown in
Figure 18.7.

Figure 18.7. Mapping of IT investments to Business Capability
Models



Measuring the quality of IT investments allows tracing the
alignment between the stated corporate objectives and performed
actions. For example, the corresponding indicators may help
business executives understand whether, or to what extent, their
company invests in strategic business capabilities, approaches
desired Target States or follows agreed Roadmaps. Mappings of IT
investments to different business areas similar to the one shown in
Figure 18.7 provide a more detailed understanding of where the IT
budget is spent. They help visualize and evaluate the actual match
between the incurred IT expenses and the declared business
priorities. Eventually, all these measurements assist organizations in
increasing the volume of desirable IT investments, reducing the
volume of undesirable ones and improving their overall efficacy.

Technically, various measures of the quality of IT investments can
be collected and recorded, for instance, during the approval of
Outlines and respective business cases for proposed IT initiatives by
investment committees (see Figure 17.6) or at some other convenient
moments as part of the portfolio management and budgeting
processes (see Figure 7.4). At this stage, all Outlines can be
analyzed for their alignment with Roadmaps, strategic impact,
developmental potential and other similar indicators. All the
accumulated statistics are then aggregated to produce periodical
reports on the quality of IT investments.
Measurements of the Magnitude of Technical Deviations
The second aspect of an EA practice that often becomes a subject of
evaluation and control is the overall magnitude of technical deviations
of delivered IT projects from the recommended implementation
approaches. The corresponding measurements aim to quantify IT
projects based on their conformance to the standard implementation
practices adopted in an organization and reduce these numbers into
a limited set of aggregate indicators informing decision-makers
regarding the current situation with technical deviations and its
progression over time. These measurements and indicators are
mostly IT-related and largely irrelevant to the business audience. For
instance, they are interesting primarily to architects, various IT
leaders and subject-matter experts involved in identifying technical
best practices, standard-setting and technology selection processes.



Measurements of the magnitude of technical deviations usually
intend to estimate the total percentage or ratio of IT projects
exceptional from a technical point of view, i.e. using exotic
technologies, assets or implementation approaches, but given
exemptions by architecture governance committees (see Figure
17.8). Typical measurements related to this category include, but are
not limited to, different variations of the following indicators:

Technological heterogeneity – the percentage of IT projects
based on unusual technologies missing in Technology
Reference Models or tagged there as retiring. Projects
using non-standard technologies are considered deviating,
i.e. a higher percentage indicates a greater degree of
technological heterogeneity
Technical diversity – the percentage of IT projects
inconsistent with the established Guidelines, Patterns and
IT Principles. Projects that do not comply with their
suggestions are viewed as deviating, i.e. a higher
percentage indicates a greater degree of general technical
diversity
Reuse quality – the percentage of IT projects reusing
assets marked as undesirable in Landscapes. Projects
leveraging inappropriate IT assets are deemed deviating,
i.e. a higher percentage indicates a greater degree of
overall “toxicity” of the IT landscape
Risk volume – the percentage of IT projects introducing
significant technical risks. Risky projects are regarded as
deviating, i.e. a higher percentage indicates a higher
volume of accumulated technical risk
Technical adaptivity – the percentage of IT projects that led
to creating new or updating existing Standards. Projects
contributing to the improvement of organization-wide
implementation approaches are considered developmental,
i.e. a higher percentage indicates a faster pace of
organizational learning and greater technical adaptivity
Any other organization-specific features of IT projects
deemed informative and useful for assessing their overall



technical quality as well as the levels of risk and
architecture debt introduced by these projects

Measuring the magnitude of technical deviations allows tracing
the alignment between the recommended project implementation
approaches and their actual implementation. For example, the
corresponding indicators may help architects and IT leaders
understand whether their established implementation standards are
adequate, whether they are adhered to and how often they are
departed from. Eventually, all these measurements assist
organizations in increasing the technical quality of their IT
landscapes, optimizing their technology portfolios and reducing the
divergencies between organization-wide suggestions and practical
project-level work.

Technically, various measures of the magnitude of technical
deviations are most typically collected and logged during the
endorsement of Designs for proposed IT projects by design
committees (see Figure 17.6). At this stage, all Designs are analyzed
for their conformance to Standards, alignment with reuse strategies,
associated technical risks and other similar indicators. All the
accumulated statistics are then aggregated to produce periodical
reports on the magnitude of technical deviations.
Measurements of the Complexity of the IT Landscape
The last EA-related aspect that often becomes a subject of evaluation
and control is the overall complexity of the organizational IT
landscape from the perspective of its structure. The corresponding
measurements aim to quantify the degree of general landscape
“entanglement” and reduce these numbers into a limited set of
aggregate indicators informing decision-makers regarding the current
situation with the structural landscape complexity and its progression
in time. Similarly to the measurements of technical deviations, these
indicators are also mostly IT-related and unlikely to interest business
managers. For instance, they are relevant predominantly to architects
and senior IT leaders interested in reducing maintenance costs and
increasing the agility of IT.

Measurements of the complexity of the IT landscape usually
intend to estimate the total numbers of assets, dependencies and
technologies existing in the landscape, or its scale, topology and



diversity respectively. Typical measurements related to this category
include, but are not limited to, different variations of the following
indicators:

Number of assets – the total number of all IT assets
constituting the corporate IT landscape broken down into
different types or categories, e.g. systems, databases and
servers. Any additional assets complicate the overall
landscape structure, i.e. greater numbers indicate a larger
scale of the IT landscape
Number of connections – the total number of all
relationships, interfaces and interdependencies between
different IT assets, or some more sophisticated variations
of this number. Any additional connections increase the
coupling between assets and tangle the landscape
structure, i.e. greater numbers indicate a more intricate
topology of the IT landscape
Number of technologies – the total number of all
technologies and platforms present in the corporate IT
landscape. Any additional technologies diversify the
landscape, i.e. greater numbers indicate a higher
heterogeneity of the IT landscape
Number of undesirable assets – the total number of all IT
assets deemed problematic and unwanted in the IT
landscape by some or the other reasons, e.g. burdensome,
hard-to-support, misused, based on exotic technologies or
approaches (unlike the technical deviation measurements
discussed earlier, this measurement focuses on existing
systems, rather than new IT projects). Any such assets
complicate the situation, i.e. greater numbers indicate a
higher complexity of the IT landscape
Any other organization-specific numbers characterizing the
IT landscape from the perspective of its structural
complexity, e.g. the number of non-compliant systems or
dependencies on external interfaces and services

Measuring the complexity of the IT landscape allows architects
and IT leaders to trace the achievement of the existing simplification
and purification objectives. On the one hand, various indicators of



landscape volume (e.g. the number of applications) correlate rather
directly with IT maintenance costs. On the other hand, the indicators
of interconnectedness (e.g. the number of interfaces) correlate
positively with the rigidity and brittleness of the IT landscape.
Eventually, all these measurements assist organizations in
constraining the complexity of their IT landscapes and increasing
their agility.

Technically, all measures of the complexity of the IT landscape are
normally extracted from facts EA artifacts documenting the current
landscape structure, i.e. from Landscapes and some Standards. The
simplest complexity indicators can be collected in an elementary way
by means of counting the numbers of assets with specific properties
in Inventories or technologies of different types in Technology
Reference Models. However, more advanced complexity indicators
(e.g. the number of dependencies) cannot be collected easily without
the support of specialized software tools for enterprise architecture
and require maintaining tool-based EA repositories that enable a
formal technical analysis of the landscape structure.
The Use of Measurements in Enterprise Architecture Practice
Conducting an evidence-based analysis of the undertaken IT
investments, implemented IT projects and landscape structure helps
audit and monitor the effectiveness of an EA practice in focusing
investments and restraining complexity. For instance, a low
percentage of strategic and desirable IT investments, a decreasing
trend in this percentage or its recent plummeting may indicate
potential problems and signify that a considerable portion of the
whole IT budget is spent ineffectively. Similarly, a high ratio of
deviating IT projects, an increasing trend in this ratio or its recent
skyrocketing may also indicate potential problems and signify that the
current technology portfolio and implementation approaches can be
inadequate for the actual business needs. Lastly, a steadily growing
complexity of the IT landscape may indicate insufficient consolidation,
reuse and simplification efforts, as well as predict potential problems
with agility and bloated IT expenditures in the future.

Organizations can produce periodical yearly or even quarterly
reports with the quantitative indicators described above to track the
efficacy of an EA practice in achieving its key objectives on a nearly



real-time basis. Naturally, companies strive to increase the proportion
of strategic IT investments by better focusing their investments on
strategically important business areas, decrease the percentage of
deviating IT projects by adapting their technology portfolios and
implementation standards to the genuine business needs and reduce
the complexity of their IT landscapes by better leveraging the
available assets and streamlining the problem areas.

If necessary, organizations can also “invent” and introduce more
sophisticated, organization-specific measurement approaches to
control the work of their EA practices. For example, these
measurements may address the quality of EA artifacts and their
coverage, organizational awareness and penetration of an EA
practice, percentage of the IT budget spent on maintenance, the
overall volume of an accumulated architecture debt or yearly changes
in this volume, as discussed earlier, as well as other relevant
indicators[415].

However, various measurements and indicators should not be
treated superficially. Any attempts to quantify complex phenomena
and reduce them to a small set of numbers inevitably simplify the
reality behind them and may be deceptive. For this reason,
organizations should not consider achieving specific indicator values
as their ultimate goals. Measurements should merely inform, but not
drive decision-making. For example, companies should not make
concrete IT investment or technology selection decisions with the
intention to increase some or the other EA-related indicators.
However, they may use the indicator values to understand why so
many investments that have to be made do not really add much value
or why so many projects have to apply for exemptions, analyze the
underlying reasons for these abnormalities and then implement
appropriate modifications in decision-making processes to improve
their quality. Needless to say, organizations should not establish
measurements for the sake of measurements, but rather introduce
them on an as-necessary basis to address particular worrisome
issues.

Quantitative EA-related measurements and indicators are the
features of advanced EA practices, as discussed later in Chapter 19
(The Lifecycle of Enterprise Architecture Practice). These



measurements are seldom found in organizations with emerging or
immature EA practices. Even though the use of any numerical
indicators cannot be considered essential for an EA practice, such
indicators may be beneficial to mature EA practices with
institutionalized EA-related procedures, repeatable processes and
established organization-specific sets of EA artifacts for further
optimization and fine-tuning.



Other Instruments for Enterprise Architecture
Besides modeling languages, software tools and quantitative
measurements, an EA practice can also benefit from using some
other popular instruments and techniques addressing its various
aspects. These instruments include templates for EA artifacts, “straw-
man” architecture, project checklists and assessment forms, as well
as architecture debt.
Templates for Enterprise Architecture Artifacts
Many EA artifacts have pretty diverse informational contents and
complex representation formats. In order to standardize the contents
and formats of all instances of these artifacts, organizations often
develop and maintain a collection of common reusable templates
defining their high-level structure. These templates are used by
architects as the basis for creating new instances of EA artifacts and
as the reference models for updating and reformatting existing EA
artifacts.

Templates are typically developed for EA artifacts having multiple
different instances in an organization. Ideal candidates for creating
templates are all temporary EA artifacts (see Table 2.2) developed
specifically for particular IT initiatives and projects (i.e. Outlines and
Designs) since these artifacts naturally have numerous instances and
their new instances are continuously developed. However, templates
can also be prepared for some permanent EA artifacts as well. For
example, organizations developing separate Roadmaps and Target
States for different business areas can create common templates for
these artifacts to standardize their formats and contents across all
business areas. At the same time, templates for Business Capability
Models and Enterprise System Portfolios are rarely, if ever, created
as most companies employ only a single instance of each of these
artifacts.

Templates usually define presentation formats, schematic
structures and informational contents of EA artifacts. Essentially,
templates of EA artifacts provide a “single source of truth” regarding
the desirable composition of all instances of these artifacts. Sample
templates of Target States (see Figure 11.7) and Solution Designs
(see Figure 14.1) are shown in Figure 18.8.



Figure 18.8. Templates of EA artifacts (Target States and
Solution Designs)

The use of templates for developing EA artifacts may be highly
beneficial to an EA practice. Specifically, templates help architects
accelerate the development of new EA artifacts, produce
standardized high-quality EA artifacts in a timely manner, provide
consistent “look and feel” and predictable stakeholder experience,
achieve repeatable and institutionalized EA-related processes.
Moreover, templates of EA artifacts are usually improved and
optimized based on the feedback provided by the stakeholders of
these artifacts. Over the time, templates essentially accumulate the
experience-based EA best practices of a particular organization.
Thereby, the use of templates facilitates continuous improvement of
an EA practice and organizational learning in general.
Straw-Man Architecture
As discussed earlier, all new decisions EA artifacts, as well as
updated versions of existing decisions EA artifacts, start their lifecycle
from informal preliminary discussions of architectural decisions and
only then get formalized into tangible documents, approved by their
stakeholders and finally endorsed by architecture governance
committees (see Figure 17.5). In order to facilitate early discussions
of key architectural decisions with their stakeholders, organizations



sometimes use the technique often called “straw-man” architecture,
or “napkin” architecture. Straw-man architecture is an elementary
architectural draft of an EA artifact that can be produced very quickly
and used to discuss principal planning decisions and available
alternatives.

Basically, straw-man architectures can be viewed as brief,
informal and tentative sketches of full-fledged decisions EA artifacts,
or as their hypothetical proof-of-concept versions. Usually straw-man
architectures are represented in simpler and more lightweight formats
than the corresponding “real” EA artifacts. For instance, if a resulting
EA artifact is intended to be an MS Word document, then the
corresponding straw-man architecture can be represented as an MS
PowerPoint presentation. Similarly, if a resulting EA artifact is
intended to be an MS PowerPoint presentation, then the
corresponding straw-man architecture can even be represented as a
set of photographed whiteboard drawings.

Straw-man architectures serve as an intermediate link between
the initial discussions of planning decisions with their stakeholders
and the finalized EA artifacts formally documenting these decisions.
The role of straw-man architectures in the development of decisions
EA artifacts is shown in Figure 18.9.

Figure 18.9. The role of straw-man architectures in the
development of decisions EA artifacts

Straw-man architectures can be a valuable instrument of an EA
practice. They are easy to modify, flexible and conducive to
collaborative decision-making. The use of straw-man architectures for
decisions EA artifacts helps involve relevant stakeholders at the early
stages of their development, collect timely feedback, exclude



unfeasible alternatives as soon as possible and avoid spending time
on elaborating inappropriate planning options.
Project Checklists and Assessment Forms
As discussed earlier, architecture governance procedures are
implemented as official decision-making meetings where various EA-
related decisions and respective EA artifacts are scrutinized,
endorsed or rejected (see Figure 17.6). The bulk of architecture
governance in organizations is represented by project governance,
when proposed Designs of new IT systems are analyzed by
architects and subject-matter experts for their adequacy and
compliance with the established Standards, Considerations and other
higher-level EA artifacts. In other words, most architecture
governance procedures typically revolve around specific IT projects.
Designs are generally created and amended more frequently than all
other types of EA artifacts. In large companies, new IT projects can
be initiated virtually every week and these projects can vary greatly in
their size and complexity. In order to streamline project governance
and reduce the amount of unnecessary inspection and decision-
making activities, organizations often employ special project
checklists and assessment forms that facilitate the corresponding
procedures. These checklists and forms can be conditionally
separated into two distinct categories: governance and compliance.

On the one hand, governance checklists and assessment
forms purport to determine the formality and strictness of architecture
governance procedures that should be applied to IT projects. For
instance, they can be used to evaluate the potential architectural
impact of new IT systems, determine the necessity to review their
Designs at design committee meetings or even to decide whether any
involvement of architects in the respective projects is required. These
checklists and forms contain the lists of criteria according to which the
architectural significance of IT projects can be judged, e.g. their size,
complexity, alignment, integration with other systems, security
requirements and other features. Based on their overall conformance
to these criteria, projects can be classified into distinct categories
reflecting their perceived architectural significance (e.g. low,
moderate and high impact) and each category of projects may require



different treatment from the perspective of architecture and
governance.

For example, a large IT project that implies constructing a
completely new fault-tolerant system based on unusual technologies
and highly integrated with the existing applications (i.e. a high-impact
project) is likely to undergo full-fledged project governance
procedures, where its Designs will be studied and approved by all
competent experts. A medium-sized IT project that is fully compliant
with all corporate Standards, delivers ordinary business functionality
and has no particularly strict security or availability requirements (i.e.
a moderate-impact project) may need to include a solution architect in
its project team to create written Designs, but without their formal
endorsement by the design committee. A small routine IT project that
implies merely extending the functionality of an existing system and
has no unusual characteristics (i.e. a low-impact project) can be
implemented by software developers alone without any architectural
involvement or governance. Sample governance checklists and
assessment forms that can be used to evaluate IT projects from the
perspective of their architectural significance are shown in Figure
18.10.

Figure 18.10. Governance checklists and assessment forms for
IT projects



On the other hand, compliance checklists and assessment
forms intend to help project teams achieve the conformity of their IT
projects to the existing Standards and other architectural directives
with the minimal involvement of architects. Most often, they provide
the lists of IT Principles, Guidelines and other requirements to which
all projects should adhere, though these lists can also relate only to
particular types of IT solutions, e.g. infrastructure, web or high-
availability solutions. Project team members can utilize these
checklists and forms to do a self-assessment of their IT systems for
architectural compliance, implement the necessary measures to meet
the specified compliance criteria and contact architects only if some
of these criteria can hardly be met. Sample compliance checklists
and assessment forms that can be used to self-assess IT projects for
their architectural conformity are shown in Figure 18.11.

Figure 18.11. Compliance checklists and assessment forms for
IT projects

Governance checklists and assessment forms (see Figure 18.10)
are usually filled at the early stages of IT initiatives to understand
what level of architectural involvement is necessary. For instance,
project managers may be obliged to score their IT projects at their
inception via standardized checklists to estimate their architectural
significance and determine their future course of action, e.g. projects



can continue without notifying architecture functions of their
existence, architects should be invited as temporary consultants or
the full-time participation of architects is mandatory. This technique
helps avoid wasting architects’ precious time on trivial IT projects,
refocus their attention to exceptional projects that genuinely need
their assistance and concentrate the resources of EA functions on
more value-adding work.

By contrast, compliance checklists and assessment forms (see
Figure 18.11) are typically used at the later stages of IT initiatives to
guide their design and implementation activities. For instance, project
teams may be obliged to identify suitable checklists and forms
relevant to their IT projects, stick with these checklists and forms, do
their best to satisfy all the stipulated architectural requirements with
their own efforts and consult with architects only when full compliance
cannot be easily achieved. This approach allows simplifying project
management, increasing the decision-making autonomy of project
teams and also sparing the time of architects by engaging them only
in unusual situations, where their advice can be really important.

Solution delivery methodologies in many companies include filling
various checklists and assessment forms similar to the ones shown in
Figure 18.10 and Figure 18.11 at different phases of the project
lifecycle to understand what level of architecture governance,
supervision and control is needed. Concrete thresholds that
determine the necessary degree of architectural involvement can be
set flexibly, based on the desired extent of architectural agility, as
discussed later in this chapter. Although the examples provided
above focus specifically on project governance as the most laborious
part of architecture governance, analogous ideas and techniques can
be applied to other forms of architecture governance and respective
EA artifacts as well.
Architecture Debt
An architecture debt, or a technical debt, is a temporary deviation
from the ideal long-term architectural direction. It happens when a
specific EA-related planning decision motivated by compelling short-
term benefits is misaligned with the agreed strategic architectural
plans and requires certain corrective measures to be taken later in
the future to return back to the normal strategic path. Put it simply, an



architecture debt represents a step in the architectural direction
opposite to strategic, which distances an organization from its
ultimate destination. Architecture debts are accumulated as a result
of making tactically desirable, but strategically sub-optimal planning
decisions. The volume of an architecture debt associated with a
single planning decision is a measure of deviation from the optimum
introduced by this decision, while the cumulative volume of an
architecture debt represents the degree of overall architectural
deterioration ensuing from all the previously made planning
decisions.

Typically an architecture debt occurs when some local initiative-
related decisions reflected in Outlines and Designs contradict global
planning decisions reflected in Considerations, Standards, Visions or
Landscapes, but are given exemptions by respective architecture
governance committees (see Figure 17.6) based on their tactical
business value. For example, in order to benefit from transient market
opportunities, an investment committee may endorse the delivery of
an IT solution that departs from Considerations and Visions, e.g.
violates regular Policies or contravenes the strategic Target State.
Likewise, a design committee may approve the implementation of an
IT system that deviates from the suggestions of Standards and
Landscapes, e.g. uses an unsupported vendor product or leverages
some IT assets that should be retired. These and similar planning
decisions and exemptions create an architecture debt that needs to
be “paid” by an organization sometime later in the future[416].

An architecture debt is a dual notion characterized by the actions
necessary to roll back the architecturally undesirable changes in the
IT landscape as well as by the estimated financial costs of these
corrective actions[417]. From the perspective of actions, an
architecture debt implies a specific work that needs to be
accomplished in the future in order to return to the ideal strategic
trajectory from the architectural perspective. For instance, an IT
solution deviating from Considerations or Visions, in the long run,
needs to be reworked or even decommissioned, while an IT system
misaligned with the suggestions of Standards and Landscapes
sooner or later needs to be moved to a newer technological platform
or replaced.



From a financial perspective, an architecture debt essentially
represents a certain delayed payment that needs to be made by an
organization at some moment in the future. Usually it can be
estimated as the amount of IT dollars that an organization will need to
spend in order to return to the initial unspoiled architectural state, i.e.
to the state before the debt was taken. In other words, financially an
architecture debt is equivalent to the cost of a temporary “detour”
from the main strategic “highway”. For instance, in the case of the IT
solution deviating from Considerations or Visions, an architecture
debt may be evaluated as the presumptive cost of adjusting the
solution to strategic requirements or removing it from the IT
landscape. Similarly, in the case of the IT system misaligned with the
suggestions of Standards and Landscapes, an architecture debt may
be calculated as the amount of money necessary to migrate the
system to supported technologies, products and assets. However, the
monetary value of an architecture debt often cannot be easily
quantified in a straightforward manner and may be assessed based
only on “guesstimation”.

The multifaceted concept of architecture debt has important
implications for both the Initiative Delivery and Technology
Optimization processes (see Figure 6.1). On the one hand, the
financial aspect of an architecture debt is more relevant to Initiative
Delivery. Specifically, applying the assessment of an incurred
architecture debt to EA-related decision-making processes facilitates
a more objective evaluation of proposed IT initiatives and their
possible implementation options at the initiation step of the Initiative
Delivery process. Essentially, an architecture debt is an instrument
that helps organizations uncover the hidden delayed costs of IT
solutions, make better informed IT investment decisions based on
their full price and eventually improve the quality of IT investment
portfolios. For instance, for a more realistic assessment of the value
of proposed IT initiatives, the volume of their architecture debts may
be estimated based on their Outlines and then added to their total
costs (i.e. subtracted from their business cases) in order to explicitly
take into account the postponed future payments. Similarly,
estimations of architecture debt can inform decision-making at the
subsequent implementation step of the Initiative Delivery process.



The financial side of an architecture debt can also be used to
guide governance and escalation procedures around IT initiatives
(see Figure 17.7) as part of the Initiative Delivery process. In many
companies, governance arrangements require IT investments and
other planning decisions with higher levels of architecture debt to be
endorsed by more authoritative governance committees. Moreover,
governance policies may formally specify multiple thresholds of
architecture debt and corresponding governance procedures to be
applied to the decisions exceeding these thresholds. For example, a
corporate governance policy may stipulate that the planning decisions
with a small architecture debt (e.g. less than 100,000 dollars) can be
approved at the discretion of a design committee, the decisions with a
moderate debt must be escalated either to an investment committee
or technology committee, while all the IT investments introducing
formidable volumes of architecture debt (e.g. exceeding one million
dollars) must be sanctioned directly by a strategy committee.

On the other hand, the actions aspect of an architecture debt is
relevant mostly to Technology Optimization. In particular, existing
architecture debts is one of the core drivers of the Technology
Optimization process. All architecture debts taken by organizations
(i.e. all exemptions approved by architecture governance committees)
are typically recorded by architects into specialized architecture
debt registers to be tracked, managed and addressed in the future.
These registers often capture the description of architecture debts,
necessary corrective actions, their financial estimates and the
deadlines when these debts should be redeemed, if any, as well as
classify all architecture debts into different categories (e.g. minor,
medium and major) according to their significance. Since all the
corrective measures associated with architecture debts represent
certain desirable technical optimizations of the organizational IT
landscape, debt registers essentially serve as one of the sources for
technical rationalization suggestions resulting from the Technology
Optimization process. As noted earlier, these suggestions may be
implemented either opportunistically as part of regular IT initiatives or,
in some cases, as separate architectural initiatives (see Table 7.1).
The schematic graphical representation of architecture debt registers
is shown in Figure 18.12.



Figure 18.12. Architecture debt registers

Architecture debt registers describe the existing deficiencies of the
corporate IT landscape as well as the planned activities to address
these deficiencies. They are owned solely by architects and used to
rationalize the IT environment and plan new IT initiatives. From this
perspective, architecture debt registers can be regarded as a special
type of Landscapes somewhat resembling IT Roadmaps also
showing planned technical improvements of the IT landscape.

An architecture debt provides a helpful metaphor for explaining
the negative long-term consequences of shortsighted EA-related
decisions and shortcuts to non-IT-savvy business leaders. Generally,
a clear understanding that “all debts must be paid” allows avoiding
myopic thinking and irresponsible architectural “borrowing”, i.e.
implementing tactical IT solutions that ultimately undermine the future
strategic positioning of an organization from the architectural
perspective. The awareness, evaluation and proactive management
of architecture debts help organizations stay on a strategic track,
control architectural deviations from the “theoretical” norm and
maintain the quality of their IT landscapes. The use of the concept of
architecture debt is more typical for rather mature EA practices.



Agile Enterprise Architecture[418]
Today the word “agile” arguably represents one of the hottest
buzzwords in the whole IT-related discourse, including the EA
discourse[419]. This word initially emerged in the domain of software
engineering, where it was used to denote flexible software
development and project management approaches characterized by
shortened development and release cycles, less detailed upfront
planning and requirements specification, continuous delivery of new
functionality and rapid feedback from the system end users[420].
Then, the word “agile” migrated to the realm of system architecture
and eventually enterprise architecture, where the respective ideas
had been allegedly upscaled from separate software projects to entire
organizations with their IT landscapes.

However, this migration was seemingly purely rhetorical. Whereas
agile approaches to software development are embodied in concrete
methodologies (e.g. Scrum), the notion of “agile enterprise
architecture” arguably has neither definitive texts describing the
corresponding practices, nor even a clear definition of its
meaning[421]. Since it has never been clearly explained what “agile”
enterprise architecture is (and largely even what “enterprise
architecture” is), presently this term may refer essentially to anything
from producing less documentation, creating less formal documents
or developing them just in time to building reusable information
systems, preferring modular architectural styles (e.g. SOA) or simply
ignoring the prescriptions of clumsy EA frameworks (e.g. TOGAF,
FEAF and DoDAF), which were actually never followed in successful
EA practices and did not even resemble them, as discussed earlier in
Chapter 3 (the historical origin of popular EA frameworks and the
practical problems associated with their implementation are also
described in great detail in Appendix A). Often, calls for “agile” EA
practices can be interpreted merely as trivial motherhood statements
that becoming agile and flexible is better than staying rigid and
inflexible.
Dimensions of Agility in Enterprise Architecture Practice



Fundamentally, all the discussions of “agile” enterprise architecture
can arguably be reduced to the eternal question of how much upfront
planning is desirable or necessary for organizations[422]. No
companies can avoid planning altogether and no companies can be
planned obsessively in every detail, especially for the long-term
future. Instead, the optimal amount of planning should be determined,
often empirically, to maximize the value of planning taking into
account its potential benefits and drawbacks for organizations. For
example, planning can help concentrate organizational resources on
the right goals, activities and approaches, but at the same time it also
requires considerable efforts, its outcomes may be nullified by the
environmental instability and the tendency to follow plans blindly can
lead to overlooking new emerging opportunities and potential
dangers[423]. In other words, “agile” EA practices should not be
opposed to “traditional” practices (whatever these two terms mean),
but rather “enough” planning should be exercised, depending on the
specific organizational needs and circumstances.

From the perspective of their flexibility and the amount of upfront
planning, EA practices can vary significantly in multiple aspects that
together determine their overall fitness to the organizational
environment. Specifically, each of the three key EA-related processes
(see Table 6.1 and Figure 6.1) has an array of parameters that can be
adjusted to fine-tune an EA practice towards either greater control or
higher agility. First, the Strategic Planning process can vary at least in
such dimensions as the volume of effort, the scope and horizon of
planning and the certainty of the future. Some organizations invest
substantial resources to forecast what is likely to happen and decide
exactly what their reaction should be, but others determine only the
most general desirable direction based on purely intuitive
considerations. In some companies Strategic Planning covers all their
business areas, while in other companies this process concentrates
only on the most critical areas. The planning horizon for Visions in
different organizations can range from only 2-3 years to five years or
even longer. Some companies try to articulate their concrete desired
future state, typically via either full-fledged Target States or simpler
“to-be” states indicated in Roadmaps, whereas others plan their
future only in terms of the anticipated IT initiatives.



Second, the Initiative Delivery process can vary in its logical flow
and the granularity of relevant EA artifacts (these dimensions equally
relate to the domain of software engineering). For instance, some IT
initiatives are implemented in a strictly sequential waterfall-like
manner, where the earlier phases determine the subsequent phases,
while other initiatives include a strong iterative element with multiple
feedback loops, at least in their implementation steps. Some Outlines
are very basic and cursory, but others are rather elaborate. Designs
can range in their volume from a couple of dozen to hundreds of
pages as well. As discussed earlier, the very decision paths of the
EA-enabled strategy execution can be fine-tuned in terms of the
utilized EA artifacts to achieve either greater control or higher agility
(see Figure 15.3 and Figure 15.4).

Finally, even the Technology Optimization process, in spite of its
primary focus on the current situation, can vary in its formality and
flexibility with regards to the future. In particular, some organizations
establish comprehensive Standards to guide their IT initiatives, while
other organizations standardize only the most essential technologies
and approaches. Some companies maintain extensive repositories of
Landscapes covering their entire IT environments, but others capture
the structure of only the most actively evolving areas of their
landscapes. The maintained current-state Landscapes can also
range in their granularity from very abstract depictions in the form of
Enterprise System Portfolios to rather exhaustive technical
documentation including both detailed Inventories and low-level
Landscape Diagrams.

Aside from the three EA-related processes, many other aspects of
EA practices can vary depending on the required level of agility as
well, e.g. portfolio composition, budgeting processes, governance
and exemption procedures, architecture functions, architectural
involvement, sets of EA artifacts and even software tools. First, IT
investment portfolios of some organizations include predominantly
planned IT initiatives (i.e. fundamental, strategic and local initiatives,
see Table 7.1) resulting from the systematic Strategic Planning
process (see Figure 7.3), while the portfolios of other organizations
include mostly urgent initiatives (see Table 7.1) emerging in an
opportunistic manner directly from the external business environment



(see Figure 7.3). Second, IT investment budgets and programs of
work in some companies are formed on a yearly basis, when the
budgeting processes in other companies allow bimonthly or even
monthly finance allocations. Third, some EA practices establish highly
formalized governance procedures with documented decisions, but
others rely largely on the informal verbal agreements achieved
between stakeholders. Fourth, some companies require strict
adherence to the agreed rules and plans (e.g. full alignment of all IT
investments to strategic business capabilities), while other companies
consider existing plans mostly as recommendations and readily
tolerate justified deviations (e.g. view strategic capabilities only as
supplementary information for decision-making). Fifth, the number of
architects employed in EA functions is linearly proportional to the
aggregate amount of architectural planning accomplished in
organizations. Sixth, some companies include architects in every
project team, when other companies assign architects selectively,
only to the most critical IT projects, e.g. based on the formal
assessments of their architectural significance (see Figure 18.10).
Seventh, some EA practices leverage only several most essential
artifacts (e.g. Technology Reference Models, Roadmaps, Solution
Designs and a few other types), but others adopt more than fifteen
different types of EA artifacts. Lastly, some EA practices may be
satisfied with the simplest possible software tools like MS PowerPoint
and web-based wikis for managing their artifacts, whereas other EA
practices may create stylish, strictly formatted and officially looking
documents in MS Word and install sophisticated EA-specific tools for
maintaining their architectural repositories.

All these aspects of EA practices that determine their overall
agility are not discrete. Each of them can be viewed as a continuous
spectrum of approaches between the two opposite extremes
representing the states of total planning and full agility, where the
former implies more “heavyweight” approaches and the latter implies
more “lightweight” ones. From this perspective, EA practices in
organizations can be classified along multiple different dimensions of
flexibility, not necessarily correlating with each other, and positioned
somewhere in the corresponding spectra. Organizations operating in
stable environments generally gravitate towards the comprehensive



planning extreme usually associated with “traditional” EA practices,
while companies in dynamic business environments tend to gravitate
towards the maximum agility extreme commonly associated with
“agile” EA practices (though this observation has countless nuances
and should not be treated superficially). Different dimensions of agility
in EA practices described above are shown in Figure 18.13.

Figure 18.13. Different dimensions of agility in EA practices

Selecting the Appropriate Approaches for Achieving Necessary
Agility



The dichotomy of “traditional” and “agile” EA practices summarized in
Figure 18.13 demonstrates the two opposite extremities, total
planning and full agility, both of which are unlikely to be satisfactory
for organizations in their pure forms. Instead, companies should fine-
tune their EA practices to find the optimal positions along each of the
agility dimensions based on their unique circumstances, e.g. size,
industry, business model, nature of competition, project specifics and
many other factors.

Most of the respective design options and decisions are
organization-specific, but some of them, and especially those related
to Initiative Delivery, can even be initiative-specific. For example,
retailers tend to experience higher business turbulence than utility
providers and, thus, are likely to invest less efforts in long-range
planning, plan for shorter horizons, adopt more flexible budgeting
mechanisms and launch a greater number of urgent initiatives. At the
same time, at the level of individual initiatives, both companies may
follow different project implementation methodologies for different
types of solutions, e.g. prefer more agile and iterative approaches for
software solutions, which can be easily reworked and redeployed,
and less agile approaches relying on formal documentation for
infrastructure solutions, which often require purchasing and installing
expensive hardware[424].



Chapter Summary
This chapter discussed formal modeling languages for enterprise
architecture, various software tools relevant to enterprise
architecture, quantitative measurements for an EA practice,
standardized templates for EA artifacts, so-called “straw-man”
architectures, project checklists and assessment forms, architecture
debt and finally “agile” enterprise architecture. The core message of
this chapter can be summarized in the following essential points:

Most widely known general-purpose and EA-specific formal
modeling languages and notations that can be used for
drawing EA diagrams and creating graphical EA artifacts
include ArchiMate, UML, BPMN and ARIS
Because of their formal attitude and focus on specific
details, the applicability of specialized modeling languages
and notations in the context of an EA practice is limited and
covers essentially only Designs, Landscapes and to some
extent Outlines
Successful EA practices require diverse toolsets often
consisting of standard general-purpose MS Office
applications (mostly Word, Visio, PowerPoint and Excel),
operational CMDBs and specialized EA tools, but no single
software tool can satisfy all the EA-related needs
Specialized software tools for enterprise architecture can
address only the technical part of an EA practice (e.g.
storage, analysis and management of facts EA artifacts),
but they cannot establish consistent decision-making
processes and automatically improve communication
between business and IT stakeholders
Mature EA practices often establish a system of
quantitative measurements and indicators to evaluate and
manage the quality of IT investment portfolios, the
magnitude of technical deviations in IT projects, the
structural complexity of IT landscapes or some other more
sophisticated EA-related aspects
The use of standardized templates defining the formats,
structures and informational contents of EA artifacts can



accelerate the development of new EA artifacts, help
achieve a more predictable stakeholder experience and
facilitate continuous improvement and learning
Straw-man architecture is a preliminary architectural draft
of an EA artifact which can be produced rather quickly,
used to discuss main planning decisions at their early
stages, collect timely feedback from stakeholders and
exclude unfeasible alternatives as soon as possible
The architectural significance and conformity of IT projects
can be evaluated with various formal checklists and
assessment forms to determine whether the involvement of
architects in these projects is necessary and which
governance procedures should be applied to them
Architecture debt is a temporary deviation from the ideal
architectural direction that implies necessary corrective
actions and respective expenses in the future, providing a
helpful instrument for assessing the true costs of IT
solutions, improving decision-making during Initiative
Delivery and driving Technology Optimization
Depending on the amount of upfront planning, EA practices
can vary in multiple aspects from “traditional” practices
associated with total planning, which may be more
appropriate for organizations in stable environments, to
“agile” practices associated with full agility, which may be
more suitable for dynamic companies





Chapter 19: The Lifecycle of
Enterprise Architecture Practice

The previous chapter discussed the technical side of an EA practice
including relevant modeling languages, software tools and many
other useful techniques. This chapter focuses on different phases of
the lifecycle of an EA practice including the initiation of an EA practice
in organizations, achieving the maturity of an EA practice and
leveraging external EA consultancies to enhance an EA practice. In
particular, this chapter begins with discussing the most appropriate
approaches for establishing an EA practice in organizations from
scratch and different ways of facilitating its organizational
acceptance. Next, this chapter describes the problems with
measuring the maturity of an EA practice, different approaches for
assessing its maturity and the role of maturity as a factor of
sustainable competitive advantage. Finally, this chapter discusses
three types of productive EA consulting engagements as well as
different types of counterproductive relationships between client
organizations and EA consultancies.



Establishing Enterprise Architecture Practices in
Organizations
As it should be evident from the previous chapters, an EA practice
represents a very complex mix of interrelated processes, people and
EA artifacts (see Table 6.1 and Figure 6.1) supported by
sophisticated techniques and various specialized and general-
purpose software tools (see Figure 18.6). An EA practice implies
profound and far-reaching changes in organizations. In particular, it
redistributes power and authority among organizational actors,
modifies most IT-related decision-making procedures and requires
organic integration with regular management processes.

Due to its inherent complexity and considerable organizational
impact, a full-fledged EA practice cannot be introduced in an
organization quickly in one day, one week and even in one month.
Instead, EA practices are established gradually over time and, in
some cases, may take several years to mature to a reasonable level,
especially in large companies. They require intensive organizational
learning and often go through a long and rough evolutionary path
from limited local activities to comprehensive organization-wide
practices. Organizing a mature EA practice takes significant time and
effort to initiate necessary EA-related processes, adjust them to
organizational realities and institutionalize them, i.e. make these
processes an essential part of routine administrative activities, or “the
way we do things around here”[425].

Moreover, even though an EA practice needs architects, it cannot
be instantly “switched on” simply by hiring an architecture team. EA
practices can hardly be initiated by the efforts of architects alone.
Instead, establishing an EA practice requires a strong organizational
mandate, executive commitment and active participation of business
leaders in respective EA-related processes. At the same time, since
an EA practice represents the whole organizational system of
disciplined decision-making, it is impossible to become an architect in
isolation from the organizational system (e.g. merely by obtaining EA
certifications or creating EA artifacts in an organization that is not
eager to start practicing enterprise architecture) in the same way in
which it is impossible to become a politician in a country without any



political institutes and elections. Essentially, the very job of architects
exists only within the context of an EA practice and does not exist
apart from it. For this reason, the problem of establishing an EA
practice in an organization can be viewed as a “chicken and egg”
problem which requires initiative from both sides simultaneously, i.e.
executive mandate at the top to sponsor the introduction of EA-
related processes and the presence of skilled architects on the
ground capable of organizing and carrying out these processes.

Nevertheless, seemingly every organization with an IT landscape
of considerable size can benefit from using enterprise architecture
and establish an EA practice, at least in some form. As noted earlier,
currently enterprise architecture is widely adopted in very diverse
companies of various sizes and industries operating all over the
world. From this perspective, adopting an EA practice by an
organization can be compared to studying a foreign language by a
person. Both tasks are beneficial and perfectly doable, but require
commitment, hard work and should not be approached superficially.

Arguably the most practical way to establish an EA practice in an
organization is to gradually introduce its elements into the
organizational organism via mastering and institutionalizing the usage
of corresponding types of EA artifacts step-by-step under the general
guidance of a designated EA leader responsible for organizing an EA
practice, e.g. the CIO, architecture manager or experienced architect
with an executive mandate. It seems more reasonable and safer to
focus on mastering a single type of EA artifacts, or a small
manageable number of EA artifacts, at a time. In this case, a mature
EA practice can be established smoothly over time as a series of
incremental organizational improvements encompassing no more
than one or a few types of EA artifacts in parallel. Since mastering
each type of EA artifacts requires substantial individual and
organizational learning, the attempts to introduce too many different
EA artifacts at once can overwhelm the involved stakeholders,
exceed their change capacity and undermine the entire effort.

In order to introduce, master and institutionalize the organizational
use of EA artifacts of a specific type, the following aspects of their
usage should be addressed:



Senior executive support and mandate for introducing
these artifacts should be secured, e.g. the mandate of the
CIO for IT-focused EA artifacts and the mandate of chief
business executives for business-focused EA artifacts (see
Figure 8.1)
Commitment of relevant stakeholders to use these artifacts
for disciplined decision-making should be obtained
Architects should be appointed to own this type of EA
artifacts and take general responsibility for their usability,
e.g. via creating and polishing their standardized templates
(see Figure 18.8)
Consistent processes around these artifacts should be
organized, e.g. periodical development, update, review and
re-approval with the involvement of all key stakeholders
Architecture governance bodies officially approving and
endorsing these artifacts should be established and their
regular meetings scheduled (see Figure 17.6), if no
governance committees exist in an organization
appropriate for this purpose
Appropriate enforcement mechanisms for the planning
decisions represented by these artifacts should be
introduced (only for decisions EA artifacts, see Table 2.1),
e.g. formal governance procedures, peer-reviews of
“downstream” EA artifacts or direct supervision of IT project
teams
Valuable organizational benefits achieved from using these
artifacts should be felt, understood and widely
acknowledged

For example, if an organization wants to introduce and master
Business Capability Models, then the commitment of senior business
executives to adopt Business Capability Models for focusing and
prioritizing IT investments should be obtained and some architects
should be assigned or hired to create and maintain these EA artifacts.
The collective process of priorities identification involving all business
leaders should be organized and consistently carried out to heatmap
Business Capability Models. A C-level strategy committee should be
established to formally endorse Business Capability Models and



corresponding investment priorities. And finally, the existing IT
investment selection and approval procedures should be modified to
take into account the strategic priorities reflected in Business
Capability Models. After the improved effectiveness and transparency
of the new IT investment prioritization approach are acknowledged
and business executives start to believe that “it works”, the use of
Business Capability Models can be considered fully mastered.

Likewise, if an organization wants to introduce and master
Technology Reference Models, then the commitment of the CIO and
other senior IT stakeholders to adopt Technology Reference Models
for standardizing and consolidating the technology portfolio should be
secured and some architects should be nominated as owners of
these EA artifacts. The periodical technology assessment and review
process should be organized and performed on a regular basis to
identify emerging and retiring technologies based on collective
intelligence and then update Technology Reference Models
accordingly. An organization-wide technology committee chaired by
the CIO should be established to formally endorse Technology
Reference Models and respective recommendations regarding the
selection and use of technologies in new IT projects. Finally, informal
peer-review, formal approval and exception management procedures
should be introduced to ensure the compliance of all IT initiatives with
the suggestions of Technology Reference Models. When better cost-
effectiveness, reduced risks and other organizational benefits of the
new disciplined technology selection approach are appreciated and
become self-evident, the use of Technology Reference Models can
be considered fully mastered. The general process of establishing an
EA practice via gradually introducing and mastering new types of EA
artifacts in a step-wise manner is shown in Figure 19.1.



Figure 19.1. Establishing an EA practice via introducing new
types of EA artifacts

In large companies, it may also be more practical to introduce and
master necessary EA artifacts in a single business unit or area first
and only then replicate these practices to other units or areas and
uplift them to the organization-wide level. Since introducing any large-
scale organizational changes is often associated with significant risks,
the gradual proliferation of EA-related planning practices across
different departments, geographies or lines of business may be
viewed as a more preferable and safer approach to establishing an
EA practice.

The consecutive process of mastering new types of EA artifacts
shown in Figure 19.1 outlines only the general recommended
approach to introducing and evolving an EA practice in organizations,
but it does not specify which particular types of EA artifacts should be
introduced first or last. From the perspective of the introduction
sequence of different types of EA artifacts, arguably two different
approaches, or paths, to establishing an EA practice can be
articulated: historical path and deliberate path. The historical path
represents the historical evolution of EA practices in many leading-
edge companies that have been using enterprise architecture in



some or the other form for decades, while the deliberate path
represents a more conscious approach to establishing an EA practice
enabled by the existence of proven EA best practices and the
availability of experienced architects able to reproduce these best
practices.
The Historical Path to Establishing Enterprise Architecture
Practice
The historical path to establishing an EA practice reflects the
historical development patterns of an EA practice in many early-
adopter organizations (e.g. large banks and insurance companies)
that have been using or experimenting with what is now known as
enterprise architecture for a long time, possibly under various earlier
once-popular titles, e.g. information systems plans or information
systems architecture. These companies were essentially at the
forefront of enterprise architecture progress and seemingly developed
many of the current EA best practices based on their own harsh
practical lessons and negative experience with numerous widely
promoted formal architecture-based planning methodologies, e.g.
BSP, Information Engineering, EAP and then TOGAF[426], as
discussed earlier in Chapter 3 (the historical evolution of formal
architecture-based planning methodologies from BSP to TOGAF and
the problems associated with these methodologies are also described
in great detail in Appendix A). The historical path of these companies
arguably represents the mainstream path taken by the industry as a
whole and corresponds to the historical formation of the entire EA
discipline in its current form and respective best practices[427]. As
noted earlier, the EA best practices described in this book emerged
and matured in the industry. These best practices seemingly reflect
the present state of a continuous evolutionary process that went
along this historical path.

The historical path naturally developed from simpler to more
complex activities and planning practices[428]. Put it simply, historically
the simplest practices emerged and had been adopted in
organizations first, while the most sophisticated practices appeared
and became widely accepted last. Specifically, the most basic EA-
related practices evidently relate to the local and limited-scope
architectural planning of separate IT initiatives, i.e. to the usage of



Outlines and Designs as part of the Initiative Delivery process (see
Figure 6.1). These practices imply developing business cases for IT
initiatives to ensure their positive business value and establishing a
consistent step-wise solution delivery methodology with a number of
decision-making gates, or control checkpoints, informed by the
corresponding EA artifacts to achieve predictable quality of the
resulting IT systems. These planning practices are often collectively
called simply solution architecture. From a historical perspective,
these practices seemingly appeared and had been mastered in
organizations first.

More complex EA-related practices relate to the global
architectural planning of the technical aspects of the entire IT
landscape, i.e. to the usage of Standards and Landscapes as part of
the Technology Optimization process. These practices imply a
centralized organization-wide selection of preferable technologies
and approaches, formal architectural review, approval and
subsequent supervision of all IT initiatives, as well as a separate
funding mechanism for architectural initiatives (see Table 7.1). These
planning practices are often collectively called simply enterprise, or
enterprise-wide, IT architecture. From a historical perspective, these
practices seemingly appeared and had been mastered after solution
architecture practices.

The most sophisticated EA-related practices relate to the global
architectural planning of the business aspects of the whole
organization, i.e. to the usage of Considerations and Visions as part
of the Strategic Planning process. These practices imply constructive
strategic dialog between senior business and IT stakeholders,
collective prioritization of proposed IT investments and direct
architecture governance at the chief executive level. These planning
practices are often collectively called “true” enterprise architecture.
From a historical perspective, these practices evidently appeared last
and currently are still not fully mastered even in many companies with
rather mature EA practices. The historical path to establishing an EA
practice described above is shown in Figure 19.2.



Figure 19.2. The historical path to establishing an EA practice

Since the historical path shown in Figure 19.2 reflects the natural
progression from the simplest activities to the most complex planning
practices, this path arguably can be the easiest and least risky one
for organizations to follow, i.e. start with mastering Outlines and
Designs, then gradually adopt Standards and Landscapes and finally
introduce Considerations and Visions (see Figure 19.1).
The Deliberate Path to Establishing Enterprise Architecture
Practice



Historically organizations adopted EA-related planning practices as
these practices slowly emerged and spread across the industry over
the years. Leading-edge companies seemingly introduced new types
of EA artifacts and respective planning activities as soon as these
practices became widely acknowledged and accepted by the
architecture community. Essentially, in the past, organizations were
largely limited in their choices of EA-related planning approaches due
to the absence of consistent EA best practices in many areas. From
this perspective, historically companies had to start their EA practices
from mastering specifically Outlines and Designs simply because
more advanced planning practices (e.g. associated with using
Considerations and Visions for global long-range planning) were non-
existing, poorly developed or insufficiently understood at that time.
However, the current understanding of acknowledged EA best
practices enables a more conscious selection of appropriate planning
approaches and opens the possibility for a better path to initiating an
EA practice in organizations from scratch.

The deliberate path to establishing an EA practice is a newer
path that benefits from the existence of a large body of proven EA
best practices, a clear understanding of their practical applicability
and the availability of experienced architects acquainted with these
best practices on the job market. Basically, this path leverages known
trails “trodden” previously by many companies and architects through
an unexplored and dangerous territory of information systems
planning. Whereas the historical path can be characterized as
conservative, reactive and descriptive, the deliberate path represents
a progressive, proactive and prescriptive approach.

The newer and arguably more effective, though potentially also
more risky, deliberate path to establishing an EA practice is based on
the idea of using EA artifacts for problem solving, when different
types of EA artifacts are viewed as instruments for solving
corresponding business problems. Specifically, Outlines and Designs
provide appropriate tools for solving the business problems related to
inefficient, unpredictable and late delivery of IT initiatives and the
misunderstanding of their real business impact and value. Standards
and Landscapes help address the business problems related mostly
to exorbitant IT expenditures and risks, low organizational agility and



excessive dependence on legacy systems. Lastly, Considerations
and Visions offer suitable instruments for solving the category of
business problems related to insufficient effectiveness and
transparency of IT investments, poor data availability and the overall
strategic misalignment between business and IT. More specific issues
addressed by different subtypes of EA artifacts highly correlate with
the typical decisions supported by these artifacts (see Figure 15.5).
For example, Business Capability Models and Value Chains solve
primarily the problem of aligning IT investments to strategic business
capabilities and activities respectively, while Technology Reference
Models address the bundle of problems ensuing from the
uncontrolled proliferation of technologies, e.g. high maintenance
costs.

Since each type of EA artifacts helps solve a particular business
problem, or a set of closely related problems, organizations can start
practicing enterprise architecture by introducing EA artifacts that
directly address their most pressing business problems according to
their perceived priority. For this purpose, senior business and IT
executives should, first of all, clearly realize why an EA practice is
being established in their company and what specific organizational
problems it is intended to resolve. To determine the most critical IT-
related issues troubling their organization, business and IT leaders
should collectively answer the following question: “What is our
biggest business problem in relation to IT?” Further steps and the
general path of an EA practice will greatly depend on the answer to
this question.

If the primary concern of senior executives is that their IT budget
is spent mostly on keeping the available systems up and running[429],
that new IT systems are expensive to introduce while existing
systems are exceedingly hard to modify, that IT is unable to
accommodate the growing business demands or that the current IT
landscape consisting of numerous legacy applications (e.g. inherited
from earlier acquisitions of other companies) poses substantial
business risks, then the organization should consider starting its EA
practice by introducing and mastering Standards and Landscapes to
address these business problems via reducing the overall complexity
of the landscape, i.e. begin with initiating and institutionalizing the



Technology Optimization process. For example, the organization may
need to create Inventories and Technology Reference Models to keep
track of the available IT assets and utilized technologies, sketch out
Landscape Diagrams to understand the dependencies between the
existing applications and databases, establish general IT Principles
and more specific Guidelines to standardize the preferred
approaches to building and organizing IT systems. The organization
may also need to develop IT Roadmaps for platform simplification
and consolidation purposes to plan the retirement of duplicated IT
assets and obsolescent technologies. If improved data integration is
required, then the organization may consider creating Logical Data
Models to standardize the structure of core data entities across the
entire IT landscape.

If the topmost concern of senior executives is that the business
does not understand what IT is doing and how IT dollars are spent,
that IT investments have little or no strategic impact, that the existing
IT landscape is unable to support the realization of envisioned
strategic plans or that the overall contribution of IT to the business
goals is marginal, then the organization should consider starting its
EA practice by introducing and mastering Considerations and Visions
to address these business problems via improving strategic alignment
and consistency between business and IT, i.e. begin with initiating
and institutionalizing the Strategic Planning process. For example,
the organization may need to develop overarching Principles to
articulate the most fundamental requirements for IT, create Business
Capability Models or Value Chains to enable disciplined decision-
making around the long-term priorities for IT investments and develop
more detailed investment Roadmaps. If rather significant changes in
the IT landscape are required, then the organization may consider
developing explicit Target States to indicate where future IT
investments should lead to in the long run. The need for better
security or regulatory compliance can be addressed via maintaining
Policies explicitly stipulating the necessary norms for IT.

Lastly, if the predominant concern of senior executives is that too
many IT initiatives fail to realize the anticipated business
improvements and benefits, that most IT projects dramatically exceed
their original time and cost estimates, that the track record of



unsuccessful projects is very extensive or that the IT department is
often unable to deliver on its commitments, then the organization
should consider starting its EA practice by introducing and mastering
Outlines and Designs to address these business problems via
improving the initial evaluation and subsequent delivery of IT
initiatives, i.e. begin with “fixing” and achieving better predictability of
the Initiative Delivery process. For example, for every IT initiative the
organization may need to start developing firstly Options
Assessments to determine the preference of business leaders
regarding the available initiative implementation options, then more
detailed Solution Overviews to enable informed decision-making
based on the benefits and costs of the initiative, then rather technical
Preliminary Solution Designs to refine and confirm the earlier
estimations and finally low-level Solution Designs to describe
precisely how the corresponding business requirements should be
addressed.

Based on the identification and prioritization of the most acute
business problems related to IT, organizations can select and
introduce appropriate types of EA artifacts helping address these
problems, as described in the examples above. In this approach, the
actual development path of an EA practice is always situation-
specific, driven directly by the respective business problems and
closely aligned with the specific needs of an organization. Unlike the
linear historical path to establishing an EA practice (see Figure 19.2),
the deliberate path is flexible and adaptive in nature. It offers no
predefined best sequence of EA artifacts that should be mastered in
organizations to establish an EA practice, but instead suggests that
different EA artifacts should be introduced based on their perceived
necessity to solve corresponding organizational problems. The
deliberate path to establishing an EA practice described above is
shown in Figure 19.3.



Figure 19.3. The deliberate path to establishing an EA practice

Starting an EA practice from addressing the most pressing
business problems allows collecting “low hanging fruits” and
achieving relatively quick wins required to kindle the interest to
enterprise architecture among senior executives. Using EA artifacts
to solve concrete high-priority business problems helps immediately
prove the business value of an EA practice and uplift the credibility
and authority of architects in the eyes of business leaders. By
demonstrating their ability to improve business, architects can gain



the reputation of trusted and valuable business partners. At the same
time, starting an EA practice from irrelevant activities and
inappropriate EA artifacts can easily ruin the entire initiative. For
instance, if business executives are eager to improve the strategic
alignment between their IT investments and long-term business
goals, but an EA practice in their organization has been started from
introducing Standards and Landscapes, then the incipient EA effort
may be viewed only as an additional burden, useless paperwork and
futile bureaucracy, rather than as a productive solution of the actual
business problems. In this case, the executive support and
sponsorship of an EA practice are likely to be discontinued.

The deliberate path based on the idea of problem solving arguably
provides a more effective and value-adding approach to establishing
an EA practice in organizations, although this approach can be
considered riskier and requires experienced architects skilled with
different types of EA artifacts. This deliberate path seemingly has
been followed in many late-majority companies that adopted
enterprise architecture rather recently via leveraging the accumulated
expertise of the EA community.
Facilitating the Organizational Acceptance of Enterprise
Architecture Practice
Initiating an EA practice requires significant changes in many
established decision-making processes and considerable
organizational learning. Moreover, an EA practice also implies the
buy-in and active participation of multiple diverse stakeholders as well
as the redistribution of power among different business and IT
decision-makers. Unsurprisingly, the attempts to introduce an EA
practice often face the organizational resistance to change and the
reluctance of the involved actors to adopt corresponding planning
approaches.

Many relevant actors, and especially business managers, may
barely understand what enterprise architecture is, how it works and
what it is intended for. The very term “enterprise architecture” can be
interpreted by business leaders as something purely technical and
unrelated to their work. As a result, working with EA artifacts and
participating in EA-related activities may seem frightening to many of
their critical stakeholders. However, a number of measures can be



taken to facilitate the organizational acceptance of an EA practice
and minimize the discomfort of the involved actors[430].

First, architects should avoid IT-babbling and always try to adapt
their language and terminology to the specific needs of their
audience. It is a direct responsibility of architects to find appropriate
communication approaches acceptable and understandable to
different stakeholders. For example, if senior business stakeholders
actively use particular decision-making frameworks or reference
models for discussing their problems (e.g. the growth-share (BCG)
matrix or Supply Chain Operations Reference (SCOR) model), then
architects in their conversations with business executives should try
to appeal to the same models and terms. Ideally, architects should
act essentially like chameleons able to easily change their color to fit
the surrounding environment. This adaptability allows different
stakeholders, and especially senior business leaders, to comfortably
participate in EA-related activities using their regular vocabulary.

Second, except for highly specialized EA artifacts intended
exclusively for architects, the developed artifacts should use simple
and intuitive representation formats, avoid excessive clumsiness and
complexity. All EA artifacts should be easily understandable to their
essential stakeholders, whereas incomprehensible EA artifacts can
only scare away the people and lead to general disappointment with
enterprise architecture. This concern is especially relevant in relation
to senior business leaders, who usually hardly understand formal
diagrams and models. For this reason, all EA artifacts intended for
the business audience should be as intuitive as possible. Creating
simple and easily consumable EA artifacts can minimize overall
confusion and learning required to master the usage of EA artifacts
by their stakeholders.

Third, each new type of EA artifacts should be introduced with a
sound underlying motivation behind it. Since most “general-purpose”
EA artifacts eventually turn into useless paperwork, it should always
be clearly understood why a particular EA artifact is created, who is
going to use it, how, when and what kind of planning decisions this
artifact intends to facilitate. Furthermore, EA artifacts should be
constantly optimized for their typical audiences and purposes, e.g.
necessary information commonly sought by their stakeholders should



be added, while irrelevant, incomprehensible or redundant sections
removed. Developing EA artifacts with a clear idea regarding their
future usage can put an EA practice on more pragmatic “rails”,
ensure the usability and usefulness of resulting artifacts and avoid the
common problem of producing architecture for the sake of
architecture.

Fourth, as discussed earlier, organizations should master new
types of EA artifacts gradually and do not attempt to introduce more
than one or a few different types of EA artifacts simultaneously (see
Figure 19.1). This approach can help the involved actors stay largely
within their normal comfort zones, minimize the associated stress and
uncertainty, avoid excessive organizational disturbance and secure
enough time to fully institutionalize respective planning practices[431].

Fifth, when possible, architects should try to leverage and adapt
the existing documents used as part of current decision-making
processes for EA-related purposes, rather than sweeping these
documents aside and replacing them with completely new EA
artifacts. For example, if an organization already uses some form of
non-architectural proposal papers for justifying new IT projects, then
these documents can be leveraged and turned via adding new
sections with architectural information either into brief Initiative
Proposals or even into full-fledged Solution Overviews with minimal
process changes and organizational disturbance. Similarly, if value
chains are already used in an organization as the instrument of
strategic communication among its business executives, then these
value chains can be leveraged by architects and turned into the tool
for strategic communication between business and IT, i.e.
transformed into architectural Value Chains. Due to their familiarity to
business leaders, these adapted Value Chains may be eagerly
accepted by their stakeholders as helpful decision-making tools and
used to focus and prioritize IT investments, which may be a much
better approach to establishing the strategic dialog between business
and IT than introducing unfamiliar Business Capability Models for the
same purpose. Leveraging existing documents and converting them
into EA artifacts may ease their organizational acceptance, flatten the
learning curve and facilitate smooth adoption of respective planning
practices.



Sixth, as noted earlier, organizations arguably should not start
their EA practice by installing specialized software tools for enterprise
architecture, unless the involved architects are already experienced
in using these tools. Challenges and risks associated with using
sophisticated but unfamiliar software tools may divert the focus of
architects from solving real organizational problems (e.g. how to
achieve adequate stakeholder participation) to purely technical
questions of secondary importance (e.g. how to set up and configure
the tool properly)[432]. Moreover, most companies already have some
basic software support sufficient for the early stages of an EA
practice, e.g. the MS Office suite as a toolkit for creating EA artifacts,
MS SharePoint as a shared document repository for storing EA
artifacts or a CMDB as a comprehensive database of the existing IT
assets (see Figure 18.6).

Seventh, the organizational acceptance of an EA practice may
also be facilitated via organizing appropriate trainings to inform all the
involved actors on the goals of an EA practice as well as on their
specific roles in corresponding planning activities[433]. An organization
should be able to provide timely support to all stakeholders of EA
artifacts and answer all their questions about an EA practice.

Lastly, as noted earlier, starting an EA practice from identifying
and addressing the most critical business problems related to IT (see
Figure 19.3) helps achieve early wins, demonstrate the business
value of enterprise architecture and gain increased support and
sponsorship at the senior executive level. In other words, the
realization of tangible benefits from an EA practice raises enthusiasm
among senior business stakeholders which, in its turn, fuels further
progress of an EA practice.



Maturity of Enterprise Architecture Practice
As a complex and comprehensive organizational practice, an EA
practice cannot be simply “brought in” or established quickly in limited
timeframes. Building a mature EA practice requires considerable time
and effort to adapt the practice to organizational needs, optimize the
kit of used EA artifacts, deeply institutionalize the corresponding
processes around these artifacts and fully integrate them with other
decision-making processes. In other words, building a mature EA
practice implies completing the full path of mastering necessary EA
artifacts (see Figure 19.2 and Figure 19.3) and then further fine-
tuning the practice to perfectly fit the organization in all aspects, e.g.
structure, culture, style and the level of architectural agility (see
Figure 18.13). This process can be a lengthy one and is typically
measured in years, rather than in months or weeks. For instance, in
small organizations it may take around two years to establish a
reasonably mature EA practice from scratch, while in large
companies this process may require up to several years of persistent
work of multiple people. However, mature EA practices pay off and
bring significant benefits to organizations[434].
Problems with Assessing the Maturity of Enterprise Architecture
Practice
The overall maturity of an EA practice in an organization is incredibly
difficult to measure or evaluate objectively[435]. First, from the
perspective of the core meaning and goals of an EA practice, its
maturity is determined mostly by the genuine quality of engagement
and partnership achieved between business and IT stakeholders,
rather than by any formal factors or criteria, e.g. presence of some
EA artifacts, execution of specific processes or existence of
architecture governance bodies. As discussed earlier, all these
elements of an EA practice represent only the means of improving
communication (see Figure 3.1), but they can be easily imitated
without enhancing the quality of communication. In other words, all
the typical EA artifacts, processes and governance bodies might be in
place, but the actual engagement between business and IT
stakeholders can still remain rather poor for multiple subtle reasons.
The quality of collaboration and decision-making that an EA practice



aims to improve is very multifaceted, intangible and partly subjective
in nature. For this reason, it cannot be reliably measured with
simplistic checkbox lists, structured questionnaires or surveys, even
though a certain correlation between the observable external factors
and the genuine internal quality may definitely exist.

Second, the maturity of an EA practice in organizations is often
uneven across two different “orthogonal” dimensions. On the one
hand, some types of EA artifacts can be mastered significantly better
than other types. As a result, some of the three EA-related processes
constituting an EA practice (see Table 6.1 and Figure 6.1) can be far
more mature than the others. Since different types of EA artifacts and
associated processes represent largely independent constituents of a
full EA practice, they essentially have their own type-specific and
process-specific maturity. For example, an organization may fully
master Standards, Landscapes, Outlines and Designs (i.e. have
rather mature Technology Optimization and Initiative Delivery
processes), but still did not master the usage of Considerations and
Visions (i.e. have an immature Strategic Planning process).
Moreover, for the historical reasons discussed earlier (see Figure
19.2), in most companies Initiative Delivery tends to be the most
mature EA-related process, while Strategic Planning tends to be the
least mature process. For this reason, it makes more sense to
discuss the maturity of each of the three key EA-related processes
instead of discussing the maturity of an EA practice as a whole.

On the other hand, in many organizations, and especially in large
and decentralized ones, EA practices have disparate maturity levels
in different business units or areas. For example, in some lines of
business all the three EA-related processes may be mature, whereas
in other lines only Initiative Delivery and Technology Optimization, or
even only Initiative Delivery, may be reasonably mature. In highly
decentralized organizations, an EA practice is often highly
decentralized as well and carried out by different groups of architects
closely aligned with respective business units (see Figure 17.3 and
Figure 17.4), which allows introducing different EA-related planning
approaches in different business units based on their unit-specific
needs and problems. Furthermore, in large companies various EA-
related planning techniques are rarely introduced in all business units



simultaneously, but more often piloted and tested in some business
units and only then propagated to other units, as noted earlier, which
naturally leads to unequal maturity of an EA practice across different
parts of the organization. In these cases, it makes more sense to
discuss the maturity of an EA practice in specific business units,
rather than its organization-wide maturity.
Approaches for Assessing the Maturity of Enterprise
Architecture Practice
Because of the problems associated with evaluating the maturity of
an EA practice in organizations described above, its maturity remains
a rather conditional and elusive notion. Nevertheless, some loosely
related ideas that can be helpful for assessing different maturity
aspects of an EA practice can still be proposed. Although none of
these approaches is complete or sufficient on its own, together they
may offer a sound basis for understanding whether an EA practice
can be considered mature or immature.

Since various elements of an EA practice are susceptible to
imitation, evaluation of its maturity should arguably concentrate on
ends rather than means. In other words, promising assessment
approaches should try to measure core outcomes of an EA practice
(e.g. mutual understanding between business and IT), rather than
some of its peripheral aspects (e.g. quality of EA artifacts or
frequency of meetings). For example, from the perspective of its
ultimate purpose, the maturity of an EA practice in an organization
can arguably be best evaluated by asking the following or similar
questions to its senior business executives:

Do you understand what IT is doing?
Do you understand how IT contributes to the achievement
of your business goals?
Do you understand where and on what particular initiatives
your IT budget is spent?
Do you understand how IT is transforming your business?
Do you understand what business value IT brings to your
organization?

If these questions get positive answers among the executive-level
business audience, then an EA practice is working normally, fulfills its
primary purpose and actually helps an organization to align business



and IT. However, if the answers to these questions are negative, then
an EA practice cannot be considered successful regardless of how
many architects have been hired, how many EA artifacts have been
created and how many meetings have been conducted.

Since many or even most organizations seemingly evolved their
EA practices along the common historical path (see Figure 19.2), this
path can be taken as a certain “maturity model” for assessing EA
practices in the industry. This historical path implies three different
stages, when the Initiative Delivery, then Technology Optimization
and finally Strategic Planning processes are institutionalized.
Therefore, this sequence can be viewed as three different maturity
levels according to which EA practices tend to develop. Even though
this model is certainly not perfect and may be inapplicable to some
organizations (e.g. organizations that started their EA practices from
scratch following the deliberate path, see Figure 19.3), it may still
help many companies determine their approximate position on the EA
maturity curve.

Additionally, the maturity of an EA practice is also manifested in
several important signs that may be used to assess the overall
progression of EA practices in organizations in the right direction.
First, in mature EA practices all the six general types of EA artifacts
defined by the CSVLOD model (i.e. Considerations, Standards,
Visions, Landscapes, Outlines and Designs) are mastered. As noted
earlier, specific EA artifacts related to each of these general types
may be highly organization-specific, but all the six types should be
adequately represented by some artifacts fulfilling the corresponding
roles. Importantly, the maturity of an EA practice implies mastering
and using a reasonable number of appropriate types of EA artifacts
necessary for addressing key IT-related organizational problems (see
Figure 19.3), often ten to fifteen different types, rather than as many
different types of EA artifacts as possible. Put it simply, maturity
means using “just enough” of the right EA artifacts, rather than more
EA artifacts.

Second, in mature EA practices all EA-related processes are
predictable and repeatable. Every EA-related process is clearly
defined and associated with specific standardized types of EA
artifacts serving as its regular inputs or outputs. Moreover, every EA-



related process is consistently followed with the involvement of all
relevant decision-makers and enables adequate engagement
between business and IT stakeholders. In mature EA practices, all
participants of EA-related processes clearly understand the meaning
and purpose of these processes, as well as the roles of the
underlying EA artifacts in these processes. Many actors of a mature
EA practice can accurately and unambiguously describe the
respective processes and artifacts[436].

Third, mature EA practices pay significant attention to the
optimization of EA artifacts and EA-related processes. In particular,
the quality of existing EA artifacts and processes is formally reviewed
and assessed within the architecture function on a periodical basis,
often yearly. As part of these discussions, inefficiencies and
opportunities for improvements are identified and corrective actions
are planned accordingly. Regular reviews of current EA artifacts and
their templates help align their informational contents and
representation formats to the information needs of their stakeholders
and maintain their overall adequacy.

Fourth, mature EA practices rely on a direct and open dialog
between business executives and architects. Instead of employing
specialized engagement managers to facilitate communication (see
Figure 16.4), both business leaders and architects learn to use a
common language and to consider each other as partners, rather
than counterparts. In mature EA practices, architects clearly
understand the goals and concerns of business managers, while
managers appreciate the contribution of architects to reaching their
objectives. As a result, both parties achieve greater levels of mutual
understanding, trust and respect.

Fifth, in mature EA practices the overall ratio of urgent and local
initiatives (see Table 7.1) in IT investment portfolios tends to be lower
than in their less mature counterparts from the same industry sector.
On the one hand, in mature EA practices more business needs are
identified in advance during the Strategic Planning process and
placed as planned IT initiatives in corresponding Roadmaps. Due to
the better engagement with business stakeholders, mature EA
practices essentially convert many urgent initiatives into foreseen
local initiatives (see Figure 7.3) and ensure their alignment with the



existing strategic plans. On the other hand, mature EA practices
facilitate proactive identification of strategic opportunities for future IT
investments and launch more IT initiatives in a top-down manner (i.e.
strategic and fundamental initiatives), thereby reducing the number of
reactive local initiatives. However, urgent and local initiatives still
cannot be avoided entirely regardless of the maturity level, especially
in dynamic industries, e.g. retail.

Lastly, in mature EA practices the total percentage of strategic IT
investments tends to be higher than in their less mature counterparts
from the same industry sector[437]. The business value of all proposed
IT initiatives is better assessed and understood at their outset. As a
result, the initiatives with a substantial strategic contribution are
stimulated, while the initiatives bringing only marginal long-term
benefits are discouraged. Moreover, as noted earlier, mature EA
practices more often explicitly manage architecture debts (see Figure
18.12) and employ some numerical measurements of the quality of IT
investment portfolios to quantitatively estimate, monitor and control
the overall ratio of strategic IT investments (see Figure 18.7). These
efforts maximize the portion of the IT budget invested strategically,
though non-strategic IT investments still cannot be completely
avoided.

Importantly, the maturity of an EA practice is manifested mostly
not in doing some special activities, following more sophisticated
processes or creating more advanced EA artifacts, but rather in doing
ordinary things better, more systematically and in a more predictable
manner. From this perspective, a mature EA practice can be
metaphorically compared with a well-oiled, fine-tuned and self-
optimizing clockwork mechanism, where all operations are simple,
but decently honed, properly scheduled and perfectly coordinated
with each other.
Maturity of an EA Practice as a Factor of Sustainable
Competitive Advantage
In the 21st century, packaged systems, hardware infrastructure and
outsourced IT services essentially became standard commodities
readily available to all market players for a relatively low price. Due to
their ubiquity, these resources on their own cannot provide a
significant competitive advantage to any organization[438]. Custom



strategic information systems and innovative applications of
technology may bring considerable business benefits and improve
the competitive positions of organizations in the market. However, in
most cases these systems and innovations can be rather quickly
copied or simulated by competing companies giving their original
creators only temporary bursts of competitive advantage[439].
Moreover, the same logic is also valid for specific business products
and services. After being introduced as highly innovative or strategic
by a leading organization, these new products or services are readily
imitated by all major market players and become industry-standard
mainstream offerings, gradually losing their strategic value for the
organization that initially invented and introduced them to the market.

For this reason, sustainable competitive advantage today comes
not from specific IT systems, business products or services, but
rather from the ability to consistently outperform competitors in
various aspects of business performance, e.g. understand customer
needs better, respond to these needs more quickly, provide better
service quality or deliver cheaper products. Essentially, in the 21st
century the competition between organizations is a competition
between their management models and approaches, rather than
between their products and services as it was before[440]. Currently,
the overall quality of management can be regarded as the single
most important competitive factor defining the organizational
performance in the long run.

Similarly, sustainable competitive advantage from using IT today
also comes predominantly from the ability to manage IT better than
competitors or, in other words, from having a more developed IT
capability[441]. Furthermore, due to the actual convergence of
business and IT in modern companies, IT management nowadays
represents an essential part of general organizational management.
The quality of IT management is an integral component of the overall
management quality. An EA practice, in its turn, represents a critical
element of IT management and the quality of an EA practice (or an
EA capability), along with the quality of IT delivery and support (see
Figure 17.1), defines the organizational IT capability and contributes
to the overall quality of IT management[442]. Via boosting the quality
of management, an EA practice allows organizations to surpass their



competitors on a systematic basis and achieve lasting competitive
benefits in the market, e.g. operational excellence, customer intimacy
or product leadership (see Figure 3.2). From this perspective, the
maturity of an EA practice can be viewed as one of the multiple
factors determining the enduring competitive advantage of
organizations. The role of the maturity of an EA practice as a factor of
sustainable competitive advantage is shown in Figure 19.4[443].

Figure 19.4. Maturity of an EA practice as a factor of sustainable
competitive advantage

As a source of sustainable competitive advantage, the maturity of
an EA practice essentially represents a valuable organizational asset,
or resource, that can be obtained only with deliberate and persistent
effort. Moreover, it requires substantial time investments to be
developed or cultivated. Unlike specific business ideas, products or
services, it cannot be easily acquired, copied, mimicked or “stolen”
from other companies. For these reasons, in the 21st century the
maturity of an EA practice can be considered as a full-fledged factor
of sustainable competitive advantage and as one of the constituents
of competitive success in the market.



Enterprise Architecture Practice and Enterprise
Architecture Consulting
Enterprise architecture has always been very closely associated with
consulting practice[444]. Historically, information systems planning
services had been offered seemingly by almost every self-respecting
IT consultancy[445]. As noted earlier, all the widely known
comprehensive information systems planning methodologies had
been driven by consultancies. Starting from the seminal BSP
methodology introduced by IBM in the late 1960s, all subsequent
architecture-based planning methodologies had been promoted by
consulting companies and individual consultants, e.g. Method/1 by
Arthur Andersen and Information Engineering by James Martin, Clive
Finkelstein and affiliated consultancies. Similarly, the first widely
known BSP-based planning methodology explicitly using the term
“enterprise architecture”, Enterprise Architecture Planning (EAP), had
also been promoted by consultants. At that time, many or even most
companies did not have their own internal architects or dedicated IT
planners[446].

From the perspective of consultancies, the practice of information
systems planning, and later the practice of enterprise architecture,
were virtually equivalent to time-limited consulting engagements, or
one-shot planning projects, where the consultants guided by
corresponding step-wise planning methodologies (e.g. BSP or EAP),
studied client organizations, analyzed their business strategies and IT
landscapes, developed idealistic architectures defining desired long-
term target states and got paid merely for creating comprehensive
documents or EA artifacts[447]. Unsurprisingly, consultants at that time
often proclaimed the necessity for organizations to “create”
architecture, preferably with their involvement, and promoted the
benefits of “having” architecture, rather than using it for
communication and decision-making, as if the very existence of
detailed architectures somehow automatically benefited
organizations[448]. However, as noted earlier, the very planning
approach embodied in various slightly different formal architecture-
based planning methodologies from BSP to TOGAF proved



ineffective and, in most cases, produced only the heaps of cryptic
architectural documents of little or no value to client companies[449].
From a financial point of view, these planning engagements
represented sheer losses for client organizations, but riskless profits
for consulting companies[450]. For this reason, such consulting
services were very actively promoted by consultancies in the market
despite their evident practical ineffectiveness[451].

Moreover, this consultants-driven engagement-based planning
approach essentially implied complete outsourcing of organizational
information systems planning activities to external consultancies and
opened numerous uncontrolled opportunities for consultants to
manipulate and even abuse their clients. First, often the relationships
between consultancies and client organizations were rather short-
term and ended after the stipulated architectural deliverables were
completed. In these cases, consultancies were naturally motivated
only to “sell” more documents, rather than improve information
systems planning in any real sense. As a result, consultants
essentially cared neither of how these documents were used, nor of
their actual quality[452].

Second, in the case of long-lasting relationships between
consultancies and their clients, these information systems, and later
enterprise architecture, planning engagements were often used by
consultancies as a vehicle for selling more of their own products and
services. For example, vendor-affiliated consultancies often used
discounted or even free planning engagements as a pre-sale
opportunity for recommending their own software products or
hardware equipment. Likewise, large IT service companies often
used planning engagements to secure further profitable contracts for
the development and support of the IT systems prescribed by the
architectural plans they created[453].

Third, consultancies often try to resell the same architectural plans
to multiple client organizations while positioning them as client-
specific (unfortunately, this trick is used not only by EA
consultancies). In these situations, architectural plans initially
developed by the consulting company for one client are subsequently
resold with minor adjustments to other clients presumably facing
analogous problems (e.g. clients from the same industry) without



taking into account their unique contexts. Unsurprisingly, expensive
“custom” plans produced by consultancies may turn out to be simply
inapplicable for their clients[454].

Lastly, consulting companies often abused the trendy buzzword
“enterprise architecture” (as well as previous popular buzzwords like
“information engineering”) to market and sell whatever services they
provided under the latest catchy titles to increase their chances of
winning and signing contracts[455]. As a result, a broad spectrum of
various IT services had been positioned in the market as “EA
consulting”, sometimes bearing little or no connection between what
was promoted and what was actually offered[456]. Essentially,
anything starting from the development of comprehensive
organization-wide architectural plans and ending with the planning
and implementation of separate IT projects could have been
marketed and sold under the attractive brand of enterprise
architecture, thereby creating considerable confusion around this
term[457].

However, at the present time the industry situation with EA
consulting is seemingly changing for the better. On the one hand, the
fundamental ineffectiveness of the formal planning approach
pioneered about 50 years ago by BSP and currently represented by
multiple derivative step-by-step EA methodologies still actively
promoted by many consultancies and gurus (e.g. TOGAF) is arguably
widely understood in organizations. Even though many successful EA
practices today are still operating under the “signboard” of TOGAF
and other popular EA frameworks, the actual prescriptions of these
frameworks are never treated seriously by architects and do not affect
their real activities in any sense[458]. Instead of following archaic step-
wise EA methodologies for producing unusable documentation, the
EA community finally developed a set of consistent planning best
practices described in this book that proved their efficacy in
organizations.

On the other hand, the very nature of the EA discipline has
changed significantly as well. From the initial consulting-driven
discipline based predominantly on short-term planning engagements,
enterprise architecture turned into a full-fledge and established
internal organizational practice[459]. Most companies realized that



they can outsource only information systems delivery, but not their
strategic planning. Furthermore, today it is seemingly also widely
acknowledged in the industry that any static architectural plans, even
of the highest quality, bring only a limited value at best, while the real
value of planning can be achieved only via embedding a disciplined
planning process into the organizational decision-making
mechanism[460]. As a result, the majority of large and even medium
companies in developed countries now tend to host their own
permanent architecture teams responsible for information systems
planning instead of relying on the services of external consultancies
to carry out the planning on their behalf.

In spite of the general historical ineffectiveness of pre-EA and EA
consulting practices, currently EA consulting still plays an important
role in the EA discipline and forms a separate multibillion-dollar global
market[461]. Presently, various EA consulting services are offered by
most global vendors and international consultancies including, among
others, Accenture, Capgemini, Cognizant, Deloitte, DXC Technology,
EY, HCL Technologies, HP, IBM, Infosys, KPMG, Microsoft, Oracle,
PwC and TCS[462], not to mention countless local, niche and boutique
EA consultancies. However, the practical role of EA consulting now is
significantly different from its previous, historically discredited,
traditional role. In particular, EA consultants today are usually
engaged to complement internal architects, rather than to accomplish
the planning instead of them. Architecture functions in many
companies now employ both in-house and external architects
collaborating together and forming a synergistic partnership beneficial
for organizations[463]. Internal architects constitute the permanent
skeleton of an architecture team, understand the needs and specifics
of their organization and protect its interests from external
manipulations, while consulting architects offer a broader outlook,
understand latest industry trends, best practices and technologies
and enrich the organization with their expertise.

From the perspective of their goals, meaning and organizational
impact, productive relationships between client companies and EA
consultancies can be loosely classified into three main types of
consulting engagements: initiative-based engagements, strategic
engagements and developmental engagements.



Initiative-Based Engagements
Initiative-based engagements are EA consulting engagements
when external architects are hired by a client organization to plan and
then supervise the implementation of specific IT initiatives. In these
cases, consulting architects are typically engaged either because of
their in-depth knowledge of particular technologies for which the
organization lacks adequate in-house expertise, or simply to add
more capacity and accommodate the transient peaks of commencing
IT initiatives during the periods of active IT investments and intense
IT-driven transformations. These consulting engagements essentially
represent a rather expensive way for organizations to temporarily
extend their workforce with additional manpower possessing the
necessary skills and experience.

In this type of engagements, EA consultants essentially fulfill the
role of solution architects (see Figure 16.1), work under the
supervision of internal enterprise architects, business area architects
and domain architects and are involved only in the Initiative Delivery
process (see Figure 16.3). Their role implies leading the development
of Outlines and then Designs for separate IT initiatives addressing
specific business needs suggested by Visions, leveraging existing
Landscapes and aligning to organization-wide Considerations and
Standards. Moreover, the role of EA consultants in these
engagements usually also implies participating in the actual solution
implementation activities, at least in some form, often via supervising
and supporting project teams delivering corresponding IT solutions.
The ultimate outcome of these consulting engagements is either
deployed and functioning IT systems, or at least systems at the later
stages of their development cycle when all architecturally significant
questions and risks have been fully addressed.

Initiative-based engagements allow organizations to fill their
knowledge gaps in highly specific, exotic types of solutions, products
or technologies, attract experienced architects with the required
competence on an as-necessary basis and quickly adapt to the high
“seasonal” workload. This type of engagements can be regarded as
the most basic, short-term and common form of relationship between
client companies and EA consultancies.
Strategic Engagements



Strategic engagements are EA consulting engagements when
external architects are hired by a client company to help plan its long-
term development or a global reorganization of its IT landscape. In
these cases, consulting architects are usually engaged either
because of their significant experience with massive IT-driven
transformations in specific businesses and industry sectors, or
because of their good understanding of the strategic business
potential of particular innovative or disruptive technologies. These
consulting engagements provide excellent opportunities for
organizations to get acquainted with the latest industry trends in using
IT for enabling business operations and rethink the general role of IT
in their business models.

In this type of engagements, EA consultants essentially fulfill the
role of enterprise architects, business area architects or domain
architects (see Figure 16.1), work in close collaboration with internal
architects and actively participate in the Strategic Planning and
Technology Optimization processes (see Figure 16.3). Their role
implies contributing to the development of Considerations and Visions
by proposing effective long-term strategies aligned with the global
industry directions, as well as contributing to the evolution of
Standards and Landscapes leveraging their broad knowledge of the
recent technological developments, vendor offerings and respective
best practices in these areas. Although these consulting
engagements often result in the creation or update of some EA
artifacts and the launch of some IT initiatives, the most critical
outcome expected from these engagements is the transfer of
knowledge from EA consultants to internal architecture teams.

Strategic engagements allow organizations to be part of ongoing
global industry transformations, stay relevant with the latest waves
and revolutions of technological progress, augment and update the
skills of their internal architecture teams with valuable external
competence. This type of engagements can be viewed as a rather
advanced and even strategic form of collaboration between client
companies and EA consultancies.
Developmental Engagements
Developmental engagements are EA consulting engagements
when external architects are hired by a client organization to help



establish, evolve or improve its internal EA practice, architecture
function and EA-related processes. In these cases, consulting
architects are usually engaged because of their knowledge of existing
industry best practices in using enterprise architecture, previous
experience in organizing architecture functions, enhancing EA-related
processes and improving the quality of the dialog between business
and IT. These consulting engagements naturally support companies
in their endeavors to start practicing enterprise architecture or evolve
their current EA practices to a higher level of maturity, e.g. optimize
existing EA artifacts or establish a full-fledged Strategic Planning
process (see Figure 19.2).

In this type of engagements, EA consultants essentially fulfill the
role of architecture managers organizing the effective work of an EA
practice, defining appropriate architecture positions and their
responsibilities, establishing and fine-tuning the Strategic Planning,
Initiative Delivery and Technology Optimization processes (see Figure
16.3). Their role implies governing, managing and often even hiring
internal architects for different architecture positions, involving all
relevant stakeholders in EA-related decision-making processes and
achieving high quality of all EA artifacts supporting these processes.
The ultimate outcome of these consulting engagements is qualitative
improvements in the organizational EA practice and its processes, as
well as the transfer of knowledge from EA consultants to internal EA
leaders.

Developmental engagements allow organizations to start
practicing enterprise architecture from scratch when their in-house
EA expertise is insufficient or lacking altogether, improve already
existing EA-related processes and adopt latest industry approaches
and best practices. However, as noted earlier, an EA practice
requires deliberate organizational learning and cannot be established
or improved merely by engaging even the best EA consultants for a
limited period of time without a genuine commitment of internal
actors. This type of engagements can be considered as the most
advanced form of partnership between client companies and EA
consultancies. Besides helping individual organizations boost their
EA practices, developmental engagements also facilitate knowledge
exchange within the broader EA community, the propagation of



practical experience across the industry and the accumulation of
consistent EA best practices.
Productive and Counterproductive Relationships with
Consultancies
As discussed above, constructive relationships between client
organizations and EA consultancies can be loosely categorized into
initiative-based engagements, strategic engagements and
developmental engagements. These three types of productive EA
consulting engagements mapped to the corresponding EA-related
processes are shown in Figure 19.5.





Figure 19.5. Three types of productive EA consulting
engagements

Although EA consulting can provide valuable intellectual input,
deliver significant benefits to organizations, complement and enrich
their in-house EA expertise and support their internal EA practices,
some types of relationships with EA consultancies can be considered
unproductive or even detrimental to client companies. These types of
engagements are seemingly still rather widely offered by many EA
consultancies and gurus, but in most cases should be avoided by
organizations as non-value-adding at best and harmful at worst.

First, many consultancies still capitalize on promoting and selling
project-based documentation-oriented EA consulting highly
resembling infamously known old-style BSP studies, i.e. when
consultants analyze the organization for several months, produce a
comprehensive set of required documents, collect their paychecks
and leave the organization. As noted earlier, this approach never
worked particularly well (at least for client companies) and most often
results only in heaps of useless documentation[464]. This type of EA
consulting can only waste money, discredit the very word
“architecture” and even undermine all further attempts to establish an
EA practice in an organization[465]. For this reason, companies should
avoid EA consulting engagements where architectural documents are
positioned as their primary output[466]. Instead, successful consulting
engagements result primarily in the transfer of knowledge and
competence from EA consultants to internal architects, or at least
deliver tangible IT solutions for particular business needs in the case
of initiative-based engagements (see Figure 19.5).

Second, organizations should avoid the temptation to completely
outsource their EA practices to external consulting companies in a
way similar to IT delivery and support[467]. This type of partnership
between client organizations and EA consultancies is unequal and
essentially puts these organizations in an inferior position of
significant dependence on their consultancies. Unlike IT delivery and
support functions, an architecture function is a strategic
organizational function that should not be outsourced. Since many
EA-related planning decisions are highly strategic in nature, these



decisions should be made by the organization itself, rather than by
some third parties on behalf of the organization[468]. Put it simply, by
delegating their EA practices to external EA consultancies,
companies essentially start to implement the business strategies of
these consultancies, rather than their own strategies. Moreover, the
delegation of an EA practice to external consultancies creates ample
opportunities for abuse, as discussed earlier. For instance, if an EA
consulting company is associated with a particular technology vendor,
then this company is likely to lead its dependent client organizations
to the situation of vendor lock-in[469]. For this reason, companies
should avoid excessive dependence on EA consultancies, limit the
influence of consultants on their EA-related decision-making
processes and employ their own permanent architecture teams as
the core of their EA practices. Strong internal architecture teams can
assert genuine organizational interests, stop uncontrolled planning
decisions in the interests of external consultancies and protect
organizations from manipulations and authority of EA consultants and
gurus. Essentially, internal architecture teams are necessary to
maintain the “sovereignty” of an organization from the perspective of
information systems planning. As a rule, most members of an
architecture team should be permanent employees of an
organization, not external EA consultants.

Lastly, there are arguably little or no reasons to engage external
EA consultants for developing facts EA artifacts (see Table 2.1), e.g.
current-state Landscape Diagrams or Inventories. These artifacts are
conceptually simple, do not imply any planning decisions and can be
developed in a rather straightforward manner merely by documenting
the existing IT environment (see Figure 2.7). Although their initial
development may be time-consuming and tedious, it does not require
much specific knowledge, deep expertise or particularly high
qualification. Since external EA consultants tend to be more
expensive for organizations than internal architects, engaging EA
consultants for developing facts EA artifacts in most cases is
economically inefficient and may be justified only when the in-house
EA expertise is insufficient even for this simple activity, e.g. any
experience with specialized software tools among internal architects
is missing.



Chapter Summary
This chapter discussed the initiation, acceptance and maturity of an
EA practice in organizations, as well as the role of external
consultancies in an EA practice, including different types of EA
consulting engagements, productive and counterproductive
relationships between client companies and EA consultancies. The
key message of this chapter can be summarized in the following
essential points:

An EA practice in an organization cannot be instantly
“switched on” by hiring architects, but requires considerable
effort, intensive organizational learning and may take up to
several years to establish and mature necessary EA-
related processes
The most practical way to establish an EA practice is to
gradually introduce its elements into the organizational
organism via mastering and institutionalizing the usage of
corresponding types of EA artifacts step-by-step under the
guidance of a designated EA leader
The historical path to establishing an EA practice reflects
the natural evolution of EA-related activities from simple to
more complex ones, while the deliberate path represents a
more proactive approach enabled by the availability of
experienced architects and proven EA best practices
Organizational acceptance of an EA practice can be
facilitated by a number of measures including avoiding
unnecessary IT-babble, using intuitive representation
formats for EA artifacts, leveraging existing decision-
making documents, avoiding sophisticated EA tools,
providing appropriate training and demonstrating early wins
Although the maturity of an EA practice can hardly be
measured objectively, it can be assessed roughly with a
number of approaches, e.g. evaluating the outcomes of the
practice, matching the practice against the common
historical evolutionary path and observing several
characteristic signs of maturity



As a resource that cannot be easily acquired, copied or
imitated by other companies, the maturity of an EA practice
represents a full-fledged strategic asset and can be
regarded as an important contributing factor of sustainable
competitive advantage
Productive EA consulting engagements can be classified
into initiative-based engagements (consultants plan and
supervise the implementation of separate IT initiatives),
strategic engagements (consultants help plan the long-term
development of an organization) and developmental
engagements (consultants help establish or improve an
internal EA practice)
Project-based documentation-oriented engagements,
engagements focused on facts EA artifacts and complete
outsourcing of EA practices to external consultancies can
be viewed as counterproductive relationships between
client organizations and consulting companies





Afterword
In this book, I made a pretty bold effort to analyze established
industry best practices in using enterprise architecture as well as to
provide a refreshing look at the EA discipline in general. This book
debunks many wide-spread myths surrounding enterprise
architecture and offers a comprehensive description of an EA
practice based on the empirical evidence collected from tens of real
organizations.

First, this book criticizes the mainstream ideas and views
aggressively promoted by numerous commercially motivated EA
“experts”, i.e. popular EA frameworks and other similar flawed
planning approaches. Second, and much more important, this book
provides a sound evidence-based alternative to the heaps of faddish
EA-related recipes having little or no relationship to the practical
realities of information systems planning. In this book, I attempted to
present a consistent fads-free conceptualization and rich description
of current EA best practices based directly on the first-hand empirical
data from the industry.

Hopefully, this book offers a more adequate, realistic and
actionable description of an EA practice than the ones provided by
most other available sources on enterprise architecture, the
description that was necessary to systematize, codify and explain
existing EA best practices, the description that the EA community,
practitioners and students truly deserve. This long-awaited
description arguably can move the entire EA discipline forward and
eventually transform it from the inscrutable craft understandable only
to experienced architects into a demystified and mature profession.

As the sole author of this book, I am the only one to be blamed or
praised for the quality of the ideas and materials presented here. I
would be happy to receive any questions, comments, opinions,
feedback and even criticism from the readers of this book. Finally, I
would be very grateful if the readers could send me their own views,
ideas, suggestions for improvement, samples of real EA artifacts or
any other materials that can help improve the quality of the book and
prepare the third updated edition in the future.



  
Best regards,
Svyatoslav Kotusev (kotusev@kotusev.com)

mailto:kotusev@kotusev.com




Appendix A: The Origin of EA and
Modern EA Best Practices

The main chapters of this book provided a comprehensive description
of the existing industry best practices in using enterprise architecture
for improving business and IT alignment. This appendix discusses in
great detail the long and intricate history of the modern EA discipline,
explains the origination of the established EA best practices in their
current form and clarifies their relationship to widely discussed EA
frameworks. In particular, this appendix starts with describing the
historical evolution of formal architecture-based planning
methodologies from the 1960s to the present days. Then, this
appendix discusses the three common problems of all formal
architecture-based planning methodologies, demonstrates their
practical ineffectiveness and analyzes the actual prevalence of these
methodologies in organizations. Lastly, this appendix concludes that
the modern EA best practices described in this book emerged in the
industry and have no real relationship to widely promoted EA
frameworks.



The Origin of Enterprise Architecture: Myths and
Facts
The longstanding and widely accepted myth existing in the EA
community suggests that the entire EA discipline originates from the
breakthrough article of John Zachman titled “A Framework for
Information Systems Architecture” published in 1987 in the IBM
Systems Journal[470], which introduced the first EA framework
(Zachman Framework) that subsequently provided the basis for
current EA best practices reflected in modern frameworks[471], most
notably in TOGAF[472]. Ironically, but an evidence-based analysis of
the current and historical literature on information systems planning
clearly shows that nothing could be farther from the truth, while the
real origin of the EA discipline in its current form and the
corresponding best practices described in this book seemingly can be
best explained by the following quote of renowned management
scholars:

“Classics [in management] typically arise not from the writings
of academics or consultants but emerge out of practitioner
responses to economic, social, and competitive challenges”
(Miller and Hartwick, 2002, p. 27)
On the one hand, numerous architecture-based information

systems planning approaches and methodologies have been
proposed by various consultancies, gurus and experts since the very
early days of computing long before 1987. On the other hand, all
these proposed approaches and methodologies never proved
effective and current EA best practices are essentially unrelated to
these approaches beyond trivial common-sense generalities, e.g.
development of some EA artifacts.



The History of Architecture-Based Planning
Methodologies 
The idea of deliberate information systems planning is far from new
and dates back to the 1960s when the first planning approaches had
been proposed. Since then, the discourse around organization-wide
IT planning has gradually evolved from information systems plans to
information systems architecture and finally to enterprise
architecture[473]. Nevertheless, the fundamental tenets and
assumptions of corresponding architecture-based planning
methodologies still stayed largely the same for the last half of a
century and remained virtually unchanged from the 1960s to the
present days.
Information Systems Plans Epoch
Since the beginning of the commercial use of computers in large
organizations, numerous approaches had been proposed to plan,
design and organize corporate information systems. These early
planning approaches offered various recommendations on how to
plan organization-wide information systems based on a business
strategy, goals and objectives[474], products and markets[475], overall
organizational system[476], data flows between departments[477],
suppliers and orders[478], ends and means[479], vertical and horizontal
classifications[480], critical success factors[481], management
decisions[482], information requirements[483] and even generic soft
systems problem-solving methodology (SSM)[484]. Many of these
approaches implied some form of modeling to understand the
required structure of information systems as well as the creation of
some explicit information systems plans.

However, the earliest rudiments of the step-wise planning
methodology currently advocated by TOGAF and other EA
frameworks can be seemingly traced back to the article of Marshall K.
Evans and Lou R. Hague titled “Master Plan for Information Systems”
published in 1962 in Harvard Business Review[485]. This article
proposed to use various modeling techniques including information
flows, input-output matrices and layout charts for creating the “master
plan” defining the structure of required information systems (prototype



of modern enterprise architecture)[486]. More importantly, the article
also outlined a high-level five-step approach to information systems
planning strongly resembling the general logic of all subsequent
architecture-based planning methodologies. This step-wise planning
approach proposed in the article, presumably the earliest published
approach to information systems planning, is shown in Figure A.1.

Figure A.1. The earliest step-wise approach to information
systems planning (1962)[487]

Later a more detailed step-by-step approach to information
systems planning based on very similar ideas had been published in
Datamation magazine by M. Herbert Schwartz in 1970[488]. The step-
wise planning approach proposed by Schwartz is shown in Figure
A.2.

Figure A.2. The approach to information systems planning
proposed by Schwartz (1970)[489]

Seemingly the first detailed structured methodology for
organization-wide information systems planning was the Study
Organization Plan (SOP) methodology introduced by IBM in the early
1960s and later supplemented with more extensive descriptions and
teaching materials[490]. The SOP methodology was carried out by a
specialized team of planners in a sequential manner and implied
studying an organization and its operations by means of interviewing



its business managers, then specifying requirements for the
necessary information systems and finally designing the actual
systems. Each of these activities, or phases, produced corresponding
formal written reports using various forms, standardized sheets and
simple modeling techniques. In the late 1960s, similar planning
methodologies had also been proposed by some other companies
and experts[491]. The step-wise planning approach recommended by
the SOP methodology is shown in Figure A.3.

Figure A.3. IBM Study Organization Plan (SOP) methodology
(1968)[492]

However, the earliest full-fledged, comprehensive and
commercially promoted step-by-step information systems planning
methodology that undoubtedly shaped modern EA frameworks was
the Business Systems Planning (BSP) methodology[493] initiated by
IBM in the late 1960s and led by P. Duane (“Dewey”) Walker[494]. The
first edition of BSP officially issued in 1975 introduced many novel
ideas easily found in current EA frameworks and methodologies. For
instance, the BSP methodology was implemented in a step-wise
manner starting from identifying business objectives, defining
business processes and data, analyzing the existing IT landscape
and ending with developing a desired future information systems
plan, preparing a detailed action plan and communicating it
(prototype of the steps found in most current EA methodologies
including, among others, TOGAF architecture development method).
BSP activities were carried out by a dedicated group of experts called
the BSP study team and responsible for collecting data via
interviewing business managers and then developing information
systems plans in a top-down manner (prototype of modern
architects). BSP information systems plans described the relationship



between an organization, its business processes, data and
information systems (prototype of the core domains found in most
current EA frameworks). And lastly, BSP used relationship matrices,
information systems networks, flowcharts and other formal modeling
techniques to describe processes, systems and data (prototype of
modern EA diagrams)[495]. The step-wise planning approach
recommended by the first edition of the BSP methodology is shown in
Figure A.4.

Figure A.4. IBM Business Systems Planning (BSP) methodology
(1st edition, 1975)[496]

High demand for information systems planning methodologies in
organizations stimulated the supply of these methodologies by
consultancies[497]. As a result, after the introduction of the seminal
BSP methodology by IBM, a number of similar BSP-like planning
approaches quickly emerged in the market[498]. On the one hand,
other BSP-based methodologies had been proposed by IBM itself,
e.g. Information Quality Analysis (IQA) as a lightweight and
automated version of original BSP developed by IBM Belgium[499]. On
the other hand, highly similar planning methodologies had also been



readily proposed by other consulting companies and experts
essentially emulating and mimicking BSP in all the core aspects, i.e.
step-wise, top-down and formal planning approaches producing
comprehensive plans for required information systems[500].

For example, one of the most widely known BSP-like information
systems planning methodologies was Method/1 promoted by Arthur
Andersen (now Accenture)[501]. Method/1 advocated the same
planning approach as BSP with very similar steps including studying
an organization and its business strategy, analyzing the current IT
landscape, developing desired data, application and technology plans
and finally producing the action plan defining necessary IT projects.
The step-wise planning approach recommended by the late version
of the Method/1 methodology is shown in Figure A.5.

Figure A.5. Arthur Andersen Method/1 planning methodology
(version 8.0, 1987)[502]

Information Systems Architecture Epoch
During the further evolution of the information systems planning
consulting market, the word “architecture” gained widespread
popularity in the lexicon of consultants[503]. As a result, previous
information systems plans had been renamed to “newer” information
systems architecture, data architecture or information architecture.
This shift stimulated active discussions on how exactly architecture
should be structured and first taxonomies for organizing architecture,
or architecture frameworks[504], had been proposed accordingly
including the early architectural model of Caroline Wardle in 1984[505],
the PRISM framework in 1986[506] and only then the famous
Zachman Framework in 1987[507], which gained its reputation of the



first EA framework seemingly only because of its effective promotion
to the masses[508].

After the main focus in the information systems planning
discourse shifted to architecture, the corresponding methodologies
had been renamed accordingly to architecture planning
methodologies. For instance, the BSP methodology, which initially
focused on old-fashioned “information systems plans” (see Figure
A.4), in the later versions switched to more trendy “information
architecture” to describe the relationship between business
processes and data classes. The step-wise planning approach
recommended by the fourth edition of the BSP methodology is shown
in Figure A.6.

Figure A.6. IBM Business Systems Planning (BSP) methodology
(4th edition, 1984)[509]

Highly similar architecture planning methodologies had also been
offered by other prominent consultancies including, among others,
the 4FRONT methodology by Deloitte & Touche (now Deloitte), the
Summit S methodology by Coopers & Lybrand (now part of PwC)[510],
the Information System Master Architecture and Plan (ISMAP)
methodology by Atkinson, Tremblay & Associates (now defunct)[511]

and the analogous architecture planning methodology by Nolan,
Norton & Company (now part of KPMG)[512]. For example, the step-
wise planning approaches recommended by Atkinson, Tremblay &
Associates and Nolan, Norton & Company are shown in Figure A.7
and Figure A.8 respectively.



Figure A.7. Atkinson, Tremblay & Associates ISMAP planning
methodology (1990)[513]

Figure A.8. Nolan, Norton & Company architecture planning
methodology (1987)[514]

Aside from major consulting companies, similar architecture
planning methodologies had also been actively promoted by
individual consultants and gurus including Edwin E. Tozer[515],
Thomas E. Gallo[516], Denis A. Connor[517], Claire M. Parker[518],
William H. Inmon, now better known as an expert in data
warehousing[519], and even by some academics[520]. All these
methodologies advocated essentially the same planning approach as
BSP that implied interviewing business leaders, determining their
business strategies, goals and information needs, assessing the
current information systems support, describing the desirable
architecture of future information systems and eventually formulating
actionable implementation plans. For example, the step-wise
planning approaches recommended by Edwin E. Tozer and Thomas
E. Gallo are shown in Figure A.9 and Figure A.10 respectively.



Figure A.9. The architecture planning methodology proposed by
Tozer (1988)[521]

Figure A.10. The architecture planning methodology proposed
by Gallo (1988)[522]

Being widely promoted in commercial private sector companies,
architecture planning methodologies also started to expand into U.S.
public sector and governmental organizations[523]. The Department of



Defense was one of the first U.S. government agencies to develop its
own architecture planning methodology. Specifically, based on the
earlier approaches to architecture, the Defense Information Systems
Agency (DISA) composed the Technical Architecture Framework for
Information Management (TAFIM)[524]. TAFIM defined a
comprehensive formal planning methodology with a familiar top-
down, step-by-step logic highly resembling all the previous
architecture planning methodologies. The step-wise planning
approach recommended by the late version of TAFIM is shown in
Figure A.11.

Figure A.11. TAFIM architecture planning methodology (1996)[525]

A notable branch of architecture planning methodologies is the
family of approaches collectively titled as Information Engineering.
The original Information Engineering methodology was initially
proposed by IBM alumni Clive Finkelstein and James Martin in
1981[526], but later Information Engineering split into several slightly
different sub-branches offered by various consultancies and
gurus[527]. The most widely known sub-branch of the Information
Engineering family is the sibling approach titled as Strategic



Data/Information Planning and actively promoted by James
Martin[528]. Information Engineering shifted the primary focus of
architectural planning from business processes and applications to
data as a “first-class citizen”. While most previous architecture
planning methodologies started the planning effort from identifying
business processes or applications, Information Engineering
recommended developing comprehensive data architecture first and
only then deriving required systems, processes and procedures from
this data architecture. Proponents of Information Engineering argued
that data entities tend to be more stable in nature than the business
processes that manipulate these entities and data-driven planning
approaches, therefore, are more likely to produce sound, reliable and
long-living architecture[529]. For example, the late versions of
Information Engineering recommended by Arthur Young consultancy
(now part of EY) and Clive Finkelstein are shown in Figure A.12 and
Figure A.13 respectively.

Figure A.12. Information Engineering methodology proposed by
Arthur Young (1988)[530]



Figure A.13. Information Engineering methodology proposed by
Finkelstein (1989)[531]

In the 1990s, the entire Information Engineering branch had faded
away, while the “trunk” of architecture planning approaches continued
its active growth and further evolution towards modern enterprise
architecture methodologies.
Enterprise Architecture Epoch
At the beginning of the 1990s, the newer term “enterprise
architecture” became in vogue. This term was initially introduced in
the NIST model of enterprise architecture[532] and some other
publications[533]. However, the first full-fledged planning methodology
explicitly referring to enterprise architecture and titled simply
Enterprise Architecture Planning (EAP) was proposed by consultants
Steven H. Spewak and Steven C. Hill in 1992[534]. EAP was based on
BSP (see Figure A.4 and Figure A.6) and recommended essentially
the same formal top-down step-wise approach to develop
comprehensive enterprise architecture[535]. The step-wise planning
approach recommended by the EAP methodology (the so-called
“wedding cake”) is shown in Figure A.14.



Figure A.14. Enterprise Architecture Planning (EAP)
methodology (1992)[536]

The “brand new” notion of enterprise architecture had been
willingly adopted by the broader consulting community. As a result,
other consultants and gurus including Bernard H. Boar[537] and
Melissa A. Cook[538] proposed their own, very similar step-wise
methodologies for developing enterprise architectures, though under
slightly different titles, e.g. enterprise IT architecture and enterprise
information architecture. Also, after the further widespread
popularization of the term “framework” within the EA community (and
the accompanying erosion of this term), many EA methodologies
became positioned as EA frameworks[539]. These trends excited a
new surge of interest in architecture among U.S. government
agencies. For instance, the Department of the Treasury introduced its
own Treasury Information Systems Architecture Framework (TISAF)
and then updated it to the Treasury Enterprise Architecture
Framework (TEAF) in line with the general industry direction[540].
Likewise, the Department of Defense replaced its earlier TAFIM
approach (see Figure A.11) with the Command, Control, Computers,
Communications, Intelligence, Surveillance and Reconnaissance
(C4ISR) architecture framework advocating an analogous six-step
planning methodology[541].

In 1999, as a reaction to the Clinger-Cohen Act obliging all
agencies of the U.S. Federal Government to develop consistent
enterprise architectures, the U.S. Federal CIO Council initiated the



Federal Enterprise Architecture (FEA) program and published the
corresponding FEA Framework (FEAF) to guide the program[542].
FEAF was based on the EAP methodology (see Figure A.14),
prescribed the same step-wise planning approach, but recommended
to develop enterprise architecture in a segmented manner[543]. Later,
essentially the same enterprise architecture planning approach was
repeated and presented as a continuous iterative process in a series
of articles in IT Professional magazine authored by Frank J. Armour,
Stephen H. Kaisler and Simon Y. Liu, contributors to the FEA
program[544]. The step-wise planning approach recommended by
Armour, Kaisler and Liu is shown in Figure A.15.

Figure A.15. The EA planning methodology proposed by Armour,
Kaisler and Liu (1999)[545]

The next generation of highly similar EA methodologies, and now
EA frameworks, promoted by both individual EA consultants and
major consulting companies had emerged in the 2000s. On the one
hand, this stream encompassed numerous slightly different EA
methodologies proposed by prominent gurus from different countries
including Christophe Longepe[546], Jane A. Carbone[547], Scott A.
Bernard[548], Fenix Theuerkorn[549], Klaus D. Niemann[550], Jaap
Schekkerman[551], Samuel B. Holcman (a former business partner of
John Zachman)[552] and some other less well-known gurus[553]. For
example, the four-phase 20-step enterprise architecture
implementation methodology recommended by Scott A. Bernard and
the eight-step iterative approach to enterprise architecture
recommended by Jaap Schekkerman are shown in Figure A.16 and
Figure A.17 respectively.



Figure A.16. The EA implementation methodology proposed by
Bernard (2004)[554]

Figure A.17. The EA implementation approach proposed by
Schekkerman (2008)[555]

On the other hand, the newer stream of planning approaches also
embraced various EA methodologies and frameworks promoted by
major consultancies including, among others, Gartner[556], IBM[557],
Oracle[558] and Capgemini[559], and even the Department of Defense
Architecture Framework (DoDAF) superseding the previous C4ISR
framework in the U.S. Department of Defense[560]. For example, the
step-wise approaches to organizing EA consulting engagements of



IBM and Oracle are shown in Figure A.18 and Figure A.19
respectively.

Figure A.18. IBM enterprise architecture consulting method
(2006)[561]



Figure A.19. Oracle enterprise architecture development process
(2009)[562]

Finally, in the 2010s The Open Group Architecture Framework
(TOGAF) gained widespread popularity in the EA community[563].
Originally based on TAFIM (see Figure A.11), TOGAF has evolved
through a series of incremental improvements from the initial version
1.0 introduced in 1995 to the current version 9.2 published in April
2018. Recently TOGAF reached the status of the most popular EA
framework[564] and is now positioned by The Open Group as a
definitive global standard in enterprise architecture[565]. The step-wise
architecture development method (ADM) recommended by TOGAF is
shown in Figure A.20.



Figure A.20. TOGAF architecture development method (ADM)
(2018)[566]

Conclusions of the Historical Analysis
The analysis of the long historical evolution of architecture-based
planning methodologies from the early days of computing to the
present days provided above (see Figure A.1 to Figure A.20) clearly
shows that the latest EA methodologies and frameworks cannot be
considered as new planning approaches in any real sense. Instead,
the historical analysis demonstrates an undeniable connection of
TOGAF and other modern EA methodologies to the earliest five-
decades-old information systems planning approaches (see Figure
A.1 to Figure A.3), and especially to BSP (see Figure A.4 and Figure
A.6). Essentially, current EA methodologies and frameworks embody
the high-level planning approach initially proposed by Marshall K.
Evans and Lou R. Hague in 1962 and borrow many lower-level
details from the BSP methodology.

Moreover, this lineage is evident and can be clearly traced at the
level of general ideas, involved companies and even at the level of
specific personalities. From the perspective of general ideas, all
architecture-based planning methodologies, whether referring to
information systems plans, information systems architecture or
enterprise architecture, were based on the same basic principles.
Namely, all these methodologies prescribed a formal, top-down and
step-wise planning approach starting with the analysis of an
organization and its business strategy and ending with some
organization-wide plans, or architectures, describing the structure of
required information systems[567]. Certainly, various architecture-
based planning methodologies offered a multitude of different
“flavors” (e.g. process, system or data emphasis), different
sequences of steps (e.g. the future state is described before the
current state or vice versa), different attitudes (e.g. one-shot projects
or iterative processes) and different terminology better aligned with
the popular buzzwords of respective historical periods (e.g.
Information Engineering appealed to the then-popular ideas of data
normalization and computer-aided software engineering (CASE)).
However, in spite of their continuous restyling and rewording,



fundamentally all these methodologies represented only slightly
different variations of the same analysis-synthesis documentation-
oriented core planning paradigm inspired by traditional industrial
engineering methods. All these methodologies from the 1960s to the
present days inherited the same pivotal ideas, e.g. first developing
comprehensive plans for information systems in some or the other
form and then implementing these plans. Furthermore, in some cases
this “genealogy” was openly admitted by the authors of corresponding
methodologies. For instance, it was explicitly acknowledged that
FEAF is based on EAP which, in its turn, is based on BSP[568],
thereby directly confirming the existing connection between modern
EA frameworks and the 50-years-old BSP methodology. Likewise, it is
officially declared that TOGAF was derived from the earlier materials
of TAFIM[569].

From the perspective of involved companies, many or even most
architecture-based planning methodologies introduced to the market
since the 1970s were products of the same narrow group of
competing consulting companies, e.g. various predecessors of
current “Big Four” consultancies (Deloitte, EY, KPMG and PwC) and
most importantly IBM, or their former employees. For example, IBM
alumni Clive Finkelstein, James Martin and John Zachman were
among the most prominent individual contributors to the stream of
formal architecture-based planning methodologies. Similarly, Edwin
E. Tozer started his consulting career at Arthur Andersen and then
worked for James Martin’s consulting company James Martin
Associates, while William H. Inmon worked for Coopers & Lybrand.

Lastly, the strong link between the latest EA methodologies and
the earliest information systems planning approaches of the 1960s-
1970s is easily traceable even at the level of specific personalities
involved in their promotion. Most importantly, John Zachman joined
IBM as a marketing specialist in the 1960s, successfully promoted
BSP in the 1970s-1980s[570], published his famous framework for
information systems architecture in 1987, then became the “father” of
enterprise architecture in the 1990s and recently acquired the Federal
Enterprise Architecture Certification (FEAC) Institute to sell FEAF and
DoDAF trainings[571]. Similarly, Clive Finkelstein began his career at
IBM in the 1960s, founded his own consultancy during the early BSP



period in the 1970s, “fathered” Information Engineering in the 1980s,
then started mentioning “enterprise information engineering” in the
early 1990s[572] and finally also switched to promoting enterprise
architecture[573].

The comprehensive historical analysis of architecture-based
planning methodologies proposed by various companies and
information systems experts since the 1960s allows making two
curious conclusions important for the entire EA discipline. First, the
historical analysis provided above clearly debunks the popular myth
that the discipline of enterprise architecture originates from the
Zachman Framework. As the analysis unambiguously demonstrates,
current EA methodologies and frameworks are evident descendants
of the earliest information systems planning approaches of the 1960s.
In fact, the Zachman Framework neither influenced architecture-
based planning methodologies in any real sense, nor even was the
first published architecture framework[574]. However, John Zachman
himself still was among the most active promoters of architecture-
based planning methodologies and specifically BSP.

Second, the historical analysis provided above allows grouping all
the discussed architecture-based planning methodologies into a
single family, or pedigree, of conceptually similar planning
approaches. Basically, all formal, top-down and step-wise planning
methodologies promoted by various consultancies and gurus over the
last half of a century from BSP to TOGAF can be viewed merely as
different elements of a single long-lasting and persistent global effort
to “sell” the same planning approach under various titles. Although
these methodologies significantly differed in their presentation style
and terminology (e.g. initially referred to information systems plans,
then to information systems architecture and finally to enterprise
architecture), their real essence and fundamental meaning stayed
unchanged and always implied the same analysis-synthesis
documentation-oriented plan-then-implement mechanistic attitude
towards information systems planning. The historical analysis of the
family of formal architecture-based planning methodologies provided
above is summarized in Figure A.21.



Figure A.21. The family of formal architecture-based planning
methodologies

In spite of the evident conceptual similarity of all the proposed
architecture-based planning methodologies from BSP to TOGAF,
some general trends in the historical evolution of these
methodologies can still be noticed. First, architecture-based
methodologies evolved from one-shot planning projects often called
architecture studies (e.g. BSP and Method/1) to continuous iterative
processes where the next planning iteration, or project, starts as soon
as the previous iteration is completed (e.g. TAFIM and TOGAF).

Second, architecture-based methodologies evolved from rather
conceptual planning focused mostly on the logical aspects of
architecture (e.g. processes, data and systems) to “deeper” planning
also encompassing the underlying physical aspects of architecture
(e.g. hardware, infrastructure and technology). For example, BSP and
Information Engineering were largely abstracted from the technical
details of architecture, while EAP and TOGAF explicitly cover the
technology domain as well.

Third, architecture-based methodologies evolved from using
relationship matrices as a means to capture and represent
architecture to using more conventional graphical notations for this
purpose. For example, BSP, Strategic Data/Information Planning and
even EAP extensively relied on process/data class (CRUD),
process/organization, organization/system and other types of
matrices to describe the relationship between various elements of



architecture, while TOGAF and other modern EA methodologies rely
primarily on graphical diagrams and models to depict architecture.

Fourth, architecture-based methodologies evolved from producing
loosely structured architectural documents to organizing their
deliverables into neat taxonomies (or frameworks, in the original
meaning of this word)[575]. For example, BSP, Method/1 and
Information Engineering implied little or no specific structure for their
products, while EAP, TOGAF and other modern EA methodologies
clearly classify the resulting EA artifacts either according to different
EA domains (e.g. business, applications, data and technology), or
into some more sophisticated logical structures (e.g. the Zachman
Framework, PRISM or other taxonomies)[576].

Lastly, architecture-based methodologies evolved from the
planning approaches with a certain sophisticated theoretical basis to
conceptually simple, largely atheoretical approaches. In other words,
the historical evolution of architecture-based methodologies went
towards the simplification of their theoretical foundations. For
instance, BSP implied a set of rigorous, sequential and conceptually
justified analytical procedures (essentially, an optimization algorithm)
that allowed deriving an ideal architecture almost automatically from
the information collected during the interviews with senior business
stakeholders via grouping closely related business processes and
data classes into cohesive IT systems. Likewise, Information
Engineering leveraged the data normalization theory developed by
Edgar F. Codd as a conceptual foundation to derive normalized,
“mathematically” optimal, non-redundant architectures. However, all
modern EA methodologies, including TOGAF, only suggest that the
desired target architecture should be defined, but without specifying
exactly how this architecture should be derived from the input
information and how to ensure the optimality of the resulting
architecture. Put it simply, early architecture-based planning
methodologies tended to have some “ideological” underpinning and
sound theoretical justifications for their procedures and outcomes,
while modern methodologies are more theoretically shallow.



The Application of Architecture-Based Planning
Methodologies
Despite being positioned as “best practices” in information systems
planning and aggressively promoted by commercially motivated
consultancies and gurus, formal architecture-based planning
methodologies rarely fulfilled their promise and usually did not meet
the expectations of organizations. Moreover, these methodologies
were consistently found to be impractical, much less effective and
popular than pragmatic and flexible homegrown architecture-based
approaches to information systems planning.
Problems of Architecture-Based Planning Methodologies
The first attempts to investigate the practical effectiveness of formal
architecture-based planning methodologies seemingly date back to
the end of the 1980s[577]. The analogous efforts had also been
undertaken later in the 1990s[578]. Then, during the following
enterprise architecture epoch, similar studies and reports appeared in
the late 2000s[579] and more recently in the 2010s[580]. All these
studies and field reports unanimously conclude that the practical
implementation of architecture-based planning methodologies is
associated with a number of considerable problems. Although these
problems are rather diverse and multifaceted, they can be grouped
into three core issues raised in some or the other form by most
empirical studies of formal architecture-based methodologies:
enormous planning efforts, low quality of the resulting plans and
disconnection from the rest of the organization. These three issues
are largely independent of each other, “orthogonal” in nature and can
be clearly attributed specifically to the very essence of corresponding
planning methodologies, rather than to some other more general
factors, e.g. lack of management commitment and support,
inadequate leadership, unclear business direction or shortage of
skilled personnel.

First, the proper execution of architecture-based planning
methodologies requires substantial investments of time, effort and
managerial attention[581]. The creation of comprehensive plans, or
architectures, formally describing an organization and its desired



future state as recommended by architecture-based planning
methodologies may take several months of full-time work for a
dedicated team of people or even longer[582]. The corresponding
development process often is further complicated by a broad
organizational scope, dynamic context, high complexity and a large
number of stakeholders involved in the process. Moreover,
comparable efforts are also required later to maintain the existing
plans or architectures up to date in order to accommodate the
ongoing changes in an organization and its environment.

Second, the planning documents or EA artifacts resulting from the
execution of architecture-based planning methodologies are often
found incomprehensible to their stakeholders and unable to support
decision-making. Common reasons for this problem include irrelevant
informational contents, inconvenient presentation formats and
inappropriate levels of abstraction and granularity of architectural
plans. Furthermore, strict architectural plans recommended by most
architecture-based methodologies are often considered too complex
and technical by senior business stakeholders, especially by
stakeholders unfamiliar with formal modeling notations and
techniques. Another factor contributing to this problem and
undermining the usefulness of architectural plans is their constant
obsolescence. Frequent shifts in business priorities quickly render
comprehensive architectures outdated and make them virtually
irrelevant to decision-makers.

Third, architecture-based planning methodologies imply a
separate standalone planning lifecycle essentially isolated from the
surrounding organizational context. These methodologies are
executed in a step-by-step manner in their own “time zone” and
guided by their own internal logic, but do not enable adequate
integration between the respective architecture planning activities and
normal organizational activities, e.g. strategic planning, portfolio
management, initiative funding and project delivery. As a result,
existing architectures are not leveraged during regular decision-
making processes and the architectural input is simply ignored. In
fact, none of the architecture-based planning methodologies clearly
explains when exactly resulting architectures should be used. The
most common natural outcome of this disconnection between



methodology-driven architecture planning processes and the rest of
the organization is disbanded architecture teams and shelved
architectural plans.

The three inherent problems with formal architecture-based
planning methodologies described above represent permanent
problems. The very same problems in some or the other form have
been consistently identified by different observers at different
historical periods regarding all generations of architecture-based
planning methodologies from BSP to TOGAF[583], which is
unsurprising taking into account conceptual similarity or even
equivalency of these methodologies, as demonstrated earlier. The
problems associated with these methodologies are natural, rather
than accidental, and result from their flawed design, rather than from
their poor execution. These problems stem directly from the very
essence of corresponding methodologies, i.e. top-down, step-wise,
documentation-oriented, plan-then-implement mechanistic approach
imitating classical engineering.

Unsurprisingly, over a long period of time many researchers,
observers and analysts unanimously concluded that formal
architecture-based planning methodologies are deficient and
ineffective[584]. Problems with these methodologies were so evident
and undeniable that their low success rate was acknowledged even
by some of their own authors[585]. Moreover, independent observers
at different time periods also concluded that the problems with formal
planning methodologies are fundamental in nature and called for
rethinking the very approach to information systems planning[586]. As
opposed to “heavyweight”, rigid and mechanistic architecture-based
methodologies executed mostly by specialized planners or architects
on behalf of an organization, many authors consistently argued for
more pragmatic, flexible, participative and organic approaches to
information systems planning[587].

Interestingly, the actual direction of the historical evolution of
architecture-based planning methodologies discussed earlier (i.e. the
evolution from more conceptual and theoretically substantiated
planning projects creating relationship matrices to more technical and
atheoretical iterative processes producing graphical diagrams
organized into logical taxonomies) was essentially orthogonal to the



empirically suggested development direction towards greater
flexibility, pragmatism and stakeholder involvement. As a result,
decades of this misdirected evolution driven seemingly only by
chaotic commercial interests of competing consultancies and gurus,
rather than by objective analysis and common sense, did not solve
any of the three core practical problems associated with these
methodologies described above[588]. Even the latest versions of EA
methodologies still prescribe developing tens of EA artifacts (which
are prohibitively expensive and time-consuming to create and
maintain) predominantly of arcane technical nature (which will be
incomprehensible to any business managers) via following sequential
step-by-step processes (which cannot be integrated into regular
decision-making procedures) in the total disregard of empirical
realities, as if the respective problems have never been identified[589].
Prevalence of Architecture-Based Planning Methodologies
Aside from branded information systems planning methodologies
widely promoted by global consultancies (e.g. BSP and Method/1),
another family of planning approaches also “quietly” existed since the
early days of computing and had been actively used in organizations.
Specifically, many companies developed their own internal,
homegrown approaches to information systems planning[590]. These
approaches were established in-house, customized for the needs of
particular organizations, never promoted publicly and had no specific
well-known “loud” titles.

Historically, homegrown approaches to information systems
planning prevailed in organizations, while BSP and similar
architecture-based methodologies, despite being very widely
discussed, were actually used only in about one-fifth of all
companies[591]. Moreover, many of these homegrown approaches
proved much more effective in practice than formal architecture-
based planning methodologies[592]. At the same time, the very idea of
using some form of architecture to describe the relationship between
business and IT was found helpful and promising by information
systems planners, though with substantial deviations from the original
prescriptions of popular architecture-based methodologies[593]. Taking
into account the significant problems with formal architecture-based



planning methodologies discussed above, it would be fair to say that
genuine best practices in information systems planning, and even in
architecture-based planning, historically were outside of the
conspicuous zone of commercial architecture-based planning
methodologies (e.g. BSP and Information Engineering), but instead
were embodied in effective homegrown planning approaches
developed in-house. However, these best practices stayed nearly
invisible to the outer world, i.e. worked in leading organizations
without being formally described, studied, conceptualized or widely
promoted[594].

During the current enterprise architecture epoch, the actual
prevalence of formal architecture-based planning methodologies,
which are promoted today mostly as popular EA frameworks
including TOGAF, is much harder to estimate since the very concept
of enterprise architecture for many people became inextricably
associated with EA frameworks essentially blurring the boundary
between practicing enterprise architecture and using EA frameworks.
At first glance, most companies practicing enterprise architecture
indeed report on using some EA frameworks, though about one-third
of all organizations still do not use any of them[595]. However, closer
scrutiny immediately reveals the curious fact that, in most cases, the
usage of EA frameworks is only formally declared, but their original
prescriptions are not followed in any real sense[596].

In other words, at the present moment many successful EA
practices operate under the “signboards” of EA frameworks without
even trying to implement any of their actual recommendations, but
instead carrying out some homegrown EA-based planning
approaches unrelated to frameworks that proved helpful in practice.
Taking into account the abundant and sharp criticism of EA
frameworks[597], it would be arguably fair to say that the general
impracticality of EA frameworks is now commonly acknowledged in
the EA community and most architects do not treat their
recommendations seriously any longer[598], while the overwhelming
majority of organizations “using” EA frameworks simply ignore their
essential prescriptions and rely on proven EA-based planning
practices spreading across the industry. Analogously to the similar
situation observed earlier during the previous pre-EA epoch



described above, the current situation in the enterprise architecture
epoch again clearly indicates that genuine EA best practices actually
lay outside of the conspicuous zone of popular EA frameworks (e.g.
TOGAF, FEAF and DoDAF), but instead are embodied in effective
homegrown EA-based planning approaches quickly disseminating
from organizations to organizations. These EA best practices are
analyzed in this and some other earlier evidence-based books on
enterprise architecture[599].
Conclusions of the Application Analysis
The analysis of the practical application of architecture-based
planning methodologies provided above clearly shows that these
methodologies never represented mainstream best practices in
information systems planning. On the one hand, the entire family of
formal architecture-based planning methodologies from BSP to
TOGAF (see Figure A.21) proved impractical and much less effective
than pragmatic homegrown architecture-based approaches to
information systems planning developed in many organizations and
then spread across the industry. All these step-by-step methodologies
never worked particularly well and were always associated with the
three major practical problems described earlier. From this
perspective, formal architecture-based methodologies can only be
regarded as proven worst practices in information systems planning.

On the other hand, formal architecture-based planning
methodologies never represented even mainstream planning
practices. As discussed above, during the previous pre-EA epoch
these methodologies were used only in the minority of organizations,
while during the current enterprise architecture epoch the usage of
these methodologies in the overwhelming majority of cases is purely
declarative, i.e. the use of EA frameworks is proclaimed, but their
actual recommendations are simply ignored or in the most extreme
cases are not even studied. Essentially, all architecture-based
planning methodologies were only widely promoted and briskly
discussed in the literature, but rarely practiced and never represented
“average” mainstream planning approaches actually adopted in real
companies. In other words, these methodologies, as well as their
successes, always existed mostly on paper rather than in
practice[600].



The comprehensive analysis of the practical application of formal
architecture-based planning methodologies allows making two
curious conclusions important for the entire EA discipline[601]. The
first conclusion is that all well-known architecture-based planning
methodologies from BSP to TOGAF essentially reflect only a small
visible tip of the huge planning “iceberg”. All these methodologies
represent evident management fads aggressively promoted by
commercially motivated consultancies and widely discussed in the
literature, but rarely actually used in practice and even more rarely
with successful results for organizations. Although these
methodologies always attracted considerable attention, created
significant hype and essentially defined the discourse around
information systems planning, information systems architecture and
then enterprise architecture over the last half of a century, they never
worked well in practice, never were widely used in organizations and
never represented real best practices in information systems
planning. Seeking best practices in these intentionally promoted but
inherently ineffective architecture-based planning methodologies can
be ironically compared to searching for keys under the lamppost
because this is where the light is, even though the keys had been
definitely lost somewhere else.

At the same time, genuine best practices in architecture-based
planning belong to an invisible underwater part of the planning
“iceberg”. These best practices seemingly emerged as rudimentary
homegrown planning approaches developed in-house, evolved in
leading organizations over decades (arguably according to the
approximate historical path discussed earlier, see Figure 19.2),
gradually disseminated across the industry without being formally
described or actively promoted on a commercial basis and currently
matured to their present form analyzed in this book[602]. Unlike
conspicuous but faddish and flawed architecture-based planning
methodologies (e.g. BSP, Information Engineering, FEAF and
TOGAF), real best practices worked “silently” in organizations and
never were widely discussed, but constituted the actual body of
knowledge on information systems planning stored mostly in the
heads of practicing architects. The persistent disparity between
widely promoted architecture-based planning methodologies and



actual architecture-based planning best practices expressly
demonstrates the existence of a dramatic gap between what is
superficially discussed and what actually works in organizations[603].

The second conclusion is that genuine EA best practices
described in this book have no relationship to EA frameworks.
Moreover, the lack of any connection between actual EA best
practices and EA frameworks is evident from both conceptual and
practical points of view. From a conceptual perspective, the
development of genuine EA best practices and EA frameworks was
motivated by different and essentially unrelated goals. While real EA
best practices were obviously sought by organizations interested in
improving the quality of their information systems planning, EA
frameworks were seemingly motivated only by the commercial
interests of consultancies and gurus eager to continuously resell the
same “old wine in new bottles”, i.e. promote new and new fresh-
looking methodologies via replicating the same 50-years-old flawed
ideas of BSP and other early planning approaches regardless of the
well-known problems of these methodologies and a common
understanding that more pragmatic, flexible and participative
approaches are required[604].

From a practical perspective, the recommendations of EA
frameworks do not overlap with proven EA best practices beyond
very high-level common-sense generalities, e.g. some form of
architectural planning is desirable, some diagrams and models can
be useful, both the present situation and future goals should be taken
into account, business, applications, data and technology aspects
should be addressed, etc. At the same time, none of the frameworks-
specific prescriptions proved useful in practice[605]. For instance,
recommended taxonomies for organizing EA artifacts, long lists of
specific EA artifacts, sequences of steps in which these artifacts
should be created and even the general plan-then-implement
approach advocated by EA frameworks all proved either impractical
or harmful. Instead, successful EA practices are based on different
sets of EA artifacts (see Figure 15.6), require diverse and continuous
communication processes (see Figure 6.1), avoid detailed planning of
the future state (see Figure 5.6) and even imply no strict separation of
EA artifacts into different EA domains (see Figure 2.2) as suggested



by EA frameworks. Furthermore, the vast majority of useful EA
artifacts and planning techniques constituting successful EA practices
cannot be traced to any EA frameworks that proposed them. Most
notably, ubiquitously used Business Capability Models (see Figure
11.1 to Figure 11.3) are not even mentioned in any existing EA
frameworks or methodologies. Even when useful EA artifacts are
included in EA frameworks (e.g. Principles (see Figure 9.1) and some
other helpful EA artifacts are listed in TOGAF), these frameworks only
mention them among numerous useless EA artifacts and do not
explain exactly how these artifacts should be used, when and why.

Historically, formal architecture-based planning methodologies
and actual architecture-based planning best practices essentially
form two different streams that evolved in parallel independently of
each other, driven by entirely different forces. These streams are
disparate in nature and should not be confused. On the one hand, the
stream of formal architecture-based planning methodologies (see
Figure A.1 to Figure A.20) was driven by consultancies and gurus.
The corresponding prescriptive methodologies, and now EA
frameworks, were created artificially simply by repacking the same
ideas in different packages and “reselling” them again and again
without taking into account their evident practical problems. These
methodologies were always widely promoted and discussed in the
literature, but rarely worked successfully in practice and, therefore,
represent only classical management fads of little or no practical
value. On the other hand, the stream of real architecture-based
planning best practices described in its current form in this book was
driven by information systems planners in organizations. These
planning approaches naturally evolved from simple to more
sophisticated practices and spread across the industry. Although
never deliberately promoted and seldom discussed in the literature,
these planning approaches work successfully in numerous
companies and, thus, represent the genuine body of knowledge on
information systems planning. The comparison between the two
streams of architecture-based planning approaches described above
is summarized in Table A.1.

  
Stream Formal Real architecture-based planning best



architecture-
based planning
methodologies
(see Figure
A.21)

practices (this book)

Origin Consulting
companies and
gurus

Information systems planners in organizations

Nature Artificial,
prescribed and
imposed

Natural, industry-born and spontaneous

Evolution The same
approach
replicated many
times under
different titles with
insignificant
modifications

Gradual evolution from simple to more
complex practices

Approaches
of the
information
systems
planning
epoch

BSP, Method/1
and earlier
approaches (see
Figure A.1 to
Figure A.5)

Proven planning practices of these epochs are
poorly studied and documented, no reliable
sources or sound conceptualizations available,
but seemingly loosely aligned with the
historical evolutionary path discussed earlier
(see Figure 19.2)

Approaches
of the
information
systems
architecture
epoch

BSP, Information
Engineering,
TAFIM and other
methodologies
(see Figure A.6 to
Figure A.13)

Approaches
of the
current
enterprise
architecture
epoch

EAP, FEAF,
TOGAF and many
other frameworks
and
methodologies
(see Figure A.14
to Figure A.20)

Proven planning practices described in this
book and earlier evidence-based books on
enterprise architecture

Core ideas Analysis-synthesis
approach based
on sequential

Effective communication and continuous
decision-making at different levels



steps and formal
descriptions

Key
features

Heavyweight,
rigid, mechanistic
and arcane

Pragmatic, flexible, organic and participative

Practicality Impractical,
associated with
significant
fundamental
problems

Practical, work more or less successfully in
numerous diverse organizations

Prevalence Widely promoted
and discussed in
the literature, but
rarely used in
practice

Rarely promoted and discussed in the
literature, but widely adopted in the industry

Metaphor Visible tip of the
iceberg

Invisible body of the iceberg

Essence Classical
management fads
of little or no
practical value

Genuine body of knowledge on information
systems planning

Role Provided the initial
inspiration for real
best practices, but
never actually
defined them

Actual best practices defining the discipline of
enterprise architecture in its current form

Table A.1. Two streams of architecture-based planning
approaches

Because of their incessant and irresponsible promotion by
commercially motivated consultancies and gurus, EA frameworks
became a prominent phenomenon of the modern EA discipline that
cannot be simply ignored in spite of their irrationality, practical
uselessness and evident faddish nature. Essentially, EA frameworks
now are a curious fact of life that undeservingly attracts significant
attention in the EA discourse and occupies a considerable part of the
entire information field. For this reason, this appendix will finish with
the following brief advice for dealing with EA frameworks:

Do not believe that EA frameworks are important, they are
not



Do not think that EA frameworks reflect best practices, they
do not
Do not try to implement EA frameworks, it cannot be done
Ignore gurus promoting EA frameworks, they are bluffing
Avoid discussing EA frameworks, think in a frameworks-
free manner

Although framework certifications can improve the CVs of EA
practitioners and comparisons of frameworks can enrich the
publication records of EA academics, EA frameworks are not related
to the current discipline of enterprise architecture in any real sense
and represent enormously harmful management fads that should be
eradicated[606].



Appendix Summary
This appendix analyzed the long history of the EA discipline, the
evolution of formal architecture-based planning methodologies, the
origination of modern EA best practices described in this book and
their relationship to widely discussed EA frameworks. The core
message of this appendix can be summarized in the following
essential points:

The roots of the current step-wise planning methodology
recommended by TOGAF and other modern EA
frameworks can be traced back to the early information
systems planning approaches introduced in the 1960s and
especially to the BSP methodology promoted by IBM
After being introduced in a rudimentary form in the 1960s,
formal architecture-based planning methodologies slowly
evolved over the last half of a century through three
different epochs initially positioned as information systems
planning, then as information systems architecture and now
as enterprise architecture
In spite of their apparent stylistic differences, all
architecture-based planning methodologies from BSP to
TOGAF are based on the same core ideas, advocate a
very similar analysis-synthesis plan-then-implement
attitude imitating traditional engineering and essentially
represent a single family of planning approaches
The entire family of formal architecture-based planning
methodologies proved impractical and even fundamentally
flawed due to their common tendency to require significant
investments of time and effort and producing only the
heaps of cryptic documents nearly useless for decision-
making purposes
Despite being highly conspicuous and widely promoted,
formal architecture-based planning methodologies were
actually used only in the minority of organizations, while
most companies developed their own homegrown
architecture-based planning approaches and many of these



homegrown approaches proved much more efficacious
than branded methodologies
Current EA best practices described in this book seemingly
descend from the homegrown architecture-based planning
approaches that emerged in leading companies, proved
their practical effectiveness, gradually spread across the
industry and matured over time, but have no real
relationship to widely discussed faddish EA frameworks





Appendix B: Enterprise Architecture
Teaching Pack

This book provided a comprehensive, evidence-based description of
the practice of using enterprise architecture in organizations,
including key EA-related processes, EA artifacts, architecture
positions and functions, governance procedures, software tools and
many other important aspects of an EA practice, as well as the
historical analysis of the origin of contemporary EA best practices.
This appendix introduces the supplementary teaching pack for
enterprise architecture based on the materials of this book created
specifically for teaching EA courses in universities and advancing EA
education.



Teaching Pack for Enterprise Architecture
For a number of reasons, EA courses and teaching programs in
universities have often been shallow, inconsistent and disconnected
from the practical realities of using enterprise architecture in
organizations. Many of these programs represent esoteric
discussions of the virtues of systems thinking in relation to
organizations and their IT landscapes, traditional system architecture
courses scaled up to the enterprise level or superficial overviews of
the existing EA frameworks that have nothing to do with genuine EA
best practices, as demonstrated earlier in Appendix A (see Table
A.1). Needless to say, such teaching programs fail to provide an
adequate explanation of the phenomenon of enterprise architecture
to aspiring EA practitioners and can hardly prepare architects for the
real world.

To address this problem and offer a sound foundation for EA
education, the materials of this book have been converted into a
holistic EA teaching pack intended for universities, which is
systematic, evidence-based, up-to-date and aligned with practice.
The teaching pack represents a collection of resources that can be
helpful for organizing full-fledged EA teaching programs for
undergraduate and postgraduate students. It is closely linked to the
structure and contents of this book and often provides explicit
references to relevant book chapters and sections. Specifically, the
teaching pack for enterprise architecture includes the following
materials:

Nineteen lectures as MS PowerPoint presentations
corresponding to the chapters of the book
Nineteen tests with ten single and multiple-choice
questions for each lecture
A number of teaching cases covering various aspects of
an EA practice
Some other materials that can be beneficial for teaching
enterprise architecture

The EA teaching pack is freely available to universities on
request to the author at kotusev@kotusev.com. The materials of the
teaching pack can be either used “as-is” or tailored for particular

mailto:kotusev@kotusev.com


needs and audiences, though always with the explicit
acknowledgment of original authorship and references to the source
in any convenient form. For example, the teaching pack can be
freely reorganized for EA courses of varying lengths (e.g. one or two
semesters), adapted to the demands of students with different levels
of knowledge and practical background or even translated to other
languages. However, the teaching pack must not be distributed to
third parties without notifying the author.

Currently, this book and its teaching pack are adopted as key
resources for teaching enterprise architecture in tens of universities
across the globe, including Northern America, Europe and Asia. The
teaching materials are periodically revised, updated and extended.
For the latest version of the EA teaching pack, please contact the
author at kotusev@kotusev.com.

mailto:kotusev@kotusev.com


Appendix Summary
This appendix introduced the teaching pack for enterprise
architecture based on the materials of this book intended to support
EA courses in universities. The key message of this appendix can be
summarized in the following essential points:

The teaching pack for enterprise architecture contains
nineteen MS PowerPoint lectures with the accompanying
tests corresponding to the chapters of this book and some
other helpful teaching materials
The teaching pack can be freely used for educational
purposes, adapted, reorganized or translated to other
languages with the explicit acknowledgment of original
authorship and references to the source in any convenient
form
The latest version of the teaching pack for enterprise
architecture based on this book is freely available to
universities, EA trainers and practitioners on request to the
author at kotusev@kotusev.com

mailto:kotusev@kotusev.com




Notes

Preface
[1] As Mintzberg (2009, p. 162) wittily notices, “a technique is something you

can use in place of a brain”
[2] See, for example, Cardoza (2020) as a specimen of a typical mainstream

article on enterprise architecture full of strange claims, sweeping statements,
vague terms, frivolous buzzword-laden language and marketing rhetoric

[3] See, for example, Andriole (2020)
[4] For example, some recent industry publications (CompTIA, 2017; White,

2018b; White, 2020a) still claim that enterprise architecture has something to do
with exactly the same set of four leading EA frameworks (Zachman, TOGAF, FEAF
and Gartner) as ten years ago (Sessions, 2007). Other articles still discuss the
virtues of TOGAF (White, 2018c) and Zachman (White, 2020b) or even try to
equate enterprise architecture and TOGAF (Lewis, 2018)

[5] Arguably the most egregious cases of irresponsible promotion are the
cases of FEAF and DoDAF. For example, the Federal Enterprise Architecture
Certification (FEAC) Institute owned by John Zachman claims that “each of these
Enterprise Architecture Frameworks [FEAF and DoDAF] has proven to have
immediate applicability and impact in the private sector as well as the Federal
space. FEAF and DoDAF are very powerful Frameworks and you don’t have to be
in Government to derive immediate EA impact from either of them!” (FEAC
Institute, 2020a; FEAC Institute, 2020b). Another, less famous EA training provider
asserts that DoDAF “is ideal for any commercial or private sector application,
International organizations as well as Federal agencies” (EA Principals, 2020, p.
1). In reality, however, FEAF and DoDAF represent well-documented and
spectacular failures: both have failed even in the organizations for which they were
initially developed (i.e. in the U.S. Federal Government and Department of
Defense respectively) with impressive financial losses measured in hundreds of
millions of dollars (GAO, 2002; GAO, 2003b; GAO, 2004; GAO, 2005; GAO, 2006;
GAO, 2007; GAO, 2011a; GAO, 2013; GAO, 2015; Gaver, 2010; Kotusev, 2016c).
Even though these EA frameworks proved impractical and can be considered ideal
only for wasting time and money, they are still promoted as “best practices” by
those capitalizing on their promotion

[6] For example, Stevens (2018, p. 1) argues that “TOGAF replaces the need
to organically grow your own enterprise architecture practice” and recommends to
“encourage your organization to not reinvent the wheel if caught creating a custom
EA practice”, when even the most passionate TOGAF salesmen readily



acknowledge that it cannot be used “out of the box”, but instead needs to be
customized in organization-specific ways (Viswanathan, 2015)

[7] See, for example, some of the recent articles in the most prestigious
academic journals (Ahlemann et al., 2020; Dale and Scheepers, 2020; Hylving and
Bygstad, 2019) and try to imagine what practical sense they can make

[8] See, for example, the latest standard from The Open Group (O-AA, 2020)
[9] The citation analysis of Simon et al. (2013) demonstrates that popular EA

frameworks (i.e. TOGAF, Zachman, FEAF and DoDAF) are indeed the most highly
cited and influential EA publications

[10] Most authors, for instance Sessions (2007), Simon et al. (2013) and Lohe
and Legner (2014), to name a few among many others, argue that the entire EA
discipline emerged from the seminal work of Zachman (1987)

[11] Specifically, I mean the approaches to enterprise architecture
recommended by Wagter et al. (2005) (DYA) and Ross et al. (2006) (MIT). These
two approaches propose significantly different ways of practicing enterprise
architecture inconsistent with the suggestions of popular EA frameworks (Kotusev,
2016b; Kotusev, 2017a; Kotusev et al., 2015a)

[12] For instance, Wagter et al. (2005) criticize the approaches recommended
by popular EA frameworks for producing useless “paper tigers” instead of working
architecture, while Ross et al. (2006, p. vii) criticize these approaches for “their
remoteness from the reality of the business and their heavy reliance on mind-
numbing detail represented in charts that look more like circuit diagrams than
business descriptions and that are useful as little more than doorstops”

[13] As Wierda (2015, p. 65) puts it, “for a subject that is over thirty years old,
there is pretty little empirical proof that any of the proposed methods of
frameworks actually work”. For example, regarding the famous and well-known
Zachman Framework Ylimaki and Halttunen (2006, p. 189) fairly notice that it is
“hard to find scientific studies on applying or utilizing the Zachman framework”.
“We made a considerable effort in searching for scientific research on the
Zachman framework. As a result, it seems that there is a lack of scientific studies
on the application of the Zachman framework – and analyzing its applicability – in
practice” (Ylimaki and Halttunen, 2006, p. 190). Similar observations have been
made about TOGAF as well: “There is a pressing need for some detailed worked
examples and use cases. Although these were requested, they were not
forthcoming from TOGAF trainers or The Open Group” (Anderson et al., 2009, p.
66). My own comprehensive literature search also did not identify any documented
examples of the practical implementation of any popular EA frameworks (Kotusev,
2017e)

[14] The impracticality of EA frameworks is consistently reported by different
authors (Buckl et al., 2009; Gaver, 2010; Gerber et al., 2007; Holst and Steensen,



2011; Lohe and Legner, 2014). For instance, Buckl et al. (2008, p. 20) report that
“EA management frameworks, like Zachman [...], TOGAF [...], etc., are usually
either too abstract and therefore not “implementable”, or too extensive to be used
in real world”. “Most EA methods and frameworks claim that [their prescriptions]
can be applied to the development of an EA for an entire organization, but
attempts to develop architecture on this scope routinely fail” (Trionfi, 2016, p. 40).
As Wierda (2015, p. 31) puts it, “let’s face our own inconvenient truth: enterprise
architecture doesn’t really work the way we have assumed for thirty years it would”

[15] Numerous case studies demonstrate that successful EA practices have
nothing to do with EA frameworks and their recommendations (Ahlemann et al.,
2012c; Erder and Pureur, 2006; Gerber et al., 2007; Haki et al., 2012; Holst and
Steensen, 2011; Murer et al., 2011; Ross et al., 2006; Smith et al., 2012; Tamm et
al., 2015). For instance, Holst and Steensen (2011, p. 18) report that “most
noticeable was the absence of formalized EA documentation work of as-is based
on a framework, as recommended in a large part of the EA literature”

[16] For instance, a relatively well-known EA guru and consultant Vish
Viswanathan provides the following cryptic explanation of the practical usage of
TOGAF: “Organizations start with an open framework like the TOGAF framework,
but as it gets customized and tailored, it adapts to an organization’s culture to
become their own “personalized” enterprise architecture model. As enterprise
architecture matures in an organization, the TOGAF framework is still inside and
powering their enterprise architecture but no longer very visible” (Viswanathan,
2015, p. 16)

[17] The same conclusion is reported, for instance, by Winter et al. (2010, p.
6): “While analyzing EA management literature, it became apparent that adapting
an approach to company-specific needs is neglected in all investigated EA
management approaches except TOGAF, which only states that the ADM should
be adapted without specifying how”

[18] My historical analysis of EA frameworks and their origin is thoroughly
described in Kotusev (2016e) and in Appendix A (The Origin of EA and Modern EA
Best Practices) of this book

[19] The practical problems with BSP and other similar planning methodologies
are widely discussed in the literature (Beynon-Davies, 1994; Goodhue et al., 1992;
Goodhue et al., 1988; Kim and Everest, 1994; Lederer and Sethi, 1988; Lederer
and Sethi, 1992; Shanks, 1997). First, these methodologies require considerable
time and human resources to produce recommended architectural plans. Second,
the resulting plans are often found too conceptual, overly technical and generally
useless for business decision-making purposes. Third, the resulting plans are
either carried out only partially, or even not used at all in any real sense and
shelved



[20] The practical problems with popular EA frameworks are widely discussed
in the literature (Ambler, 2010; GAO, 2015; Gaver, 2010; Hauder et al., 2013;
Kotusev et al., 2015b; Lohe and Legner, 2012; Lohe and Legner, 2014; Roth et al.,
2013; Seppanen et al., 2009; Trionfi, 2016). These problems are essentially
identical to the previously reported problems with the BSP-like planning
approaches. First, extraordinary efforts are required to develop and maintain the
recommended EA artifacts. Second, the resulting EA artifacts are usually found
too complex, improperly detailed and do not address the real information needs of
their stakeholders. Third, the resulting EA artifacts are poorly integrated into
regular decision-making and planning processes and eventually end up in an
“ivory tower”

[21] The ineffectiveness of BSP and other similar planning approaches was
consistently reported by researchers. For instance, Lederer and Sethi (1988, p.
455) concluded that “given their great expense and time consumption, [our]
findings seriously challenge the utility of [BSP and similar] planning
methodologies”. Goodhue et al. (1988, p. 383) reported that “the approach is too
expensive, its benefits are too uncertain, and it is organizationally difficult to
implement”. Lederer and Sethi (1992, p. 76) concluded that “in summary, strategic
information systems planners are not particularly satisfied with [the BSP-like
planning approach]. After all, it requires extensive resources. Top management
commitment is often difficult to obtain. When the [BSP-like] study is complete,
further analysis may be required before the plan can be executed. The execution
of the plan might not be very extensive”

[22] The very phenomenon of management fads is far from new and widely
studied in the management literature (Abrahamson, 1991; Abrahamson, 1996;
Abrahamson and Fairchild, 1999; Aldag, 1997; Carson et al., 1999; Donaldson and
Hilmer, 1998; Gill and Whittle, 1992; Kieser, 1997; Miller and Hartwick, 2002; Miller
et al., 2004)

[23] Although the practical usefulness of EA frameworks was consistently
questioned (Bloomberg, 2014; Buckl et al., 2009; Gaver, 2010; Gerber et al., 2007;
Holst and Steensen, 2011; Lohe and Legner, 2014; Molnar and Proper, 2013;
Trionfi, 2016; Tucci, 2011), they have never been previously recognized as
management fads (Kotusev, 2016c)

[24] Numerous once-popular and widely promoted management techniques
have been later recognized to be ineffective and largely useless. The list of these
commonly acknowledged management fads includes business process
reengineering (BPR), Japanese management (Theory Z), job enrichment,
management by objectives (MBO), quality circles (QC), self-managed teams
(SMT), T-groups, total quality management (TQM) and many other former “silver
bullets” (Abrahamson and Fairchild, 1999; Carson et al., 1999; Carson et al., 2000;
Gibson and Tesone, 2001; Kieser, 1997; Miller et al., 2004)



[25] For instance, Wierda (2015, pp. 28-29) describes this situation in the
following way: “Now, here is our very inconvenient truth: Enterprise Architecture as
a discipline has so far largely failed to produce the intended results. This is
reflected in many ways. The most important one is of course that the same sort of
chaos that enterprise architecture is meant to prevent still exists everywhere,
regardless of the fact that we now have had the concept of enterprise architecture
for approximately thirty years. Something is clearly not working”

[26] My analysis of the historical problems of EA frameworks and previous
analogous approaches to information systems planning is thoroughly described in
Kotusev (2016c) and in Appendix A (The Origin of EA and Modern EA Best
Practices) of this book

[27] Unfortunately, even in scientific management research some faddish ideas
are often taken for granted without appropriate empirical validation. For instance,
Aldag (1997, p. 13) argues that “[management] fads, in fact, often are seen [by
academics] as self-evidently correct, somehow above the need for empirical
proof”. Similarly, Donaldson and Hilmer (1998, p. 18) argue that “faddism in
management studies has created an impediment to greater intellectual productivity
by allowing unproven and incorrect ideas to go unchallenged”

[28] I consider the evident inconsistency between mainstream views on the
role of EA frameworks and empirical realities of using EA frameworks as one of
the critical problems of the entire EA discipline (Kotusev, 2017b)

[29] See Kotusev (2017e)
[30] The list of organizations using TOGAF was removed from The Open

Group website in June 2016, but is still available in the Internet Archive (The Open
Group, 2016a). Accidently or not, this list was removed shortly after the publication
of my articles sharply criticizing TOGAF (Kotusev, 2016a; Kotusev, 2016d)

[31] Numerous EA methodologies recommended by various gurus and
consultancies (Armour et al., 1999b; Bernard, 2012; Bittler and Kreizman, 2005;
Boar, 1999b; Carbone, 2004; Holcman, 2013; IBM, 2006; Longepe, 2003;
Niemann, 2006; Schekkerman, 2008; Spewak and Hill, 1992; Theuerkorn, 2004),
though not explicitly positioned or classified as EA frameworks, advocate
essentially the same flawed planning approach

[32] My comparative analysis of the imaginary and real worlds of enterprise
architecture is thoroughly described in Kotusev (2016h). The existence of two
different worlds of enterprise architecture has also been acknowledged earlier by
Wierda (2015, p. 30): “Another clear sign [of the problems in the EA discipline] is
the lack of true success stories at (enterprise architecture) conferences and in the
literature. Enterprise architecture conferences are never about real enterprise
architectures in whatever form. They are generally about enterprise architecture
frameworks, tools and techniques. [...] The conferences consist of people active in



the field talking about methodology that should work but that has never been
proven to work. [...] It is as if the enterprise architecture world is a world separate
from the real world of organizations, some sort of abstraction of it”

[33] As Wierda (2015, p. 85) puts it, “why, after thirty years, is nobody shouting
that the emperor is not wearing clothes?”

[34] For instance, renowned management scholars Pfeffer and Sutton (2006a,
p. 66) argue that “a big part of the problem [with flawed management practices] is
consultants, who are always rewarded for getting work, only sometimes rewarded
for doing good work, and hardly ever rewarded for evaluating whether they have
actually improved things”

[35] As Gill and Whittle (1992, p. 288) fairly notice, “consultancies are generally
resistant to independent evaluation or systematic monitoring of their work and
there is predictably little published, critical examination of their efforts which would
enable improved understanding of what works, what does not and why”. Likewise,
Brickley et al. (1997, p. 30) argue that “because of their interest in promoting their
products, consultants are likely, for example, to provide detailed information on
companies where their techniques appeared to work and less information on those
where the techniques failed”

[36] The critical importance of publishing research in the top-tier scientific
journals for academic promotion and tenure is widely recognized (Athey and
Plotnicki, 2000; Dean et al., 2011; Dennis et al., 2006)

[37] An excessive theoretical emphasis of the current system of academic
journals, peer-reviews and career promotions in information systems, as well as in
other management-related disciplines, is widely acknowledged (Bennis and
O'Toole, 2005; Davenport et al., 2003a; Dennis, 2019; Hambrick, 2007;
Hirschheim, 2019; Jennex, 2001; Kock et al., 2002). “Frankly, university reward
systems are not designed to facilitate practitioner-oriented research. As adherents
of the academic model, we have done nothing but follow the guidelines and
hurdles that have been developed for a successful academic career. Apparently,
following these guidelines effectively puts us at odds with those who believe one of
our primary purposes is the facilitation of front-line management” (Buckley et al.,
1998, p. 34). Michael Myers argues that “despite many proclamations about the
value of IS research being practical, the reality is it does not matter. [...] I advise
young IS researchers not to take these proclamations too seriously. The most
practical thing they can do is to focus on their research. That way they are far
more likely to succeed in having their research articles published in peer-reviewed
academic journals. And that way they are far more likely to get promotion and
tenure in a good school” (Kock et al., 2002, p. 340). Similarly, John Rockart, one of
the founders and the longtime director of the MIT Center for Information Systems
Research (CISR), argues that “every untenured faculty member needs to know
what the real rules of gaining tenure are and should not listen to the siren of



“relevance”, especially if he is on the faculty of one of the “top” schools.
Developing new theory or extending old in major ways is what is rewarded... no
matter what is stated” (Kock et al., 2002, p. 341). The ensuing poor practical
relevance of academic research in information systems and other management-
related disciplines has also been widely acknowledged rather long ago (Alvesson
et al., 2017; Benbasat and Zmud, 1999; Davenport and Markus, 1999; Gill and
Bhattacherjee, 2009; Gray, 2001; Kock et al., 2002; Moody, 2000; Oviatt and Miller,
1989; Paper, 2001; Robey and Markus, 1998; Westfall, 1999). For instance,
Grayson (1973, p. 41) noticed that “management science has grown so remote
from and unmindful of the conditions of “live” management that it has abdicated its
usability. Managers, for their part, have become disillusioned by management
science, and are now frequently unwilling to consider it seriously as a working tool
for important problems”. As Davenport et al. (2003a, p. 81) put it, “the realm of
business academia [for the most part] is a wasteland for the practicing manager”

[38] Arguably the most vivid demonstration of this curious fact is the recent
publication of Bui (2017) in the Communications of the Association for Information
Systems, a rather prestigious peer-reviewed scientific journal. This publication
provides yet another speculative, highly “theoretically sound” comparison of the
existing EA frameworks, while the very fact that none of these frameworks has any
documented examples of its successful practical implementation is merely
neglected by the author, reviewers and editors, even when previous empirical
research in real companies concluded that “the frameworks appear theoretical and
impossible to implement” (Buckl et al., 2009, p. 15)

[39] Active academic research on enterprise architecture started arguably
around 2002-2003 (Kotusev, 2017e; Simon et al., 2013)

[40] For instance, Wierda (2015, p. 14) describes this situation in the following
way: “Sadly, we must conclude that enterprise architecture has not been a success
story. True, the field is established, there are methods, frameworks, conferences,
books, specialists, departments, and so forth, all very busy with enterprise
architecture. But ask most organizations that do something with enterprise
architecture, and you will not find many that are very satisfied with the results”

[41] Unsurprisingly, various authors report that as much as 40% (Zink, 2009),
66% (Roeleven, 2010), 80% (DiGirolamo, 2009) or even more than 90%
(Jacobson, 2007) of all EA initiatives fail to deliver business value

[42] Primarily I mean the excellent works of Wagter et al. (2005), Ross et al.
(2006), Murer et al. (2011) and Ahlemann et al. (2012c)

[43] For instance, Holst and Steensen (2011, p. 19) fairly notice that a
“successful EA [practice] is difficult to create based on a large part of the
established and commonly accepted mechanistic inspired EA literature”.
Interestingly, the previous pre-EA wave of literature on information systems



planning and architecture also provided little meaningful empirical studies and
evidence-based descriptions of successful planning practices, but offered mostly a
collection of prescriptive approaches of questionable origin, their theoretical
comparisons and other speculative conceptual arguments highly resembling the
current EA literature revolving primarily around EA frameworks (Galliers, 1987a;
Galliers, 1987b; Galliers, 1987c; Galliers, 1988; Periasamy, 1994). For example,
regarding the analogous pre-EA concept of information architecture Periasamy
(1994, p. iv) reported that “literature suggests significant advocacy [of information
architecture] with inadequate supporting evidence on its existence, application or
value. The available limited research evidence generally presents unsatisfactory
information architecture experience. Notwithstanding the unresolved issues and
reported unsatisfactory experience, information architecture continues to be
referenced as an important information management issue”. “[Information
architecture] has continued to hold sway in the practitioner’s world and there has
been no lack of literature on [information architecture] [...]. The usage, benefits,
problems and limitations attributed to [information architecture] in these
publications tend to be based on perception, inference and anecdote rather than
research” (Periasamy, 1994, p. 29)

[44] For instance, Wierda (2015, p. 15) describes this situation in the following
way: “Enterprise architecture today is like someone who has entered that room
and doesn’t know that his approach is doomed. He needs to retrace his steps and
go elsewhere”

[45] For instance, one of the interviewed architects fairly compared the current
EA discipline with the craft of medieval blacksmiths, where the only way to become
a blacksmith is to join the blacksmiths guild as an apprentice and then learn the
necessary skills from your master

[46] As noticed by Miller and Hartwick (2002, p. 27), simple, prescriptive, easy
to “cut and paste” recommendations indicating specific actions to be taken are the
true signs of management fads, while real management classics are “complex,
multifaceted, and applied in different ways to different businesses. The
[management] classics don’t come with simple primers on how to make the
changes they propose nor do they have simple rules everyone must follow”

[47] Purely descriptive, inductive and systematic (or “direct”) research is
advocated, for instance, by Henry Mintzberg (Mintzberg, 1979)

[48] As noted by many prominent scholars of management innovations and
fads (Birkinshaw and Mol, 2006; Davenport et al., 2003a; Hamel, 2006; Miller and
Hartwick, 2002; Miller et al., 2004; Pfeffer and Sutton, 2006b), true management
innovations and genuine best practices are usually developed over time by the
collective mind in the industry as a reaction to pressing business problems, rather
than result from the works and “proposals” of specific consultancies, experts or
lonely gurus



[49] For instance, even the most widely known conceptual models of the EA
discipline, including the Zachman Framework and TOGAF architecture
development method (ADM), have no demonstrated examples of their successful
practical implementation in real organizations and, therefore, cannot be used to
analyze or explain EA practices

[50] For instance, Lapkin and Allega (2010, p. 3) describe this common
consulting approach in the following way: “Consultants tend to treat client
engagements as “projects”. One characteristic of a project is that it has a defined
start and a defined end. If you and your consultant are treating EA as a project,
then, typically, there comes a time when EA is declared “finished”. At that point,
the EA deliverables are stamped “complete”, put on a shelf and (in most cases)
completely ignored. [...] Taking a “project-centric” approach to the EA effort
invariably leads to a significant expenditure on the part of the client for shelfware
that never delivers value to the enterprise”

[51] The fundamental difference in the perspectives of EA consultants and
client companies is discussed in more detail in Kotusev (2016h)

[52] See, for example, Matthes (2011)
[53] The historical evolution of the EA discipline and its terminology from

information systems plans to information systems architecture and finally to
enterprise architecture is analyzed in great detail in Appendix A (The Origin of EA
and Modern EA Best Practices). Alvesson (2013) argues that the constant pursuit
of rhetorical novelty has affected the terminology in many domains of knowledge

[54] A clear and commonly accepted definition of enterprise architecture is
missing in both the academic and practitioner worlds. For instance, Saint-Louis et
al. (2019) found 160 diverse definitions of the term “enterprise architecture” used
in academic EA publications. As Ylinen and Pekkola (2020, p. 2) put it, “a common
denominator of EA research seems to be the absence of a commonly and
generally agreed definition for EA”. Among practitioners, the situation is not better.
As Carr and Else (2018, p. 14) fairly notice, “the collective noun for Architects
should be an “Argument”. This seems very evident when observing the countless
LinkedIn conversations where even the most basic concepts, such as the definition
of Enterprise Architecture, have resulted in hundreds of contradictory comments”

[55] For example, arguably the most paradoxical opinion rather often heard
nowadays in EA-related discussions is that the Zachman Framework is actually
not a framework at all, while TOGAF is actually only a solution architecture
framework



Chapter 1: Introduction
[56] The invention, or at least popularization, of the term “information

technology” is often attributed to Whisler and Leavitt (1958)
[57] See, for example, Brynjolfsson and McAfee (2014) and Brynjolfsson and

Hitt (1998) for a graphical representation of this empirical law
[58] See, for example, Laudon and Laudon (2013) and Brynjolfsson and Hitt

(1998) for a graphical illustration of this law
[59] See Brynjolfsson and McAfee (2014) for a detailed discussion of the

technological progress
[60] For instance, see Withington (1974), Somogyi and Galliers (1987),

Rockart (1988) and Karpovsky et al. (2014)
[61] See Brynjolfsson et al. (1994), Hitt and Brynjolfsson (1997) and

Pinsonneault and Rivard (1998) respectively
[62] These statistical numbers are provided by Laudon and Laudon (2013)

(Chapter 1)
[63] These estimates are provided by Gartner (Costello and Rimol, 2020;

Pettey and van der Meulen, 2016)
[64] These statistical numbers are provided by Kappelman et al. (2014) and

Kappelman et al. (2020) respectively
[65] See Brynjolfsson and Hitt (1996)
[66] See Brynjolfsson and McAfee (2014), Westerman et al. (2014), Weill and

Woerner (2018) and Ross et al. (2019)
[67] For example, Grover et al. (2018, p. 224) define digitization as “the use of

information technology to improve any aspect of business—processes, products,
services, assets, information or interactions—thereby increasing value to
customers”, i.e. literally any use of IT in organizations. In a similar vein, Vial (2019)
conclude that among 282 publications on digital transformation that appeared in
leading academic outlets, about 90% have no definitions of digital transformation
whatsoever, while the remaining 10% provide vague definitions none of which
satisfies the criteria of good definitions (by contrast, the literature review of Saint-
Louis et al. (2019, p. 11) shows that only “approximately 42% of the 305 articles
that [discuss enterprise architecture (EA)] do not include a definition to introduce
EA”). Vial (2019, pp. 119-121) reports that “our analysis reveals that circularity,
unclear terminology, and the conflation of the concept and its impacts, among
other challenges, hinder the conceptual clarity of DT [digital transformation]”.
Based on the existing definitions, Vial (2019, p. 118) developed the following
esoteric and arguably meaningless definition of digital transformation: “A process



that aims to improve an entity by triggering significant changes to its properties
through combinations of information, computing, communication, and connectivity
technologies”

[68] See, for example, Ross et al. (2019)
[69] See, for example, Weill and Woerner (2018)
[70] These three areas of competitive advantage loosely correspond to the

three generic strategies identified by Porter (1980) and to the three value
disciplines identified by Treacy and Wiersema (1997)

[71] The most “classic” description and analysis of the phenomenon of
disruptive technologies is provided by Christensen (1997)

[72] Other examples of innovative disruptive technologies and the
corresponding displaced or marginalized technologies are provided, for instance,
by Laudon and Laudon (2013) (Chapter 3) and Valacich and Schneider (2011)
(Chapter 2)

[73] See, for example, Brynjolfsson and McAfee (2014)
[74] Many other examples of companies with disruptive business models

enabled by IT are provided by Weill and Woerner (2018). Generally, Weill and
Woerner (2018) distinguish four viable digital business models characterized by
different levels of customer knowledge and integration with partners: supplier
(least advanced one), omnichannel, modular producer and ecosystem driver (most
advanced one)

[75] For instance, Weill and Woerner (2018, p. 25) report that the executives of
large U.S. companies “estimate that an average of 46 percent of their revenues is
under threat”

[76] The need for business executives to actively manage IT had been widely
acknowledged rather long ago (Jarvenpaa and Ives, 1991; Martin et al., 1995;
Rockart, 1988; Rockart and Crescenzi, 1984). As John Rockart puts it, business
executives must incorporate IT into their “theory of the business” (Martin et al.,
1995, p. 166)

[77] The complex and multifaceted nature of the organizational changes
required to benefit from the use of information systems had been recognized long
ago (Benjamin and Levinson, 1993) and is now emphasized even in basic “IS 101”
courses (Laudon and Laudon, 2013)

[78] Due to the intricate and hierarchical structure of the organizational system,
the EA discipline is often associated with the general systems theory (GST)
(Hoyland, 2011; Kloeckner and Birkmeier, 2009; Syynimaa, 2017) and systems
thinking (Gotze and Jensen-Waud, 2013; Veryard, 2013). As Fehskens (2015a, p.
12) explains, “enterprise architects often make a big deal about an enterprise



being a system of systems, but, really, everything that we as enterprise architects
are likely to think of as a system is likely to be a system of systems”

[79] Organizations are often conceptualized as complex systems consisting of
diverse but mutually interrelated elements ranging from “hard” elements (e.g.
strategy, structure and processes) to “soft” elements (e.g. motivation, culture and
skills) in different theoretical models. For example, since the initial discovery of a
strong interconnection between strategy and structure by Chandler (1962), a
number of more sophisticated models have been proposed by different authors for
analyzing organizational systems including the “diamond” model (task, structure,
technology and people) (Leavitt, 1965), “star” model (task, structure, processes,
rewards and people) (Galbraith, 1977), McKinsey 7S model (structure, strategy,
systems, style, staff, skills and superordinate goals) (Waterman et al., 1980),
MIT90s model (strategy, structure, management processes, people and
technology) (Rockart and Scott Morton, 1984; Scott Morton, 1991) and some other
less popular models (Burke and Litwin, 1992; Nadler and Tushman, 1980).
However, for the purposes of this book, organizations can be viewed as socio-
technical systems consisting primarily of business capabilities, processes, IT
systems and infrastructure

[80] All theoretical models conceptualizing organizations as complex systems
consisting of diverse elements accentuate the need for harmony, mutual alignment
and dynamic equilibrium between all the constituting elements, e.g. strategy,
structure, culture, technology and processes (Galbraith, 1977; Leavitt, 1965;
Nadler and Tushman, 1980; Scott Morton, 1991; Waterman et al., 1980). However,
this book focuses mostly on the alignment between business activities and IT
landscapes

[81] Business and IT alignment has been recognized as an imperative for
organizations long ago, for instance, by Rockart et al. (1996)

[82] Here and further in this book, business and IT alignment is understood
mostly in a broad sense as the alignment in a narrow sense (i.e. the ability of IT to
meet current and future business needs) plus IT efficiency (i.e. the ability of IT to
meet these needs with minimal costs and delays)

[83] Business and IT alignment is usually conceptualized according to the
seminal alignment model proposed by Henderson and Venkatraman (1993) as the
mutual consistency between four key elements: business strategy, IT strategy,
organizational infrastructure and processes, and IT infrastructure and processes
(Avison et al., 2004; Baets, 1992; Broadbent and Weill, 1993; Burn, 1996; Burn
and Szeto, 2000; Chan and Reich, 2007; Coltman et al., 2015; Gerow et al., 2014;
Gerow et al., 2015; Grant, 2003; Luftman et al., 1993; Sabherwal et al., 2001).
This model resulted from the “Management in the 1990s” research program
conducted by the MIT Center for Information Systems Research (CISR)
(Venkatraman, 1991) and essentially represents a narrow “slice” of the more



comprehensive MIT90s model (Scott Morton, 1991). However, this alignment
model has been criticized and questioned by Ciborra (1997) and Renaud et al.
(2016)

[84] The positive influence of business and IT alignment on the overall
organizational performance is confirmed by numerous studies (Byrd et al., 2006;
Chan, 2002; Chan and Huff, 1993a; Chan and Huff, 1993b; Chan et al., 1997;
Chan and Reich, 2007; Chan et al., 2006; Cragg et al., 2002; Gerow et al., 2016;
Gerow et al., 2014; Gerow et al., 2015; Johnson and Lederer, 2010; Kearns and
Lederer, 2000; Luftman et al., 2017; Schlosser et al., 2015; Tallon, 2007; Tallon,
2011; Tallon and Pinsonneault, 2011; Wagner et al., 2014; Yayla and Hu, 2012)

[85] For instance, Kaplan and Norton (2004a, p. 62) explains that “an
organization is aligned when all employees have a commonality of purpose, a
shared vision, and an understanding of how their personal roles support the overall
strategy”

[86] Susceptibility of individual decision-makers to dangerous cognitive biases
is widely acknowledged in the literature (Hammond et al., 1998; Kahneman et al.,
2011; Lovallo and Kahneman, 2003; Sibony et al., 2017) and establishing
collective decision-making processes is the most typical recommended solution for
minimizing the negative influence of these biases (Davenport, 2009; Kahneman et
al., 2011; Sibony et al., 2017)

[87] Cultural differences have long been recognized as a major inhibitor of
achieving mutual understanding between distinct occupational communities in
organizations (Schein, 1996). Specifics of cultural differences between business
and IT professionals hindering effective communication are discussed in detail, for
instance, by Grindley (1992) and Ward and Peppard (1996)

[88] The lack of effective communication, mutual understanding and
partnership between business and IT stakeholders is widely recognized as one of
the most significant inhibitors of business and IT alignment (Lederer and
Mendelow, 1989a; Luftman and Brier, 1999; Luftman et al., 2006; Luftman and
McLean, 2004; Luftman et al., 1999)

[89] Management consultancies (e.g. McKinsey and BCG), as external
strategic actors, can also be added as the sixth group of actors and placed
accordingly in Figure 1.3. However, this group is out of the scope of this book

[90] This model is largely inspired by the work of Fonstad (2006b) and other
related research on the IT engagement model conducted by the MIT Center for
Information Systems Research (CISR) (Fonstad, 2006a; Fonstad, 2007; Fonstad
and Robertson, 2004; Fonstad and Robertson, 2005; Fonstad and Robertson,
2006a; Fonstad and Robertson, 2006b; Ross et al., 2006)

[91] Year after year since 1980 countless U.S. and international surveys of IT
executives consistently demonstrate that improving information systems planning



and achieving better business and IT alignment are considered among the top key
issues of IT management, usually as the single most important issue (Badri, 1992;
Ball and Harris, 1982; Brancheau and Wetherbe, 1987; Broadbent et al., 1989;
Caudle et al., 1991; Dickson et al., 1984; Galliers et al., 1994; Hartog and Herbert,
1986; Herbert and Hartog, 1986; Kappelman et al., 2014; Kappelman et al., 2016;
Kappelman et al., 2018; Kappelman et al., 2017; Kappelman et al., 2020;
Kappelman et al., 2013; Kappelman et al., 2019; Luftman, 2005; Luftman and Ben-
Zvi, 2010a; Luftman and Ben-Zvi, 2010b; Luftman and Ben-Zvi, 2011; Luftman and
Derksen, 2012; Luftman et al., 2015; Luftman and Kempaiah, 2008; Luftman et al.,
2006; Luftman et al., 2009; Luftman and McLean, 2004; Luftman and Zadeh, 2011;
Luftman et al., 2012; Luftman et al., 2013; Moores, 1996; Moynihan, 1990;
Niederman et al., 1991; Parker and Idundun, 1988; Pervan, 1994; Wang, 1994;
Wang and Turban, 1994; Watson, 1989; Watson and Brancheau, 1991; Watson et
al., 1997)

[92] For instance, the survey of 29 EA practitioners by Farwick et al. (2011)
demonstrated that business and IT alignment is generally viewed as the primary
goal of an EA practice. Likewise, the international Delphi study involving 63 EA
experts organized by Rodrigues and Amaral (2013) identified business and IT
alignment as the single most important value driver of enterprise architecture

[93] Effective communication, mutual understanding and partnership between
business and IT stakeholders are widely recognized among the most significant
enablers of business and IT alignment (Chan and Reich, 2007; Cybulski and
Lukaitis, 2005; Johnson and Lederer, 2010; Kuruzovich et al., 2012; Lederer and
Mendelow, 1989a; Luftman and Brier, 1999; Luftman et al., 2006; Luftman et al.,
2017; Luftman and McLean, 2004; Luftman et al., 1999; Nath, 1989; Preston and
Karahanna, 2009; Reich and Benbasat, 2000; Schlosser et al., 2015; Schlosser
and Wagner, 2011; Tan and Gallupe, 2006; Teo and Ang, 1999; Wagner et al.,
2014; Wagner and Weitzel, 2012)

[94] From a sociological perspective, EA documents can be regarded as
boundary objects between different communities of business and IT stakeholders
(Abraham, 2013; Abraham et al., 2015; Abraham et al., 2013; Dreyfus, 2007;
Korhonen and Poutanen, 2013; Magalhaes et al., 2007; Poutanen, 2012; Valorinta,
2011), i.e. special objects which help diverse social communities cooperate,
collaborate and successfully pursue shared goals despite their different expertise,
concerns and backgrounds (Star, 2010; Star and Griesemer, 1989)

[95] From a sociological perspective, an organization using enterprise
architecture can be viewed as a complex actor-network where various
stakeholders interact via using EA artifacts, i.e. inscribe their interests into EA
artifacts and get influenced by the interests of other stakeholders inscribed into EA
artifacts (Sidorova and Kappelman, 2011a; Sidorova and Kappelman, 2010;
Sidorova and Kappelman, 2011b). For instance, Sidorova and Kappelman (2011b,



p. 39) argue that “enterprise architecture work helps to achieve agreement and
thus alignment of the interests of internal actors within the context of enterprise
interests and inscribes such agreement into architectural artifacts”



Chapter 2: The Concept of Enterprise
Architecture

[96] As noted earlier, there is no single commonly accepted definition of
enterprise architecture (Kappelman et al., 2008; Korhonen et al., 2016; Kotusev et
al., 2015a; Lapalme, 2012; Nurmi et al., 2018; Radeke, 2010; Rodrigues and
Amaral, 2013; Saint-Louis et al., 2017; Saint-Louis et al., 2019; Schoenherr, 2008;
Simon et al., 2013; Ylinen and Pekkola, 2020). Moreover, the consensus in the EA
discipline exists neither on whether enterprise architecture is a “noun” (i.e. plans)
or “verb” (i.e. planning), nor even on whether it relates to the effort of planning (i.e.
planning approach) or to the object of planning (i.e. landscape structure). In
particular, at least five articulate but inconsistent types of EA definitions can be
found in the literature. First, early authors tend to understand enterprise
architecture as a holistic descriptive blueprint, or a comprehensive set of
blueprints, that define an organization and its IT landscape in fair detail. For
example, Spewak and Hill (1992, p. xxi) define enterprise architecture as “a high-
level blueprint of data, applications, and technology”, Zachman (1997, p. 48)
defines it as a “set of descriptive representations [...] that are relevant for
describing an enterprise”, while FEA (2001, p. 5) defines it as “a strategic
information asset base, which defines the mission, the information necessary to
perform the mission, and the transitional processes for implementing new
technologies”. Second, some later authors understand enterprise architecture as a
loose collection of models or plans helpful for aligning business and IT aspects of
an organization. For example, Niemi (2007, p. 1) defines enterprise architecture as
“a collection of all models needed in managing and developing an organization”,
while Simon et al. (2013, p. 2) define it as “a structured and aligned collection of
plans for the integrated representation of the business and information technology
(IT) landscape of the enterprise”. Third, some authors understand enterprise
architecture as a planning activity that translates an organizational strategy into
actions. For example, Gartner defines enterprise architecture as “the process of
translating business vision and strategy into effective enterprise change” (Lapkin et
al., 2008, p. 2), while the Federation of Enterprise Architecture Professional
Organizations (FEAPO) defines it as “a well-defined practice for conducting
enterprise analysis, design, planning, and implementation [...] for the successful
development and execution of strategy” (FEAPO, 2013, p. 1). Fourth, some
authors understand enterprise architecture as an intrinsic immaterial logical
structure of an organization and its IT landscape, which exists even when it is not
documented explicitly. For example, Ross et al. (2006, p. 47) define enterprise
architecture as “the organizing logic for business processes and IT infrastructure”,
while Ahlemann et al. (2012a, p. 16) define it as “the fundamental organization of
an enterprise as a socio-technical system, along with the principles governing its
design and development”. Fifth, some authors implicitly understand enterprise



architecture simply as a physical IT landscape, its structural patterns and a set of
constituting technologies on which it is based (Birkmeier and Overhage, 2012;
Chorafas, 2001; Ellinger, 2006; Engels and Assmann, 2008). Additionally, some
authors provide rather ambivalent or vague definitions of enterprise architecture.
For example, Bernard (2004, p. 33) defines it as “both a management program
and a documentation method that together provides an actionable, coordinated
view of an enterprise’s strategic direction, business processes, information flows,
and resource utilization”. However, arguably the most obscure definition of
enterprise architecture is offered by Schekkerman (2008, p. 31): “Enterprise
Architecture is about understanding all of the different elements that go to make up
the Enterprise and how those elements inter-relate”. For a number of reasons, this
book intentionally sticks to the second “school of thought” (Niemi, 2007; Simon et
al., 2013) and defines enterprise architecture as a loose collection of diverse
documents that facilitate integrated business and IT planning. This definition
emphasizes the real practical meaning of enterprise architecture and is consistent
with the purpose and structure of this book. Some other, more concrete arguments
in favor of this definition are provided in Kotusev (2019a)

[97] As noted earlier, EA documents, or artifacts, can be viewed as boundary
objects between diverse occupational communities enabling effective
communication and collaboration between them (Abraham, 2013; Abraham et al.,
2015; Abraham et al., 2013; Dreyfus, 2007; Korhonen and Poutanen, 2013;
Magalhaes et al., 2007; Poutanen, 2012; Valorinta, 2011)

[98] For example, one empirical study of the typical questions that enterprise
architecture is expected to answer was conducted by Jung (2019)

[99] The analogy between enterprise architecture and building architecture was
initially promoted by the former IBM marketing specialist and chief EA guru John
Zachman (Sowa and Zachman, 1992a; Zachman, 1987; Zachman, 1996;
Zachman, 2001; Zachman, 2003; Zachman, 2006; Zachman, 2007; Zachman,
2010a; Zachman, 2010b) and subsequently exploited by many other less
prominent EA gurus (Bernard, 2012; Boar, 1999b; Holcman, 2013; Schekkerman,
2006a). For example, Sowa and Zachman (1992a, p. 591) argued that “when
applied to an information system, the word architecture is a metaphor that
compares the construction of a computer system to the construction of a house
[...]. It compares the perspectives in describing an information system to the
perspectives produced by an architect in designing and constructing a building”. “It
makes little difference whether the object is physical, like an airplane, or
conceptual, like an Enterprise. The challenges are the same. How do you design
and build it piece-by-piece such that it achieves its purpose without dissipating its
value and raising its cost” (Zachman, 1996, p. 4). Later, Zachman (2006, p. 37)
argued that “architecture is architecture is architecture. It doesn’t matter what the
architecture is for: buildings, airplanes, automobiles, computers, whatever. The
underlying order of the descriptive representations is the same”. However, this



analogy is completely inappropriate and can be regarded only as a deceptive
marketing trick unrelated to the empirical realities of information systems planning.
For example, Doug McDavid argues that the “flawed concept [promoted by John
Zachman] is that building enterprise information systems is just like building
airplanes. In fact, an enterprise information system is much more like the nervous
system of a living organism” (Greene et al., 1997, p. 9). “We may call aircraft
design and enterprise modeling both modeling. We must, however, not lose sight
of the fundamental differences that lie between them. An aircraft can be “frozen” in
time and space, whereas an enterprise, like any social organization, cannot. It is
recreated every day. The way in which processes are carried out and procedures
are followed changes continuously, sometimes without the persons involved even
noticing it” (Stecher, 1993, p. 285). As fairly noticed by Gaver (2010, p. 72), “the
analogy to classical architecture first made by John Zachman is faulty and
incomplete. [...] We need to reexamine the analogy and correct it”. Renowned
management scholars Pfeffer and Sutton (2006b, p. 35) argue that “yet another
flaw with the marketplace for business ideas is that it is filled with sloppy analogies
that somehow win managers over”

[100] The ideas of the discipline of enterprise engineering (Bernus, 2009;
Bernus and Nemes, 1996; CIMOSA, 1993; Dietz et al., 2013; Doumeingts, 1989;
Kosanke et al., 1999; Mertins and Jochem, 2005; Williams, 1994) seemingly can
be applied only to computer-integrated manufacturing (CIM) assembly lines or
industrial factories, but not to post-industrial customer-focused enterprises. As
fairly noticed by Bloomberg (2014, p. 1), “the enterprise isn’t an ordinary system
like a machine or a building, and can’t be architected or engineered as such”

[101] The organic, rather than mechanistic, nature of successful EA practices
is emphasized, for instance, by Holst and Steensen (2011, p. 20): “The scientific
EA discipline needs to become more organic in its approach. The empirical
findings [from successful EA practices] confirmed this with an absence of the
mechanistic concept of a large formalized documentation framework, and the lack
of any theoretically-based concept of gap analysis or detailed as-is and to-be
architecture”

[102] Nevertheless, some authors explicitly proclaim this flawed analogy, for
instance Covington and Jahangir (2009, p. 1): “Just as architecture provides a
blueprint for constructing a building, Enterprise Architecture provides a blueprint
and roadmap for aligning business strategy with IT”

[103] The idea of creating comprehensive architectural descriptions of
organizations analogous to classical building architectures is consistently found to
be impractical (Basten and Brons, 2012; Beeson et al., 2002; Erder and Pureur,
2006; Kim and Everest, 1994; Lohe and Legner, 2014; Schmidt and Buxmann,
2011). “While some authors have stressed the necessity for a complete set of
architectural descriptions (e.g., Zachman, 1987), this has generally not been



feasible in practice due to the high efforts associated with the creation and
maintenance of such models” (Schmidt and Buxmann, 2011, p. 174). “The
companies recognized that complete EA documentation was not feasible due to
the many different stakeholders, the overall organizational complexity, and the too
large scope” (Lohe and Legner, 2014, p. 115). As correctly noticed by Beeson et
al. (2002, p. 320), “in most cases, the complexity and volatility of the business
environment, and of the internal IS development context, coupled with the usually
complex legacy of IT systems in situ, make a stable or fully articulated business
model and IS architecture impossible to achieve”

[104] This view of enterprise architecture as an instrument for managing the
evolution of organizations is inspired by the excellent book of Murer et al. (2011)

[105] The current popularity of the term “enterprise architecture” arguably can
be attributed primarily to the aggressive, persistent and irresponsible promotion of
the flawed analogy between organizations and physical engineering objects by
numerous EA gurus over the last decades. For instance, this speculative analogy
was very actively exploited to promote and popularize the Zachman Framework by
the most widely known EA guru John Zachman (Sowa and Zachman, 1992a;
Zachman, 1987; Zachman, 2006; Zachman, 2010a; Zachman, 2010b). “Since the
Zachman Framework classification was observed empirically in the structure of the
descriptive representations (that is, “architecture”) of buildings, airplanes, and
other complex industrial products, there is substantial evidence to establish that
the Framework is the fundamental structure for Enterprise Architecture and
thereby yields the total set of descriptive representations relevant for describing an
Enterprise” (Zachman, 2010b, p. 61). “The [Zachman] Framework for Enterprise
Architecture simply defines what enterprise architecture looks like. It is not
mysterious how I figured this out. I went back to the Industrial Age products and
tried to understand what Architecture was relative to industrial products, and then I
simply assigned enterprise names to the set of design artifacts that were created
for describing anything, including enterprises” (Zachman, 2006, p. 37). “This is the
same total set of descriptive representations relevant for describing airplanes,
locomotives, buildings, computers, all industrial products. I simply put the
Enterprise names on the descriptive representations because I was interested in
engineering and manufacturing Enterprises” (Zachman, 2010a, p. 41). “Why would
anyone think that the descriptive representations for enterprises are going to be
any different from the descriptive representations of anything else that has ever
been created?” (Zachman, 2010a, p. 41)

[106] For instance, Fehskens (2015b, p. 26) explains the metaphorical nature
of the term “enterprise architecture” in the following way: “We need to accept that
the use of the word “Architecture” in “Enterprise Architecture” is at best a metaphor
rather than an assertion of isomorphism [...]. If we want to argue that “EA is to an
enterprise as building architecture is to a building” then we have to be able to
argue that “EA is to building architecture as an enterprise is to a building”.



Comparing and contrasting enterprises and buildings shows that they have little
more in common than that they are both artifacts that are designed, made, and
used by people”. Similarly, Bente et al. (2012, p. 35) fairly notice that “in contrast to
the traditional architecture practices, which primarily look at pure technical systems
such as a bridge, a car, or a plane, EA deals with a socio-technical system [...].
The people element brings complex behavioral attributes into the functioning of an
enterprise [...]. Hence, the term architecture does not literally apply to the
enterprise in the same way as it has been traditionally applied to technical
systems”. Potts (2013, p. 29) argues that “from an architectural perspective,
enterprises offer a particular challenge because they are self-determining.
Enterprises can constantly re-design their own architectures in ways that other
kinds of entities cannot”. For these reasons, no analogy between enterprise
architecture and classical architecture is appropriate. Instead of trying to simulate
or learn from classical architecture, as suggested by some authors (Kerr, 1989;
Pavlak, 2006; Rerup, 2018; von Halle, 1992; von Halle, 1996), the unique nature of
enterprise architecture should be clearly acknowledged and understood

[107] The same six EA domains are articulated, for instance, by Behara and
Paradkar (2015), while the traditional view widely represented in the EA literature
that defines four EA domains (business, data, applications and technology, or
BDAT) is arguably outdated and does not reflect current industry realities

[108] The term “enterprise architecture management” (or EAM) can be
considered as a synonym of the term “EA practice” used in this book. This term is
seemingly more prevalent in Europe and especially popular among the authors
from Germany and Switzerland (Ahlemann et al., 2012c; Hauder et al., 2013;
Lange et al., 2016; Weiss et al., 2013; Winter et al., 2014). This book deliberately
avoids using this term due to ensuing terminological inconsistencies. Specifically,
in the terms like “X management” X normally represents an object of management,
i.e. a certain valuable resource that is being handled (e.g. asset management,
finance management or human resource management). However, in this book
enterprise architecture is understood as a collection of documents that facilitate
planning, i.e. as an instrument of management, not an object of management or an
organizational resource being managed. For this reason, the term “enterprise
architecture management” is inconsistent with the definition of enterprise
architecture adopted in this book

[109] Similarly to enterprise architecture itself, there are also no consistent or
commonly accepted definitions of an EA practice

[110] At the present moment, there are arguably no books or conceptual
models providing comprehensive, systematic, evidence-based and consistent
descriptions of an EA practice with all its various aspects. This book attempts to
offer such a description



[111] The need to integrate an EA practice with other organizational processes,
the essential requirements for this integration and the problems of disintegration
are widely known (Lohe and Legner, 2012; Lohe and Legner, 2014). The
integration of an EA practice with specific organizational processes is also widely
studied (Ahlemann and El Arbi, 2012; Blomqvist et al., 2015; Fonstad and
Robertson, 2006b; Legner and Lohe, 2012; Lux and Ahlemann, 2012; Radeke and
Legner, 2012)

[112] There is no common consensus on which exactly documents should be
and should not be viewed as EA artifacts. In this book, all documents used during
organizational IT-related planning activities, from organization-wide planning to
project-level planning, and providing more or less specific suggestions regarding
the structure of information systems are considered to be EA artifacts. For
instance, business strategy documents, business cases and project management
plans, though play important roles in the context of an EA practice, are not
considered to be EA artifacts since these documents typically do not provide any
real suggestions about the structure of information systems. Similarly, various
procedural documents regulating the work of architecture functions in
organizations including architecture mandates, governance mechanisms, reporting
structures and other documents that can be related to “meta-architecture” (i.e. the
architecture of architecture functions) are not considered to be EA artifacts in the
context of this book by the same reason

[113] From a sociological perspective, it is this duality that makes EA artifacts
effective boundary objects facilitating cooperation between diverse social
communities (Abraham, 2013; Abraham et al., 2015; Abraham et al., 2013;
Dreyfus, 2007; Korhonen and Poutanen, 2013; Magalhaes et al., 2007; Poutanen,
2012; Valorinta, 2011)

[114] The fact that tools for collaboration must offer significant flexibility to be
able to fulfill the role of communication devices between different stakeholder
groups has been recognized long ago, for instance, by Henderson (1991)

[115] From the perspective of the sociological actor-network theory, the
collaborative development of decisions EA artifacts by their stakeholders
represents a perfect example of interests inscription, when human actors inscribe
their essential interests into physical objects which then represent these interests
in the future and shape subsequent decision-making processes (Hanseth and
Monteiro, 1997; Sidorova and Kappelman, 2010; Sidorova and Kappelman, 2011b;
Walsham, 1997)

[116] It has been acknowledged long ago that a “cognitive fit” between the task
being solved and the presentation of information relevant to this task tends to
increase the performance of problem-solvers (Smelcer and Carmel, 1997; Vessey,
1991; Vessey, 1994; Vessey and Galletta, 1991)



[117] Here and further, this book intentionally uses the generic term “architects”
without distinguishing between different types of architects (e.g. enterprise
architects and solution architects) until Chapter 16 (Architects in Enterprise
Architecture Practice) where the differences between these types are discussed in
great detail

[118] For example, Wierda (2017, p. 200) explains that “the Enterprise
Architect’s position differs substantially from that of the architect of physical
structures. For one, the physical architecture process is part of an old and well-
established and relatively slowly changing human activity with often very clear and
concrete goals. The enterprise on the other hand, is confronted with huge amounts
of freedom (certainly at the start of change initiatives) and a lot of volatility”

[119] Organizational decision-making is an enormously complex subject and is
out of the scope of this book. A comprehensive overview of various aspects of
decision-making in organizations is provided, for instance, by March (1994)

[120] As noted earlier, organizations using enterprise architecture can be
viewed as complex actor-networks where various stakeholders inscribe their
interests into corresponding EA artifacts (Sidorova and Kappelman, 2011a;
Sidorova and Kappelman, 2010; Sidorova and Kappelman, 2011b)

[121] Numerous negative effects of the attempts to plan for others have been
recognized long ago, for instance, by Bass (1970). Pfeffer (1981, p. 207) argues
that “involvement of some constituency in decision making, even if the involvement
is symbolic rather than actual, can have effects on developing commitment to the
decisions that are reached”

[122] As van der Raadt et al. (2010, p. 1954) put it, “active participation of EA
stakeholders is one of the main critical success factors for EA”



Chapter 3: The Role of Enterprise Architecture
Practice

[123] The imperative nature of the productive partnership between business
and IT has been recognized long ago, for instance, by Rockart et al. (1996)

[124] Boundary objects are often developed naturally in the process of
collaboration between people from heterogeneous communities (Nicolini et al.,
2012) since these objects help represent and transform knowledge on the
boundaries of these communities (Carlile, 2002; Carlile, 2004). Unsurprisingly,
some forms of boundary objects are widely used in many different areas of human
activity to facilitate communication between the groups of diverse stakeholders, for
example, in aerospace engineering (Bergman et al., 2007), software development
(Smolander et al., 2008) and project management (Doolin and McLeod, 2012)

[125] The fact that communicating equivocal messages allowing conflicting
interpretations requires rich communication media characterized by instant
feedback, multiple information cues, language variety and personal focus is long
acknowledged in the literature (Daft and Lengel, 1984; Daft and Lengel, 1986; Daft
et al., 1987; Trevino et al., 1987). Unsurprisingly, Mintzberg (2009, p. 26) found
“managing to be between 60 and 90 percent oral”

[126] For instance, Pentland (2012, p. 65) exactly confirms these observations:
“The most valuable form of communication is face-to-face. The next most valuable
is by phone or videoconference, but with a caveat: Those technologies become
less effective as more people participate in the call or conference. The least
valuable forms of communication are e-mail and texting”

[127] The distinction between explicit knowledge, which can easily be
transferred by means of documentation, and tacit knowledge, which cannot be
documented and requires personal contacts, is long acknowledged in the
knowledge management literature (Alavi and Leidner, 2001; Grover and
Davenport, 2001; Hansen et al., 1998; Polanyi, 1966; Sambamurthy and
Subramani, 2005)

[128] The necessity of using both physical artifacts and personal conversations
for bridging the communication boundaries between different occupational
communities is explained, for instance, by Wenger (1998, pp. 111-112): “In order to
take advantage of the complementarity of [personal conversations and physical
artifacts], it is often a good idea to have artifacts and people travel together.
Accompanied artifacts stand a better chance of bridging practices. A document
can give a less partial view of a topic, and a person can help interpret the
document and negotiate its relevance. When combined, the ambiguity of [physical
artifacts] and the partiality of [personal conversations] can compensate for each
other by becoming productive interactional resources. Given enough legitimacy,



visitors with a carefully composed paraphernalia of artifacts can provide a
substantial connection indeed”

[129] The assertions on the benefits of practicing enterprise architecture are
very diverse and virtually countless. For example, Boucharas et al. (2010)
identified 100 different benefits of enterprise architecture declared in the available
EA literature, while Kotusev (2017e) identified 97 different EA publications
discussing the benefits of practicing enterprise architecture

[130] These benefits have been confirmed statistically by the survey of Ross
and Weill (2005)

[131] These benefits have been confirmed statistically by the surveys of
Bradley et al. (2011) and Bradley et al. (2012)

[132] These benefits have been confirmed statistically by the survey of Ross
and Weill (2005)

[133] For instance, Holst and Steensen (2011) argue that measuring the exact
value of enterprise architecture is either impossible or irrelevant

[134] A number of authors (Cameron, 2015; Lyzenski, 2008; Rico, 2006;
Schekkerman, 2005a) propose some approaches for calculating ROI and making
business cases for enterprise architecture. These approaches are arguably no
more than speculations

[135] For instance, a practicing architect describes this attitude in the following
way: “We have never worried about whether it is actually profitable to [practice
enterprise architecture] or not, but I would like to say that we never have measured
whether it pays off to have a management either. EA is just a set of tools which
management utilizes and if we didn’t have EA, management would just do
something else to govern this area” (Holst and Steensen, 2011, p. 18)

[136] The value of an EA practice can also be explained in a way similar to the
following well-known joke: “If you think education is expensive, try ignorance”

[137] For instance, see Gerber et al. (2007), Gonzalez (2011), Murer et al.
(2011), Hungerford (2007), Hungerford (2009), Smith et al. (2012), Smith and
Watson (2015), Tamm et al. (2015), Kotusev et al. (2016), Toppenberg et al. (2015)
and Richardson et al. (1990) respectively

[138] For instance, see Venkatesh et al. (2007), Anderson et al. (2009),
Kotusev (2018), Rees (2011), Janssen and Hjort-Madsen (2007), Pheng and Boon
(2007), Alsoma et al. (2012), Kiat et al. (2008), Findlay (2006), Lynch (2006),
Gregor et al. (2007) and Rauf (2013) respectively

[139] For example, in one of the recent EA surveys “practitioners in 19
countries provided survey responses, reflecting the global reach of Enterprise
Architecture” (Carr and Else, 2018, p. 3) and “almost all major industry segments



have been observed, highlighting the broad applicability of the EA discipline” (Carr
and Else, 2018, p. 13)

[140] The survey of 374 companies from North America, Europe and Asia
Pacific region by Ambler (2010) shows that among the organizations employing
more than 100 IT specialists, 63% of organizations practice enterprise architecture
and 6% of organizations are thinking about starting their EA practices

[141] For instance, see Laudon and Laudon (2013) (Chapter 5)
[142] See Lewis (1957), Whisler and Leavitt (1958), Hoos (1960), Anshen

(1960) and Garrity (1963). For instance, Lewis (1957, p. 84) argues that despite
the initial hype and inflated expectations around computers, “it is evident that the
future role of computers is a tremendous one”

[143] See Taylor and Dean (1966) and Dean (1968)
[144] For instance, see the early approaches to information systems planning

described by Evans and Hague (1962), SOP (1963b), Dearden (1965), Glans et al.
(1968b), Hartman et al. (1968), Honeywell (1968), Kriebel (1968), Blumenthal
(1969), Thompson (1969), Schwartz (1970) and Zani (1970). A more general idea
of deliberately designing organizations is far from new as well (Galbraith, 1973;
Galbraith, 1977)

[145] As noted earlier, countless U.S. and international surveys of IT
executives from 1980 (Ball and Harris, 1982) to 2019 (Kappelman et al., 2020)
consistently demonstrate the pressing need for better information systems
planning and business and IT alignment

[146] The historical evolution of information systems planning methodologies
and EA frameworks is analyzed in detail in Kotusev (2016e) and in Appendix A
(The Origin of EA and Modern EA Best Practices) of this book

[147] See BSP (1975), Orsey (1982a), Vacca (1983), BSP (1984), Lederer and
Putnam (1986) and Lederer and Putnam (1987)

[148] See Arthur Andersen (1979), Arthur Andersen (1987), Lederer and
Gardiner (1992a) and Lederer and Gardiner (1992b)

[149] See Martin and Finkelstein (1981), Arthur Young (1987), Inmon (1988),
Finkelstein (1989), Martin (1989) and Davids (1992)

[150] See Martin (1982b) and Martin and Leben (1989)
[151] See Spewak and Hill (1992) and Spewak and Tiemann (2006)
[152] See TAFIM (1996a) and TAFIM (1996b)
[153] See FEAF (1999) and FEAF (2013)
[154] See Perks and Beveridge (2003) and TOGAF (2018)



[155] The chronic ineffectiveness of all these step-wise information systems
planning methodologies, and later EA frameworks, was consistently demonstrated
by numerous studies during their entire history (Beynon-Davies, 1994; Bloomberg,
2014; Davenport, 1994; GAO, 2015; Gaver, 2010; Goodhue et al., 1992; Goodhue
et al., 1986; Goodhue et al., 1988; Holst and Steensen, 2011; Kemp and
McManus, 2009; Kim and Everest, 1994; Lederer and Sethi, 1988; Lederer and
Sethi, 1992; Lohe and Legner, 2014; Periasamy, 1994; Shanks, 1997; Shanks and
Swatman, 1997; Trionfi, 2016). Moreover, researchers and practitioners at different
time periods consistently concluded that the problems with these methodologies
are fundamental in nature (Gaver, 2010; Goodhue et al., 1992; Hamilton, 1999;
Stegwee and van Waes, 1990)

[156] For instance, see GAO (2002), GAO (2003b), GAO (2006), Gaver (2010)
and Kotusev (2016c). In particular, Gaver (2010, p. 52) reports that “literally more
than a billion dollars have been spent so far on Enterprise Architecture by the
federal government, and much, if not most of it has been wasted”. “Most
departments and agencies [of the U.S. Federal Government] reported they expect
to realize the benefits from their respective enterprise architecture programs [...]
sometime in the future. What this suggests is that the real value in the federal
government from developing and using enterprise architectures remains largely
unrealized” (GAO, 2011a, p. 64)

[157] For instance, architects from government agencies even found it
beneficial to avoid using the “A” word altogether: “Architecture is not a well-
regarded practice in many [government] agencies. Attendees reported that terms,
such as “business transformation imperatives”, were more helpful in garnering
support” (James, 2008, p. 1). Similarly, Jeanne Ross tells the following story about
architecture: “I was actually asked to go into a non-profit [organization] and give a
speech on architecture, but “please don’t use the word architecture. It’s a bad word
here” (Kappelman, 2010, p. 12). “In fact, architecture has become a bad word in
some companies, mostly because architects in those companies are seen as more
of an obstacle than a problem solver” (Ross et al., 2014, p. 1). Gartner reports that
“many restarted programs find that the negative “baggage” associated with the
term “EA” is too strong to overcome, and it is simply easier and more effective to
call it something else” (Bittler and Burton, 2011, p. 4)

[158] As Miller and Hartwick (2002, p. 27) put it, “[management] classics
typically arise not from the writings of academics or consultants but emerge out of
practitioner responses to economic, social, and competitive challenges”.
Birkinshaw and Mol (2006, p. 84) also argue that real management innovations are
usually born in organizations and motivated by pressing business needs:
“Dissatisfaction can be framed as a future threat, a current problem or a means to
escape a crisis. But the important point is that management innovation is generally
a response to some form of challenge facing the organization. Unlike technological



innovations, which are sometimes created in a laboratory without much thought as
to what problem they might solve, management innovations tend to emerge
through necessity”

[159] From the early days of using IT in business, many companies developed
their own homegrown approaches to information systems planning (Carter et al.,
1990; Carter et al., 1991; Cerpa and Verner, 1998; Corbin, 1988; Davies and Hale,
1986; Flynn and Hepburn, 1994; Martinsons and Hosley, 1993; McFarlan, 1971;
McLean and Soden, 1977; Palmer, 1993; Penrod and Douglas, 1988; Periasamy,
1994; Reponen, 1993; Rush, 1979; Sporn, 1978; van Rensselaer, 1979; van
Rensselaer, 1985). These approaches were generally much more prevalent in
organizations than BSP and other widely promoted branded methodologies (Earl,
1993; Finnegan and Fahy, 1993; Flynn and Goleniewska, 1993; Galliers, 1986;
Galliers, 1987b; Galliers, 1987c; Galliers, 1988; Goodhue et al., 1988; Hoffman
and Martino, 1983; Periasamy, 1994; Premkumar and King, 1991; Vitale et al.,
1986). Moreover, many of these homegrown approaches worked more effectively
than BSP and similar formal planning methodologies (Doherty et al., 1999; Earl,
1990; Earl, 1993; Earl, 1996; Goodhue et al., 1988; Periasamy, 1994; Segars and
Grover, 1999). At the same time, the very concept of architecture was generally
considered promising and useful, though with significant deviations from the
original prescriptions of BSP and other architecture-based methodologies
(Hamilton, 1999; Periasamy, 1993; Periasamy, 1994; Periasamy and Feeny, 1997).
Historically, many companies established successful in-house approaches to
information systems planning and architecture through trial and error, ample
experimentation, countless failures, reorganizations and restarts (Burton and
Bittler, 2011; Earl, 1996; Hobbs, 2012; Holst and Steensen, 2011; Wierda, 2015;
Zink, 2009)

[160] For instance, renowned management scholars Pfeffer and Sutton (2006c,
p. 91) argue that “a focus on gurus masks how business knowledge is and ought
to be developed and used. Knowledge isn’t generated by lone geniuses who
magically produce brilliant new ideas in their gigantic brains. This is a dangerous
fiction”

[161] Birkinshaw and Mol (2006, p. 82) argue that the purely inspirational,
rather than prescriptive, role of external ideas is very typical for management
innovations: “[In the studied management innovations external change agents
including academics, consultants and management gurus] often provided the initial
inspiration for a management innovation, and they frequently helped to shape and
legitimize the innovation as it took hold. These external agents rarely if ever
actually developed the new practices per se, but they offered important inputs to
both the process of experimentation and to the subsequent stage of validation”

[162] As Haki et al. (2012, p. 1) fairly notice, “[EA] frameworks have been
suggested as guidelines to [EA] implementation, but our experience indicates that



very few companies follow the steps prescribed by such frameworks”. A similar
observation is also reported by Ahlemann et al. (2020, p. 14): “Surprisingly, across
all the [eight studied] cases, there was no indication that specific [enterprise
architecture management (EAM)] frameworks [...] had a significant impact on EAM
value generation. In particular, firms with longer-term EAM experience clearly
stated that specific [...] EAM frameworks were not relevant for EAM success”

[163] Arguably the most egregious examples of pure speculations around an
EA practice are the widely known and highly cited publications by Schekkerman
(2004) and Sessions (2007). Both these publications proclaim the importance of
frameworks for an EA practice and then discuss their advantages, disadvantages,
strengths, weaknesses, limitations and applicability. However, neither of these
publications appeals to any empirical evidence on the use of EA frameworks in
real organizations. As a result, both these publications can be regarded only as
science fiction unrelated to real EA practices

[164] As noted earlier, real management best practices are usually complex,
multifaceted and cannot be reduced to simplistic, easily repeatable step-by-step
procedures applicable to all organizations (Miller and Hartwick, 2002; Miller et al.,
2004). As Mintzberg (2009, p. 10) puts it, “there is no “one best way” to manage; it
depends on the situation”, whereas “the only guaranteed result of any formula for
managing is failure” (Mintzberg, 2009, p. 16)

[165] For instance, Ross et al. (2006) in Chapter 3 describe the example of
Delta Air Lines which went bankrupt because of excellent EA-driven
implementation of a flawed business strategy

[166] The danger of delegating architectural planning to a dedicated group of
architects is illustrated, for instance, by Ross et al. (2006, p. 65): “In many
companies enterprise architecture design is the responsibility of a small IT staff
sequestered in a back room for several months, emerging only after drawing a
book’s worth of diagrams. [...] Most of these architecture exercises end up
abandoned on a shelf”

[167] For instance, Gartner gives the following recommendation: “Remember
that EA is not a “project” with a defined start and a defined end, but rather an
ongoing, iterative process that never ends” (Lapkin and Allega, 2010, p. 1).
Nevertheless, some academic authors, unfortunately, still use the misguiding term
“project” in relation to enterprise architecture (Alaeddini and Salekfard, 2013;
Banaeianjahromi and Smolander, 2019; Dang and Pekkola, 2019; Nikpay et al.,
2017)

[168] As Dwight Eisenhower famously noted, “plans are nothing, planning is
everything”

[169] As fairly noticed by Beeson et al. (2002, p. 320), business and IT
alignment in organizations results not from an overarching plan or model, but



rather “from a continuous process of adjustment and readjustment of plans and
goals, in which local and relatively short-term plans are formulated and weighed
against current understanding of the business’s key interests”

[170] The importance of actually using architecture for decision-making, rather
than merely producing and “having” architecture is vividly illustrated, for instance,
by Thomas et al. (2000, p. 2): “The prevailing belief was that if one built the
architecture, the owners and operators would come. History has shown, however,
that few organizations actually “operationalized” the architecture – and the owners
and operators did not come. The inherent flaw from the beginning was the lack of
a standard framework or methodology that allows the architecture to be inserted
into the decision making process”

[171] A number of publications discuss the relationship between enterprise
architecture and SOA (Alwadain et al., 2016; Banerjee and Aziz, 2007; Kistasamy
et al., 2010; Sweeney, 2010), microservices (Bogner and Zimmermann, 2016;
Kleehaus and Matthes, 2019), cloud (Chelliah, 2014; Ebneter et al., 2010;
Mahmood and Hill, 2011), big data (Gong and Janssen, 2017; Vanauer et al.,
2015), Internet of Things (Drews et al., 2017; Zimmermann et al., 2015) and other
technologies (Masuda et al., 2016). These discussions are arguably no more than
speculations, at least if enterprise architecture is understood specifically as an
instrument for joint business and IT planning, as it is understood in this book

[172] For example, Lankhorst (2013) essentially equates an EA practice with
enterprise modeling, which is not the case for successful EA practices

[173] As Basten and Brons (2012, p. 225) put it, “EA modeling activities should
always focus on benefits. Practically, this means considering the benefits of all the
artifacts and models that will be modeled”

[174] The danger of excessive modeling for its own sake is vividly illustrated by
the following story (Hobbs, 2012, p. 85): “An organization that shall remain
nameless established a large, award-winning architecture, which it documented in
minute detail (the architecture diagrams alone covered four walls of a conference
room from floor to ceiling!), and appeared to cover every conceivable eventuality.
There was just one problem: It was so involved and complicated that no one
attempting to use it had any idea where to start. The teams that did attempt to use
the elaborate architecture ended up significantly over-engineering the solution,
which led to major scope, time and cost overruns. [...] After several well-publicized
project failures, with multimillion dollar consequences, the organization eventually
reorganized its EA efforts and put new leadership into place. They discarded the
elaborate target architecture in favor of a much simpler and more pragmatic
approach”

[175] The importance of selecting simple, stakeholders-oriented and intuitively
understandable presentation formats for EA artifacts is illustrated, for instance, by



Blumenthal (2007, p. 63): “The problem is EA information often is unintelligible.
The necessary data might be there, but the presentation is so poor that the
decision-maker’s ability to use it is impaired. If information is not understandable,
accessible and easily navigable, then it quickly becomes “shelfware”, meaning it
sits on a shelf collecting dust. Of course, the result is unsatisfied stakeholders”

[176] As noted earlier, enterprise architecture is very different in its nature from
the traditional architecture of buildings and other complex engineering objects
(Bente et al., 2012; Bloomberg, 2014; Fehskens, 2015b; Gaver, 2010; Potts, 2013)

[177] Some EA gurus (Bernard, 2009; Boar, 1999a; Boar, 1999b) argue for
developing formal and complete sets of strict EA artifacts resembling engineering
drawings. These recommendations are impractical, unrealistic and completely
inconsistent with empirical realities of information systems planning. Similarly, as
Niemi and Pekkola (2017, p. 325) fairly notice, “the analysis of EA [artifacts is]
much simpler in practice than suggested by the myriad of complex technical
analysis methods presented in the literature”

[178] As noted earlier, successful EA practices are organic, not mechanic, in
nature (Holst and Steensen, 2011)

[179] As noted earlier, the ideas of the discipline of enterprise engineering
(Bernus, 2009; Bernus and Nemes, 1996; CIMOSA, 1993; Dietz et al., 2013;
Doumeingts, 1989; Kosanke et al., 1999; Mertins and Jochem, 2005; Williams,
1994) cannot be applied to the vast majority of post-industrial organizations

[180] Practicing enterprise architecture is closely associated with systems
thinking in the literature (Khan, 2013; Krishnamurthy, 2014; Laverdure and Conn,
2013; Rabaey, 2014). For example, Simon et al. (2014, p. 7) claim that systems
thinking “can be considered a basic principle of EA”, while Ugwu (2017, p. 5)
argues that “enterprise architecture is a way of using system thinking as an
instrument to integrate and align all organizational levels”. Veryard (2013)
suggests four reasons explaining significant interest to systems thinking in the EA
community: systems thinking provides a theoretical underpinning for enterprise
architecture, systems thinking is complementary and synergistic to enterprise
architecture, systems thinking and enterprise architecture are doing very similar
things and systems thinking and enterprise architecture compete for affection

[181] For example, the chief EA guru John Zachman reported that “early
numbers indicate that conservatively, taking Enterprise Architecture based
approaches [...] produces implementations 10 times cheaper and 6 times faster”
(Zachman, 2003, p. 3). Even more impressive productivity gains had been
promised earlier by Clive Finkelstein, one of the “fathers” of the famous pre-EA
information systems planning approach called Information Engineering: “Effective
productivity gains 10-20 times greater than software engineering are today being



regularly achieved [via using Information Engineering]” (Finkelstein, 1989, p. vii).
Needless to say, all these promises were fictional

[182] For example, Andriole (2020, p. 1) writes that there are “lots of
frameworks all with strange names, like TOGAF, Zachman and FEAF. Some of
them are so brutally complicated that just eyeballing them makes one nauseous. I
have never met anyone who has successfully implemented any of the frameworks.
Sure, some have implemented parts here and there, but none have actually
consistently institutionalized the use of TOGAF, Zachman or FEAF. They’re just too
damn hard to live with for any period of time, let alone as a continuous best
practice”. My detailed analysis of the harmful and faddish nature of popular EA
frameworks is provided in Kotusev (2016c)

[183] For example, see Gaver (2010), Lohe and Legner (2014) and Trionfi
(2016)

[184] Concretely, five organizations included in the list of TOGAF users
provided by The Open Group (The Open Group, 2016a) have been studied as part
of the research underpinning this book, but none of these companies followed the
key prescriptions of TOGAF in any real sense (Kotusev, 2016a; Kotusev, 2016d)

[185] As noted earlier, the very idea of creating comprehensive architectural
descriptions of entire organizations was consistently found to be impractical
(Basten and Brons, 2012; Beeson et al., 2002; Erder and Pureur, 2006; Kim and
Everest, 1994; Lohe and Legner, 2014; Schmidt and Buxmann, 2011). The origin
and problems of popular EA frameworks are discussed in detail in Appendix A
(The Origin of EA and Modern EA Best Practices)

[186] As noted earlier, real management innovations and best practices
typically emerge over time in leading organizations or communities of practitioners,
rather than get “created” by some consultancies, academics and thought leaders
(Birkinshaw and Mol, 2006; Davenport et al., 2003a; Hamel, 2006; Miller and
Hartwick, 2002; Miller et al., 2004; Pfeffer and Sutton, 2006b)



Chapter 4: Enterprise Architecture and City
Planning

[187] As noted earlier, the commonly used analogy between enterprise
architecture and building architecture is conceptually flawed and inadequately
represents the general meaning of an EA practice (Bente et al., 2012; Bloomberg,
2014; Fehskens, 2015b; Gaver, 2010; Potts, 2013)

[188] An EA practice is often compared to city planning (FEAPO, 2013;
Robertson, 2010; Schulte, 2002; Sessions, 2007; Sessions and de Vadoss, 2014).
However, even the most elaborate of the available comparisons still do not go
beyond general ideas or very high-level conceptual analogies (Ahlemann et al.,
2012a; Burke, 2003; Schmidt and Buxmann, 2011)

[189] The same metaphor is used, for instance, by van der Raadt and van Vliet
(2008, pp. 103-104) for explaining enterprise architecture: “Compared with
architecture in the physical world, EA provides the mechanism for city planning
where software architecture is the architecture of one building”

[190] From the perspective of the sociological boundary objects theory, this
dual architecture principle provides a perfect example of a boundary object having
different meanings for the representatives of different social communities and
facilitating their communication (Carlile, 2002; Carlile, 2004; Nicolini et al., 2012;
Star, 2010; Star and Griesemer, 1989)

[191] From the perspective of the boundary objects theory, this dual business
capability map also provides a good example of a boundary object between
different occupational communities (Carlile, 2002; Carlile, 2004; Nicolini et al.,
2012; Star, 2010; Star and Griesemer, 1989)

[192] From the perspective of the sociological actor-network theory, the
alignment of new Outlines to the established Considerations and Visions
previously approved by business executives is a perfect example of the interests
representation, when physical objects with the inscribed interests of human actors
protect these interests on behalf of the human actors (Hanseth and Monteiro,
1997; Sidorova and Kappelman, 2010; Sidorova and Kappelman, 2011b;
Walsham, 1997)

[193] From the perspective of the actor-network theory, the alignment of new
Designs to the previously agreed Outlines is also a good example of the interests
inscription and representation (Hanseth and Monteiro, 1997; Sidorova and
Kappelman, 2010; Sidorova and Kappelman, 2011b; Walsham, 1997)

[194] These relationships between Considerations, Standards, Visions,
Landscapes, Outlines and Designs have been described earlier in Kotusev (2017f)



[195] The CSVLOD model of enterprise architecture has been initially
presented in a series of brief articles (Kotusev, 2016g; Kotusev, 2017c; Kotusev,
2017f) and is based on the earlier higher-level model defining four general types of
EA artifacts: Principles, Visions, Standards and Models (Kotusev, 2016f; Kotusev
et al., 2017)



Chapter 5: The Dialog Between Business and IT
[196] Many EA gurus (Bernard, 2012; Carbone, 2004; Finkelstein, 2006a;

Holcman, 2013; Longepe, 2003; Niemann, 2006; Spewak and Hill, 1992;
Theuerkorn, 2004) argue that the architectural plans for IT can and should be
derived by architects directly from the top-level business strategy, goals and
objectives. For instance, Gartner analysts claim that “future-state EA is directly
derived from business strategy” (Bittler and Kreizman, 2005, p. 4) and even define
enterprise architecture as “the process of translating business vision and strategy
into effective enterprise change” (Lapkin et al., 2008, p. 2). Schekkerman (2006a,
p. 6) formulates this idea in the most striking way: “No strategy, no enterprise
architecture”. van't Wout et al. (2010, p. 11) echo the same view almost verbatim:
“No strategy, no architecture. No vision, no architecture”. Parker and Brooks
(2008, p. 46) argue that the business strategy and enterprise architecture are
interrelated so closely that they actually represent “the chicken or the egg”
dilemma. These suggestions are inconsistent with the empirical realities of
information systems planning

[197] The perceived role of the business strategy in the mainstream EA
literature and the four actual problems with the business strategy are discussed in
detail in Kotusev et al. (2020)

[198] This problem with the business strategy is widely known for a long time
and discussed by numerous authors (Baets, 1992; Banaeianjahromi and
Smolander, 2016; Bhide, 1994; Brown, 2010; Burton and Allega, 2011; Burton and
Bradley, 2014; Campbell, 2005; Cantara et al., 2016a; Cantara et al., 2016b; Chan
and Reich, 2007; Flynn and Hepburn, 1994; Galliers, 1986; Hackney et al., 2000;
Lederer and Mendelow, 1986; Lederer and Mendelow, 1987; Lederer and
Mendelow, 1988; Lederer and Mendelow, 1989a; Lederer and Mendelow, 1989b;
Rosser, 2000; Segars and Grover, 1996; Sillince and Frost, 1995; Slater, 2002;
Vitale et al., 1986)

[199] For instance, Campbell (2005, p. 657) reports that “the results [of my
study] indicate that the major concern of practitioners when considering alignment
is coping with the ambiguity surrounding the business strategies that are actually
in use”

[200] For instance, Baets (1992, p. 206) reports that “preliminary research
undertaken by the author in a well ranked European bank showed quite clearly
that many of its middle managers, charged with carrying out the corporate strategy
on behalf of the bank, were unable to define the corporate strategy”

[201] For instance, the Gartner survey shows that “two-thirds of business
leaders are unclear about what their business strategy is and what underlying
assumptions it is based on” (Cantara et al., 2016a, p. 2). Similarly, Slater (2002, p.



85) reports that the survey of Cutter Consortium found that “almost a third of the
respondents had no formally articulated business plan at all”. The survey of 100
founders from the list of 500 fastest-growing U.S. companies demonstrated that
only 28% of them had formal business plans or strategies (Bhide, 1994). Earlier
Lederer and Mendelow (1989a, p. 11) reported that “nine IS executives stated that
sometimes top business executives have no clearly defined mission, objectives,
and priorities, and do not know their plans for the coming year”. Vitale et al. (1986,
p. 268) noted that “many IS managers would feel very fortunate to have a clear
picture of where their organization is headed so that they could match IS and
organization efforts. But many organizations have no well defined strategy”

[202] For instance, Lederer and Mendelow (1989b, p. 16) report that “some
interviewees [IT executives] maintained that top [business] executives preferred
flexibility which is lost when a plan is written. Written plans are more difficult to
change”

[203] For instance, Sillince and Frost (1995, p. 111) report that in the national
police service “the business strategies of change have been less clear-cut in
political terms; government has been ambivalent about them. [...] So police goals
are not at all clear”

[204] For instance, the survey of Hauder et al. (2013) shows that 84.8% of
European and U.S. organizations consider unclear business goals as a significant
challenge to their EA practices. Chan and Reich (2007, p. 299) note that “a
recurring issue seen in previous alignment research is that often corporate
strategy is unknown [...] or, if known, is unclear and/or difficult to adapt”. As Brown
(2010, p. 6) puts it, “the espoused ideal was that there should be a clear business
strategy on which to base [information systems planning]. The practical reality was
that very often business strategy was either intangible, not clear, or deliberately
ambiguous for political reasons”. In one Gartner EA survey, “38% [of respondents]
stated that their business strategy either doesn’t exist or is not well understood”
(Burton and Bradley, 2014, p. 3). Another Gartner survey of EA practitioners found
that “[6% of them] don’t know the state of their business strategy”, “1% stated that
they don’t have a business strategy”, “16% stated that they hear different ideas
from senior management, but the strategy is not clearly communicated”, “44%
stated that they have a business strategy, but it isn’t broadly understood or
supported” and only “33% stated that their business strategy is well-understood”
(Burton and Allega, 2011, p. 1)

[205] This problem with the business strategy is widely acknowledged and
discussed by many authors (Burton and Bradley, 2014; Lederer and Mendelow,
1986; Lederer and Mendelow, 1987; Lederer and Mendelow, 1988; Lederer and
Mendelow, 1989a; Lederer and Mendelow, 1989b; Ross, 2005; Ross et al., 2006;
Segars and Grover, 1996; Slater, 2002; Weill and Ross, 2008)



[206] For instance, Segars and Grover (1996, p. 387) report that “many IS
planners noted that the strategic direction of the organization was not
communicated in a manner which was understandable. In some instances
strategic direction was communicated in terminology or documentation which was
difficult to interpret”. As Lederer and Mendelow (1987, p. 393) put it, “top
management fails to communicate corporate objectives in a way to which IS
personnel can relate”

[207] As Ross et al. (2006, p. 6) put it, “general statements about the
importance of “leveraging synergies” or “getting close to the customer” are difficult
[for IT] to implement”. Likewise, Slater (2002, p. 86) fairly notices that “business
strategies are typically written at a very high level. They frequently talk about
markets, sales and distribution channels, and growth targets, but rarely address
how the company gets its work done”. For example, Burton and Bradley (2014, p.
3) report that “based on over 500 Gartner client interactions within the past 12
months, we find that over 60% of what organizations have defined as “strategy” is
actually a set of business goals and desired outcomes”. Earlier Lederer and
Mendelow (1989b, p. 16) reported that “in other cases, the corporate plans were
glittering generalities or mere financial targets which could not be translated into IT
plans”

[208] For instance, Lederer and Mendelow (1987, p. 393) describe this
situation in the following way: “For example, top management told one interviewee
that the organization’s major objective was to increase sales by a given
percentage and that IS should provide systems to help do so. This provided little
substantive direction as to what specific systems to develop”. Similarly, “Finance
Vice President stated that his objective was to “maximize the financial flexibility of
the organization” but could not articulate how this should be done. This objective
was too general to permit the [IT] director to formulate a supporting plan for
[information systems]” (Lederer and Mendelow, 1989a, p. 11) 

[209] For instance, Lederer and Mendelow (1988, p. 74) describe this situation
in the following way: “For example, an objective to “increase market share by a
specified percentage” does not define a computer application, leaving systems
managers to draw their own, sometimes erroneous, conclusions”

[210] By analogy with the object-relational impedance mismatch, i.e. the
difficulty of translation between object-oriented programming languages and
relational databases (Ireland et al., 2009), the difficulty of translation between
business and IT-related plans can be called the business-IT impedance mismatch

[211] This problem with the business strategy is widely acknowledged and
discussed by many authors (Kotusev et al., 2016; Lederer and Mendelow, 1987;
Lederer and Mendelow, 1988; Lederer and Mendelow, 1989a; Lederer and
Mendelow, 1993; Ross, 2005; Ross et al., 2006; Sauer and Willcocks, 2002;
Segars and Grover, 1996; Vitale et al., 1986; Wierda, 2015)



[212] As Lederer and Mendelow (1989a, p. 11) put it, “even if top executives
know their plans in sufficient detail, an unstable environment might render them
inapplicable”. As noted by one of the interviewed IT executives, “the winds change
with each quarterly director’s meeting and we come back with a new set of signals”
(Lederer and Mendelow, 1993, p. 323)

[213] For instance, an architect at a very dynamic retail organization vividly
illustrates this situation: “The problem with an organization like this is that in twelve
months the organization has changed direction three or four times. So, you’re not
going to get that kind of stability that fits those timeframes” (Kotusev et al., 2016, p.
34). Sauer and Willcocks (2002, p. 41) report that “most [surveyed CEOs and
CIOs of e-business companies] were responding to an increasingly volatile
business environment by shrinking their development and planning cycles. Half
don’t extend plans beyond a year, and half of those with infrastructure plans
update them quarterly”. Unsurprisingly, the survey of Hauder et al. (2013) shows
that 71.4% of European and U.S. organizations consider a quickly changing
organizational environment as a significant challenge to their EA practices

[214] For instance, an architect at a large U.S. financial organization vividly
illustrates this problem: “We did a thorough job of aligning ourselves with
organizational strategy. We felt confident in our analysis and proceeded to operate
within the enterprise models developed. However, we did not do a good enough
job of ensuring that these models were maintained. It only took a period of months
before critical aspects of strategy and the business had changed” (Segars and
Grover, 1996, p. 388)

[215] Unlike the three previous problems, this problem with the business
strategy is not acknowledged very widely, but still discussed by some authors
(Ross, 2005; Ross et al., 2006; Shpilberg et al., 2007; Weill and Ross, 2008; Weill
and Ross, 2009; Wierda, 2015)

[216] For instance, Wierda (2015, p. 134) argues that “what people seldom
realize that if you build a landscape of elements that have an average life span of
fifteen years with a strategy that changes direction every few years, chances are
that you end up with a mess”. “Ironically, one of the most pregnant uncertainties is
the strategy of the company itself. Systems have an average life time of fifteen
years. The strategy of a company [on average remains constant for only] maybe
four. In other words: in the time that the architecture of a system and a large part of
its surrounding systems exists, the organization’s strategy will have changed four
times, and often such changes are pretty radical” (Wierda, 2015, pp. 140-141).
This problem with different lifespans of business strategies and information
systems has also been identified and actively discussed by MIT researchers
(Mocker, 2012; Ross, 2011). For example, Mocker (2012) explains it by saying that
IT exists in a different “time zone” from the business



[217] For instance, Shpilberg et al. (2007, p. 52) describe the situation of
“alignment trap” at Charles Schwab in the following way: “The company’s various
divisions were driving independent initiatives, each one designed to address its
own competitive needs. IT’s effort to satisfy its various (and sometimes conflicting)
business constituencies created a set of Byzantine, overlapping systems that
might satisfy individual units for a while but did not advance the company’s
business as a whole”

[218] Weill and Ross (2008, p. 1) describe this situation in the following way:
“IT organizations attempt to build capabilities while addressing a laundry list of
immediate business needs. The result, in most cases, is IT spaghetti – with ever
increasing maintenance costs and slow time to market”

[219] Ross (2005, p. 1) describes this situation in the following way: “IT is left to
align with individual strategic initiatives – after they are announced. Thus, IT
becomes a persistent bottleneck”

[220] I consider the evident inconsistency between the mainstream views on
the role of a business strategy in an EA practice and the empirical realities of
strategy-based architectural planning as one of the critical problems of the entire
EA discipline (Kotusev, 2017b)

[221] For instance, Wierda (2015, pp. 141-142) explains the role of a business
strategy in an EA practice in the following way: “It is therefore a fundamental flaw
in many enterprise architecture approaches that one starts from the (current)
business strategy and/or a set of principles that may be derived from that strategy.
Such a waterfall almost never works. That does of course not mean that the
current strategy plays no role whatsoever. We should certainly not devise solutions
that are in conflict with it. But simply taking the current strategy and hand that to
the architects to turn it into the starting point of enterprise architecture will almost
certainly fail, because the strategy is going to change long before the results of
enterprise architecture are visible. What it does mean, is that the board of a
company must steer enterprise architecture more directly. It must take a longer
view so it can direct matters that do not immediately depend on just the current
strategy and current environment”

[222] This section and all further discussions of the operating model in this
book are based on the research of Ross et al. (2006) and other related research
on the operating model conducted by the MIT Center for Information Systems
Research (CISR) (Mocker, 2012; Robertson, 2007; Ross, 2005; Ross et al., 2019;
Ross and Weill, 2006; Weill and Ross, 2008; Weill and Ross, 2009). However,
somewhat similar ideas have also been discussed by Reese (2008) and much
earlier by Gunton (1989)

[223] The notion of operating model is formally defined by Ross et al. (2006, p.
25) as “the necessary level of business process integration and standardization for



delivering goods and services to customers”. Unfortunately, the term “operating
model” is widely used by various authors to mean very different things. For
example, Treacy and Wiersema (1997) also use this term, but define it as a
complementary and synergistic combination of business processes, organizational
structures, management systems, information systems and culture implementing a
particular value discipline. “Operating models are made up of operating processes,
business structure, management systems, and culture, all of which are
synchronized to create a certain superior value” (Treacy and Wiersema, 1997, p.
32). Consequently, this term in the context of this book should not be confused
with any other “operating models” discussed by other authors. In other words, the
term “operating model” used in this book should be understood exactly as defined
by Ross et al. (2006), i.e. as the necessary level of organization-wide process
standardization and integration

[224] The fundamental importance of these decisions for information systems
planning has been acknowledged long ago by Gunton (1989). For instance,
Gunton (1989) (Chapter 2) argues that organization-wide planning of IT
infrastructure should start with deciding on the necessary level of autonomy (a
close opposite analog of process standardization) and coupling (a close analog of
data integration) of its end users. These two planning decisions together determine
one of the four generic strategies for information systems: end-user computing
environment (an analog of diversification), distributed information system (an
analog of coordination), office utility network (an analog of replication) and
corporate information engine (an analog of unification). Historically, decisions on
centralization, decentralization and distribution of computing resources across
business units played a significant role for information systems planning in large
organizations (van Rensselaer, 1979; van Rensselaer, 1985)

[225] The architecture of ERP systems, or enterprise systems, typically implies
standardization of business processes and integration of data (Davenport, 1997;
Davenport, 2000; Ross, 1999). For this reason, these systems are naturally
suitable for the unification operating model

[226] Weill and Ross (2009) argue that organizations should specify an
operating model at each level where they report performance

[227] As noted by Weill and Ross (2009), when different operating models are
adopted at different organizational levels, an operating model of a subunit must be
at least as standardized and at least as integrated as the operating model of its
parent business unit. Put it simply, operating models of subunits can shift only
towards the upper right corner of the taxonomy (see Figure 5.3). An example of
the complex organization combining all the four operating models at different
organizational levels is discussed, for instance, by Robertson (2007)

[228] For instance, the operating model of an organization shapes its IT
governance arrangements and mechanisms (Weill and Ross, 2004; Weill and



Ross, 2008; Weill and Ross, 2009)
[229] For example, an operating model of an organization arguably correlates

with its key organization-wide value discipline (Treacy and Wiersema, 1993;
Treacy and Wiersema, 1997; Weill and Ross, 2004). Specifically, the discipline of
operational excellence, which is largely based on standardized low-cost
transaction systems, naturally highly correlates with the replication and unification
models. The discipline of customer intimacy, which is largely based on shared
customer databases and knowledge repositories, highly correlates with the
coordination model. Lastly, the discipline of product leadership, which is largely
based on flexibility, creativity and person-to-person communications, arguably
somewhat correlates with the diversification model. Very similar correlations can
also be observed between the four operating models and the three generic
strategies identified by Porter (1980), i.e. cost leadership, focus and differentiation.
A more complex analysis of the relationship between business drivers,
organizational workflows and the degree of autonomy and coupling of IT
infrastructure is provided by Gunton (1989)

[230] Ross et al. (2006, p. 28) argue that “every company should position itself
in one of these quadrants [shown in Figure 5.3] to clarify how it intends to deliver
goods and services to customers”

[231] A digitized platform, or an operational backbone, is defined by Ross et al.
(2016, p. 7) as “the set of business and technology capabilities that ensure the
efficiency, scalability, reliability, quality, and predictability of core operations”. More
information on planning, building and leveraging digitized platforms is provided by
Ross et al. (2006), Weill and Ross (2009) and Ross et al. (2019)

[232] Business capabilities, as convenient discussion points for business and
IT stakeholders, are widely discussed in the literature (Greski, 2009; Keller, 2015;
King, 1995; Scott, 2009; Swindell, 2014). Some theoretical explanations of why
business capabilities are so helpful for bridging the communication gap between
business and IT representatives are offered by Amiri et al. (2015)

[233] For instance, Hadaya and Gagnon (2017) consider business capabilities
as abstract composites consisting of eight core underlying elements: business
functions, business processes, organizational units, know-how assets, information
assets, technology assets, natural resource deposits and brands

[234] Far from all business needs in organizations require changes in their IT
landscapes. Many important business initiatives may be simply unrelated to IT. For
example, altering the criteria for assessing and prioritizing proposed capital
investments or changing the HR strategy for staff recruitment and promotion may
not require any significant modifications of the existing information systems.
Consequently, all the further analysis of specific business needs as convenient
discussion points between business and IT applies only to the business needs with



a certain IT component. At the same time, specific business needs and initiatives
without an IT component, though may be very important for an organization, are
irrelevant and virtually invisible from the perspective of an EA practice, as
discussed later in Chapter 7 (IT Initiatives and Enterprise Architecture)

[235] Development, documentation and management of detailed business
requirements for IT systems is discussed in detail, for instance, by Wiegers and
Beatty (2013) and Wiegers (2005)

[236] On the one hand, the list of possible, but less popular discussion points
between business and IT stakeholders is very long, potentially infinite. For
example, at the organization-wide level, these discussion points include, among
others, critical success factors which proved useful long ago as convenient
abstractions for translating high-level strategic goals into more specific demands
for IT (Boynton and Zmud, 1984; Bullen and Rockart, 1981; Munro and Wheeler,
1980; Rockart, 1979; Shank et al., 1985), while at the level of separate IT solutions
these discussion points include, among others, information required to execute
business processes. On the other hand, not all of the five key discussion points
can be relevant in all cases. For example, new IT solutions may intend not to
improve existing business processes, but to deliver some other improvements
having no obvious process implications, e.g. provide more accurate and timely
information for decision-making purposes

[237] For example, Nowakowski et al. (2017, p. 4851) describe this situation in
the following way: “EA planning starts on a high level of abstraction in order to
discuss with decision makers. When the planning comes closer to the actual
execution, the plans become more detailed. A high level of abstraction in EA
planning means that only high-level concepts are discussed and implementation
details are hidden. This is because the actual decisions are made by stakeholders
who often do not have the time or expertise to make decisions based on highly-
detailed plans. However, it is common that, once plans are approved, they proceed
to a stage of more detailed planning that requires more detailed visualizations and
integrates a different set of stakeholders”

[238] Ross et al. (2006, p. 26) argue that “the operating model is a choice
about what strategies are going to be supported”

[239] The relationship between an organizational level and the length of a
planning horizon appropriate at this level is discussed, for instance, by Jaques
(1990) and Jaques and Clement (1994)

[240] The title “enterprise architecture uncertainty principle” is inspired by the
loose analogy to Heisenberg’s uncertainty principle existing in physics, which
suggests that either the position or momentum of an elementary particle can be
accurately measured at any one moment in time, but both the position and
momentum cannot be accurately measured at the same time



[241] For example, Tamm et al. (2015, p. 190) clearly illustrate the EA
uncertainty principle in action by reporting that in a successful EA practice “a high-
level EA vision was created upfront[, but] the finer-level architectural details were
defined on an as-needed basis during the transformation program”. At the same
time, the idea of considering enterprise architecture as “a complete expression of
the enterprise” promoted, among others, by Schekkerman (2004, p. 13) is
conceptually flawed and practically unachievable (Basten and Brons, 2012;
Beeson et al., 2002; Erder and Pureur, 2006; Kim and Everest, 1994; Lohe and
Legner, 2014; Schmidt and Buxmann, 2011)



Chapter 6: Processes of Enterprise Architecture
Practice

[242] Many popular EA frameworks and methodologies (Armour et al., 1999b;
Bernard, 2012; FEAF, 1999; Schekkerman, 2008; Spewak and Hill, 1992; TOGAF,
2018) prescribe detailed step-by-step processes to practice enterprise
architecture, but these step-wise processes are unrealistic and never followed in
successful EA practices. As Haki et al. (2012, p. 2) fairly notice, “our practical
experience [...] shows that companies apply very diverse approaches in adopting
[EA], and seldom follow the steps prescribed by [EA] frameworks or
methodologies”. Likewise, Lewis (2018, p. 1) notices that “the frameworks and
methodologies that are supposed to help you improve your company’s architecture
rarely live up to their promises. Instead they turn the EA function into an ivory-
tower white-paper factory”. For instance, as I reported earlier (Kotusev, 2016d;
Kotusev, 2016f; Kotusev et al., 2017), the steps of the TOGAF architecture
development method (ADM) are not followed even in the organizations included in
the list of TOGAF users provided by the Open Group (The Open Group, 2016a).
The origin and problems of modern step-wise EA methodologies including TOGAF
are discussed in detail in Appendix A (The Origin of EA and Modern EA Best
Practices)

[243] These three processes represent EA-specific processes defined in this
book. They should not be confused with other organizational processes with the
same or similar titles unrelated to enterprise architecture. These processes also
highly resemble the three EA-related processes articulated earlier by Ahlemann et
al. (2012c): strategic planning, project life cycle and operations and monitoring.
Some members of the EA community would argue that architecture governance
represents a separate activity in an EA practice and should be distinguished as the
fourth EA-related process. However, various governance procedures permeate all
EA-related processes and activities around most EA artifacts. For this reason,
architecture governance in this book is viewed not as a separate process, but
rather as an essential element of all other EA-related processes and discussed in
great detail later in Chapter 17 (Architecture Functions in Organizations)

[244] As noted earlier, the EA-specific Strategic Planning process should not
be confused with regular “normal” strategic planning, i.e. with the definition of a
business strategy, goals and objectives accomplished by business executives as
part of strategic management

[245] A detailed discussion of the activities related to the Strategic Planning
process similar to the ones described here is also provided by Radeke and Legner
(2012)



[246] Some critical IT-related decisions that should be made by senior
business executives as part of the Strategic Planning process are discussed, for
instance, by Ross and Weill (2002b)

[247] It has been acknowledged long ago that senior business managers have
very “chaotic” jobs and spend most of their time in scheduled and unscheduled
meetings and conversations (Kotter, 1982; Mintzberg, 1971; Mintzberg, 1973;
Mintzberg, 1975; Mintzberg, 2009)

[248] Unlike Strategic Planning and Technology Optimization, the Initiative
Delivery process exists in some form even in organizations that do not practice
enterprise architecture. In these companies, IT initiatives are implemented simply
without disciplined architectural planning, i.e. without using any EA artifacts

[249] A detailed discussion of the activities constituting the Initiative Delivery
process described here is also provided by Wagter et al. (2005), Beijer and de
Klerk (2010) and Lux and Ahlemann (2012)

[250] The Initiative Delivery process deals only with architecturally significant IT
initiatives introducing considerable changes to the organizational IT landscape,
e.g. developing new or decommissioning existing information systems. At the
same time, numerous small modifications in separate IT systems (e.g.
reconfigurations, bug fixes or minor functional improvements) can usually be
registered as routine change requests at the service desk and then implemented
by relevant IT specialists alone without any architectural involvement and
oversight. These small modifications are not the subject of the Initiative Delivery
process and largely irrelevant in the context of an EA practice. To distinguish
architecturally significant IT projects from the insignificant ones, organizations
often develop formal checklists with concrete assessment criteria helping estimate
the magnitude and impact of required changes, as discussed later in Chapter 18
(Instruments for Enterprise Architecture)

[251] These or similar project lifecycle phases are recommended by most
project delivery methodologies including, among others, the Rational Unified
Process (RUP) (Kruchten, 2003), PRINCE2 (OGC, 2017) and PMBOK (PMI, 2017)

[252] As noted earlier, business cases are typically not regarded as EA
artifacts since they do not provide any architectural information on IT systems.
Nevertheless, business cases still play an important role in the context of an EA
practice

[253] Similarly to business cases, project management plans are typically not
considered as EA artifacts since they do not provide any architectural information
on IT systems. However, project management plans still play an important role in
the context of an EA practice



[254] Shpilberg et al. (2007) call the situations caused by these negative side
effects the “alignment trap”, analyze them in more detail and suggest a potential
solution through technology optimization

[255] A detailed discussion of various techniques, approaches and best
practices related to the Technology Optimization process is also provided by
Koenig (2019b)

[256] As Konkol and Kiepuszewski (2006, p. 10) explain, “strategic work on EA
should not be confused with portfolio and project planning. IT strategy is an
important input to the project portfolio (and ultimately budget) planning process,
but it is not the only one. Any IT organization will have to run both strategically
aligned projects as well as projects that respond to the current business units’
woes and pains”

[257] For instance, the survey of Ambler (2010, p. 1) identified the following top
three success factors of an EA practice: “Active involvement of business leaders in
the enterprise architecture program, active involvement of IT leaders in the
enterprise architecture program, the enterprise architects must be active
participants on project teams”

[258] Developing architecture for the sake of architecture represents a
significant problem for the entire EA discipline (Kappelman, 2010). For instance,
the chief architect at BT (former British Telecom) vividly illustrates this problem:
“Architectures, like fondue sets and sandwich makers, are rarely used. We
occasionally dig them out and wonder why we ever spent the money on them.
[Our] experience resonates with that of many other large corporations:
architectures have emerged as erudite, elegant abstractions of the world, but they
gain no momentum, unable to find traction in a world they profess to model”
(Fonstad and Robertson, 2004, pp. 1-2)



Chapter 7: IT Initiatives and Enterprise
Architecture

[259] An identical observation had been made earlier by Tarafdar and Qrunfleh
(2009, p. 346) from the perspective of business and IT alignment processes:
“While strategic IT-business alignment processes are needed for identifying
applications important for supporting and enabling business strategies, tactical IT-
business alignment processes are necessary for ensuring that envisioned
applications are implemented and deployed”

[260] See Ross et al. (2006), Weill and Ross (2009) and Ross et al. (2019) for
more detail on planning, building and leveraging digitized platforms

[261] The inability to take into account the local needs of business units during
the Strategic Planning process often leads to the proliferation of so-called “feral”
information systems developed locally on an ad hoc basis without any disciplined
planning (Tambo and Baekgaard, 2013)

[262] All foreseen business needs identified in advance, but still not taken into
account during the Strategic Planning process (e.g. because of the immaturity of
an EA practice or any other reasons) can also be viewed as urgent needs from the
perspective of an EA practice when they become urgent for their business
stakeholders

[263] The overall percentage of urgent initiatives in IT investment portfolios of
different organizations is seemingly very industry-specific, depends on industry
dynamism and varies dramatically across various industries. For instance, this
percentage has been roughly estimated by the interviewed architects to be around
10-20% in the utilities, energy and education industry sectors, near 40-50% in the
banking and insurance industry sectors and up to 80% in the retail industry sector.
Some ideas on how to objectively estimate, measure and compare industry
dynamism, or “clockspeed”, are offered, for instance, by Mendelson and Pillai
(1999)

[264] Sometimes even purely technical changes in the IT landscape may have
a clear meaning for business stakeholders and address specific business needs.
For example, an infrastructure-related initiative to consolidate data centers and
migrate some applications or databases into a new, PCI-compliant data center
may enable the business to process larger volumes of credit card payment
transactions. This and similar infrastructure-related IT initiatives should not be
regarded as architectural initiatives, even if most changes in the IT infrastructure
are purely technical, do not offer any new business functionality and are generally
irrelevant to business stakeholders



[265] This classification of IT initiatives into five different types highly correlates
with the more coarse-grained classification into three different types proposed by
Radeke and Legner (2012): strategic business and IT initiatives, strategic
architecture initiatives and emergent initiatives. Concretely, strategic business and
IT initiatives correspond to fundamental, strategic and local initiatives, strategic
architecture initiatives correspond to architectural initiatives, while emergent
initiatives correspond to urgent initiatives

[266] Actually, proposed IT investments in organizations compete for funding
not only with other IT investments, but also with the investments in all other
classes of assets, e.g. land, buildings, vehicles and machinery

[267] Some discussion of the existing best practices in IT investment portfolio
management is provided, for instance, by Jeffery and Leliveld (2004)

[268] For instance, Wierda (2015) fairly compares launching new IT initiatives
with making good chess moves intended to improve your overall position on the
chessboard against the inherent uncertainty of the future



Chapter 8: The CSVLOD Model of Enterprise
Architecture

[269] As noted earlier, the CSVLOD model of enterprise architecture has been
initially presented in a series of short articles (Kotusev, 2016g; Kotusev, 2017c;
Kotusev, 2017f)

[270] Since the scope of all EA artifacts related to changes is limited to
separate change initiatives, formally these artifacts represent what is typically
called “solution architecture”, i.e. the architecture of separate IT solutions.
However, for many conceptual and practical reasons, solution architecture should
be better considered merely as a narrow subset of broader enterprise architecture.
From this perspective, all solution architecture artifacts (i.e. changes) should be
viewed only as special types of EA artifacts

[271] It has been acknowledged long ago, for instance by Gorry and Scott
Morton (1971) and Mintzberg (1972), that senior business managers in their
decision-making rely mostly on “soft” and loosely structured information (e.g.
verbal communication, educated opinions and aggregate views), rather than on
formal documents and detailed reports

[272] For instance, Ross et al. (2006, pp. 65-66) report that “we have seen two
successful strategies to involve senior executives: IT-facilitated senior
management discussions and senior management approval of IT-led designs”

[273] Actually, there are certain exceptions to this rule and some real EA
artifacts cannot be strictly related to any single general type defined by the
CSVLOD taxonomy, but these artifacts usually can still be related to two adjacent
general types, as explained later in Chapter 15 (The CSVLOD Model Revisited)

[274] This classification of EA artifacts into essential, common and uncommon
is based on their reported usage in the 27 non-consulting organizations with
established and reasonably mature EA practices studied as part of the initial
research effort underpinning this book. The entire underlying research process is
thoroughly described in Kotusev (2019a)



Chapter 9: Considerations
[275] As noted earlier, non-EA-specific strategy documents are not regarded as

EA artifacts in the context of this book. However, if these documents are still
considered to be EA artifacts, then an organizational mission, strategic goals and
objectives can also be loosely related to Considerations

[276] For instance, Nolan and McFarlan (2005) distinguish four different modes
of using IT that determine its role and purpose in the organizational context:
support, factory, turnaround and strategic

[277] Considerations often reflect some of the critical IT-related business
decisions discussed by Ross and Weill (2002b)

[278] Principles are among the earliest and most widely known EA artifacts,
which can be traced back at least to the work of King (1978). They were actively
discussed in the late 1980s (Davenport et al., 1989; PRISM, 1986; Richardson et
al., 1990; van Rensselaer, 1985), then a decade later in the form of maxims
(Broadbent and Kitzis, 2005; Broadbent and Weill, 1997; Weill and Broadbent,
1998) and still attract significant attention in the EA literature (Greefhorst and
Proper, 2011)

[279] Principles in their popular form with statements, rationales and
implications seemingly descend from the PRISM framework (PRISM, 1986;
Rivera, 2013) and have been used in this form at least since the late 1980s
(Davenport et al., 1989; Richardson et al., 1990)

[280] This format for defining Principles is described by Hanschke (2009)
[281] Principles, or maxims, have been recognized long ago as effective

instruments for establishing required synergies between different business units in
terms of global process standardization and data integration (Broadbent and Kitzis,
2005; Broadbent and Weill, 1997; Davenport et al., 1989; van Rensselaer, 1985;
Weill and Broadbent, 1998)

[282] Even though today most companies are regulated by some or the other
policies, they are not always formalized and used specifically as EA artifacts, i.e.
as documents facilitating communication between business and IT stakeholders
and integrated into the respective EA-related processes. For this reason, Policies
are considered to be a common subtype of Considerations

[283] For example, Koenig (2019b, p. 237) provides an overview of data
retention policies established in the United States: “The Federal Energy
Regulatory Commission requires companies to keep certain types of pricing
information for five years. The U.S. Department of Labor’s Occupational Safety &
Health Administration (OSHA) requires that some health-related records be kept
for either 30 years or the duration of a person’s employment plus 30 years.



Employment law enforced by the U.S. Equal Employment Opportunity Commission
stipulates that documents about job applicants and personnel records be kept from
one to three years. [...] Under the Health Insurance Portability and Accountability
Act’s (HIPPA) privacy rule, for instance, the Department of Health and Human
Services requires that certain records be held for six years”

[284] See ACORD (2020)
[285] The notion of a hype cycle was developed and popularized by Gartner

(Fenn and Raskino, 2008)
[286] For example, see the ThoughtWorks technology radar (ThoughtWorks,

2017)
[287] For instance, Fenn and Raskino (2008) describe a detailed method for

tracking, assessing, prioritizing and introducing technology innovations in
organizations (the so-called STREET process)

[288] See Gartner (2017) and Forrester (2017) respectively
[289] For instance, Meyer (2014) calls this property “falsifiability” and opposes

falsifiable Principles to mere platitudes
[290] The futility of proclaiming motherhood statements as Principles, as well

as the ability of effective Principles to be inverted to the opposites in different
circumstances, have been acknowledged long ago (Davenport et al., 1989;
PRISM, 1986). For example, Davenport et al. (1989, p. 133) explain it in the
following way: “It is tempting to state principles like “Data is an asset”. Consensus
will be easy to reach. But when isn’t data an asset? Such a statement is of no help
at all when it comes to decision making. It is a cliché-not a guide for action. If a
principle has any power at all, its opposite should also be a meaningful statement”.
The desirable properties of good Principles are discussed in more detail, for
instance, by Beijer and de Klerk (2010)

[291] As Davenport et al. (1989, p. 133) put it, “good principles reflect the
organization that created them”

[292] Pretty detailed recommendations on developing effective Principles, or
maxims, can be found in the works of many authors (Broadbent and Kitzis, 2005;
Broadbent and Weill, 1997; Davenport et al., 1989; PRISM, 1986; Weill and
Broadbent, 1998)

[293] For instance, Treacy and Wiersema (1997) argue that the organizations
mastering the discipline of operational excellence require the IT capabilities for
integrated low-cost transaction processing, the organizations mastering the
discipline of product leadership require the IT capabilities for enabling person-to-
person communication, cooperation and knowledge management, while the
organizations mastering the discipline of customer intimacy require the IT
capabilities for sharing customer information and expertise. Similarly, Ross and



Weill (2002a) identify five general architectural styles corresponding to different
strategic drivers: high-volume transaction processing (corresponds to product
efficiency drivers), real-time response (corresponds to customer responsiveness
drivers), analytical and decision support (corresponds to market segmentation and
risk management drivers), workgroup support (corresponds to knowledge sharing
drivers) and enterprise system (corresponds to integration and standardization
drivers). Similar ideas have also been promoted by Gartner (Rosser, 2002a;
Rosser, 2002b)

[294] The importance of IT-related business decisions on the desired levels of
fault tolerance and security is emphasized, for instance, by Ross and Weill (2002b)



Chapter 10: Standards
[295] For example, Koenig (2019b, p. 67) describes the introduction and

institutionalization of new Standards in the following way: “Once a solution is used
to solve a problem it sets a precedent and becomes the standard. The next person
who comes along should try to reuse the solution or provide a compelling reason
why a different solution makes business sense. The burden of proof is on choosing
to do something different. This is the essence of how standardization is balanced
with the adoption of emerging technology”

[296] Established industry standards and best practices exist in many areas.
Some of them are generic and relevant to all industries, e.g. proven system
integration patterns (Hohpe and Woolf, 2004). Others are very narrow and
industry-specific, e.g. ACORD data exchange standards for the insurance industry
(ACORD, 2020)

[297] For example, one comprehensive classification of technologies that can
be leveraged for developing organization-specific Technology Reference Models is
offered by AGIMO (2011)

[298] A comprehensive collection of best practice Guidelines, or “golden rules”,
is offered by Koenig (2019b)

[299] The concept of architectural patterns, as reusable solutions to commonly
occurring design problems, allegedly originated from classical architecture
(Alexander et al., 1977), then expanded to software architecture (Gamma et al.,
1994), enterprise application architecture (Fowler, 2002), enterprise integration
architecture (Hohpe and Woolf, 2004) and finally to enterprise architecture
(Perroud and Inversini, 2013)

[300] An array of proven IT Principles and associated Guidelines is described
in great detail by Koenig (2019b)

[301] For instance, Koenig (2019b, p. 105) explains that “the architecture
principles [IT Principles] and associated golden rules [Guidelines] specifically
capture the non-functional requirements that apply to almost every product and
almost every company, but which business requirements often assume rather than
specify”

[302] For example, Koenig (2019b) formulates ten generic IT Principles most of
which apply to both systems and data: security, compliance, scalability,
manageability, reliability, simplicity, modularity, maintainability, mastering and
globality



Chapter 11: Visions
[303] As noted earlier, non-EA-specific planning documents are not regarded

as EA artifacts in the context of this book. However, if these documents are still
considered to be EA artifacts, then more or less actionable strategic business
plans and concrete programs of work can also be loosely related to Visions

[304] Visions often reflect some of the critical IT-related business decisions
discussed by Ross and Weill (2002b)

[305] Some of the interviewed architects argued that their planning horizon is
constantly shrinking and planning for five years ahead may no longer be realistic
for their industries

[306] The usage of Business Capability Models, or maps, for the purposes of
strategic information systems planning and aligning business and IT is widely
discussed in the literature (Bondel et al., 2018; Burton, 2010; Burton, 2012; Greski,
2009; Keller, 2015; Khosroshahi et al., 2018; Kotusev, 2019b; Murphy, 2020; Scott,
2009; Swindell, 2014; Weldon and Burton, 2011; Wijgunaratne and Madiraju,
2016)

[307] This observation is completely supported by the study of 25 German and
Swiss companies by Khosroshahi et al. (2018, p. 4606): “Of the 25 surveyed
organizations, 23 use BCMs”

[308] For instance, Gartner recommends limiting the number of nested sub-
capabilities to 8-10 at each level of the model (Cantara et al., 2016a)

[309] For instance, Swindell (2014, p. 5) argues that “an ideal rule of thumb is
that there should be no more than 12-20 level 1 business capabilities to enable
business and technology executives to see how key business capability should be
organized to tell and deliver the organizational story”

[310] For example, the development process of a Business Capability Model in
one organization is described by Bondel et al. (2018)

[311] These generic reference models include, among others, the Process
Classification Framework (PCF) (APQC, 2017), Business Process Framework
(eTOM) (TM Forum, 2017), BIAN Service Landscape (BIAN, 2017), ACORD
Reference Architecture (ACORD, 2020) and Supply Chain Operations Reference
(SCOR) model (APICS, 2017)

[312] See Humphrey (1989b), SEI (2010) and Chrissis et al. (2011)
[313] For instance, Khosroshahi et al. (2018) identified fourteen distinct use

cases of Business Capability Models
[314] This approach is recommended, for instance, by Gartner (Rayner, 2012;

Swanton, 2012b)



[315] This approach is recommended, for instance, by Merrifield et al. (2008)
[316] The popular faddish EA literature recommends developing rather detailed

explicit descriptions of the desired target state and considers these descriptions as
an essential part of enterprise architecture (Bernard, 2012; Carbone, 2004;
Holcman, 2013; Schekkerman, 2008; Spewak and Hill, 1992; Theuerkorn, 2004;
TOGAF, 2018; van't Wout et al., 2010). However, empirical evidence shows that
describing the long-term target state in detail is impractical. Instead, some
companies develop only rather abstract Target States, whereas the majority of
organizations do not create any explicit depictions of the target state at all and plan
their long-term future only via highlighting the required business capabilities in
Business Capability Models and placing the corresponding IT initiatives in
Roadmaps

[317] It had been noticed long ago that organizations tend to develop over long
periods of stable evolutionary growth, or momentum characterized by the smooth
continuation of existing trends, intermingled with short periods of crisis,
transformation and turmoil, or revolutions characterized by the rapid reversal of
many trends (Greiner, 1972; Miller, 1982; Miller and Friesen, 1980; Miller and
Friesen, 1984; Sabherwal et al., 2001)

[318] This sample of overlays-based target states is based on the example
provided by Tamm et al. (2015). A somewhat similar example is also provided by
Sia et al. (2016)

[319] Even though value chains are pretty commonly used in business
departments for communication between different business stakeholders, they are
relatively rarely used specifically as EA artifacts, i.e. as documents facilitating
communication between business and IT stakeholders and integrated into
respective EA-related processes. For this reason, Value Chains are considered to
be an uncommon subtype of Visions

[320] The concept of a value chain was seemingly first introduced by Porter
(1985)

[321] Although the use of core diagrams is reported and highly recommended
by Ross et al. (2006), they have not been identified in the organizations studied as
part of the research underpinning this book. Core diagrams, as well as their
development, usage and purpose, are comprehensively described by Ross et al.
(2006). Importantly, Ross et al. (2006, p. 47) focus on enterprise architecture in a
very narrow sense, as “the organizing logic for business processes and IT
infrastructure reflecting the integration and standardization requirements of the
company’s operating model”, and consider enterprise architecture and core
diagrams as very closely related concepts, i.e. core diagrams encapsulate
enterprise architecture. This narrow understanding of enterprise architecture as a
one-page executive-level view of an entire organization adopted by Ross et al.



(2006) should not be confused with the broader understanding of enterprise
architecture adopted in this book as a collection of all documents used for
information systems planning, ranging from global organization-wide planning to
local project-level planning. In other words, enterprise architecture, as it is defined
by Ross et al. (2006), is a subset of enterprise architecture discussed in this book.
Specifically, enterprise architecture of Ross et al. (2006) directly corresponds to
Visions, but is not related to any other types of EA artifacts discussed in this book
(Ross et al., 2006, pp. 47-50)

[322] See Ross et al. (2006), Weill and Ross (2009) and Ross et al. (2019) for
more detail on planning, building and leveraging digitized platforms

[323] A detailed description of the concept of business model canvas is
provided by Osterwalder and Pigneur (2010)

[324] Similarly to Value Chains, these types of documents are commonly used
in business departments for communication between different business
stakeholders, but they are rarely used specifically as EA artifacts, i.e. as
instruments facilitating communication between business and IT stakeholders. For
this reason, these artifacts are considered to be an unpopular subtype of Visions

[325] For instance, Vivek Kundra, the former federal CIO of the United States,
vividly illustrates this problem: “[Architects] focus on documenting the current state
or what the future state should be. By the time they are done with their
architectural artifact, a new technology has already killed whatever they are
working on” (Tucci, 2011, p. 1)

[326] As Ross et al. (2006, p. 65) put it, “detailed architectural drawings of
business processes and systems applications – apart from a specific business
process initiative [initially described at a high level in Outlines and then in more
detail in Designs] – can make companies feel as if someone is doing something
about complexity, but they are rarely acted upon”

[327] Quick obsolescence and practical uselessness of detailed long-term
information systems plans have been recognized long ago, for instance, by
Lasden (1981). The recommended approach is not to plan “in any more detail that
is necessary for you to determine what to do in the short term” (Lasden, 1981, p.
112)

[328] For example, Lasden (1981, p. 102) reports the following story: “In 1971,
the company [Trans World Airlines] underwent some major changes, switching dp
[date processing] hardware vendors and moving headquarters from New York to
Kansas City. As a result, its two-volume LRP [long-range information systems
plan], specifying five years worth of hardware, software, and applications, ended
up in the wastebasket”



Chapter 12: Landscapes
[329] For example, in the survey of Kleehaus and Matthes (2019) 58

respondents from diverse industry sectors in Germany provided 32 different tools
that are used in their organizations for documenting the structure of their IT
landscapes including specialized software tools for enterprise architecture,
standard MS Office applications, CMDBs and even some homemade
documentation tools

[330] For instance, the survey of Kleehaus and Matthes (2019) demonstrates
that the most popular sources of information on the current IT landscape for
architects are (in descending order) the existing IT project documentation, CMDBs,
competent people, IT management tools and monitoring software

[331] For instance, the survey of Kleehaus and Matthes (2019) demonstrates
that the updates of the current-state documentation are most often caused by (in
descending order) major application releases, completions of IT projects, incidents
and change requests, periodical ad hoc checks with stakeholders and automatic
change notifications. Earlier, the survey of Roth et al. (2013) revealed the following
update triggering events (in descending order of their frequency): periodical
checks with stakeholders, acquisitions of new applications, products and
hardware, major application releases, project inceptions and completions,
introduction of new business processes, change notifications incoming from
stakeholders, merger and acquisition processes and automatic change
notifications from various systems

[332] For example, Koenig (2019b, p. 94) argues that “at a minimum, each
asset in the inventory needs to include the asset’s name, description, lifecycle
stage, and ownership”

[333] For example, applications in Inventories can be classified based on their
expected pace of change, as recommended by Gartner (Carlton, 2012; Carlton et
al., 2012)

[334] As noted earlier, Enterprise System Portfolios essentially represent
ordinary Business Capability Models with information system overlays, where core
IT systems are mapped to the corresponding business capabilities they support.
For this reason, they are often viewed merely as a special variation of Business
Capability Models, rather than as a separate type of EA artifacts. However, due to
their disparate properties, purposes and roles in an EA practice, in this book
Enterprise System Portfolios are treated as full-fledged EA artifacts and discussed
separately from Business Capability Models. Moreover, Enterprise System
Portfolios represent only one of many possible mappings of IT elements to
Business Capability Models that can be regarded as separate EA artifacts and
some of these mappings are actually discussed later in this chapter as such



[335] For example, Gartner analysts propose to classify all information systems
based on their technical quality and business value into four different categories
(the so-called TIME model): tolerate (good quality but low value), invest (good
quality and high value), migrate (poor quality but high value) and eliminate (poor
quality and low value) (Duggan, 2009; Swanton and van der Zijden, 2019)

[336] For example, Khosroshahi et al. (2018) list ten different types of business
and IT elements that can be mapped to Business Capability Models

[337] For instance, the survey of Farwick et al. (2011) demonstrates that 7% of
EA practitioners consider current-state descriptions to be actual within days, 41%
within weeks, 31% within months, 10% within a half of a year and 10% within one
year or more

[338] For example, Wierda (2017, p. 49) describes this situation in the following
way: “Once every few years, the lack of insight into the existing landscape will
cause an effort to create an overview. People work for months at unearthing the
situation and generally in the end you will have a few large posters with boxes and
lines (and a legend to explain what every box type, arrow type and color signifies).
The model is never maintained and after a year, it becomes so outdated that it
becomes pretty useless for anything but a general introduction”

[339] A more concrete recommendation is provided by Koenig (2019a, pp. 34-
35): “It is important that architecture diagrams contain information which does not
change frequently. [...] A good rule of thumb, when producing a diagram is to think
to yourself “How likely is this to be true in twelve to eighteen months?”. If it is likely
to still be true, then it’s worth putting in the diagram; if not, then the description
possibly belongs elsewhere”

[340] Analogous advice is given by Koenig (2019b, pp. 93-94) specifically
regarding Inventories: “It is more important to have correct information for each
asset in the inventory [even if the inventory is incomplete], than to have a mostly
complete inventory with data that nobody trusts”



Chapter 13: Outlines
[341] As noted earlier, non-EA-specific business documents are not regarded

as EA artifacts in the context of this book. However, if these documents are still
considered to be EA artifacts, then business proposals and business cases for IT
initiatives can also be loosely related to Outlines

[342] The importance of planning entire customer journeys is emphasized, for
instance, by Rawson et al. (2013) and Edelman and Singer (2015)

[343] Specific recommendations on developing effective business cases for IT
initiatives are provided, for instance, by Ward et al. (2008) and Maholic (2013)

[344] The advantages of post-implementation benefit reviews are discussed in
more detail, for instance, by Ward and Daniel (2008)

[345] The critical importance of senior business ownership, involvement and
responsibility for realizing the business value of IT initiatives is emphasized, for
instance, by Ross and Weill (2002b) and Peppard et al. (2007)

[346] For instance, Koenig (2019b, pp. 35-36) argues that “true cost [of IT
solutions] involves four figures: (1) the cost to build, (2) the cost to operate, (3) the
cost to maintain, and (4) technical debt”



Chapter 14: Designs
[347] As noted earlier, non-EA-specific project documents are not regarded as

EA artifacts in the context of this book. However, if these documents are still
considered to be EA artifacts, then various project management plans can also be
loosely related to Designs

[348] The boundary between architecture and design is still not completely
clear and debated in the IT literature (Beijer and de Klerk, 2010; Rivera, 2007)

[349] Specific recommendations regarding the development and contents of
project management plans are provided, for instance, in PRINCE2 (OGC, 2017)
and PMBOK (PMI, 2017)

[350] For example, these implementation-specific documents can describe
more detailed software architecture of new IT systems (Bass et al., 2012)

[351] These and other differences between architecture and design are
discussed in more detail by Rivera (2007) and Beijer and de Klerk (2010)



Chapter 15: The CSVLOD Model Revisited
[352] See Kaplan and Norton (1996)
[353] See Kaplan and Norton (2004b)
[354] See BMM (2015)
[355] These five types of planning decisions also closely correspond to the five

phases of business and IT alignment described in Kotusev (2020b)
[356] Enterprise Architecture on a Page has been presented and published

online sometime earlier (Kotusev, 2017d)



Chapter 16: Architects in Enterprise Architecture
Practice

[357] A detailed competency model for architects is provided, for instance, by
the Federation of Enterprise Architecture Professional Organizations (FEAPO,
2018)

[358] Well-qualified architects are hard to find on the job market. For instance,
87.2% of European and U.S. organizations surveyed in 2013 reported that the lack
of experienced architects represents a significant challenge to their EA practices
(Hauder et al., 2013)

[359] It has long been recognized that the business competence of IT
professionals helps establish a better partnership with business (Bassellier and
Benbasat, 2004)

[360] For example, Besker et al. (2015, p. 7) report that practicing architects
“describe communication as the single most important core competence for the
Enterprise Architect’s profession”. Olsen (2017, p. 642) provides a similar
observation: “The informants saw the ability to communicate as one of the most
important capabilities of enterprise architects”

[361] Although systems thinking can be regarded as an important “hygiene
factor” for rejecting inept architects, its overall significance for the EA discipline
should not be overemphasized since an EA practice is, above all, a
communication practice (Kotusev, 2020a)

[362] For instance, the Federation of Enterprise Architecture Professional
Organizations (FEAPO) provides the following definition of systems thinking:
“Understanding of how a change to a component affects the system as a whole;
Identification of reinforcing and compensating feedback loops; Understanding of
how systems adapt to pressures and changes” (FEAPO, 2018, p. 26)

[363] A number of popular books (Gharajedaghi, 2011; Meadows and Wright,
2008; Senge, 1990; Weinberg, 2001) claim to develop systems thinking skills.
However, these books are arguably unhelpful and irrelevant to architects, while
systems thinking should be viewed more as a talent that cannot be easily learned
from textbooks

[364] This fact is completely supported by Wierda (2017, p. 13): “Now, the
Enterprise Architecture function has proliferated and also fragmented. There are
now business architects, security architects, application architects, data architects,
information architects, integration architects, enterprise architects, infrastructure
architects, domain architects, IT architects, solution architects, integration
architects, the list seems endless. And to make matters worse: the same job name
may mean quite something different depending on whom and where you ask for



the definition. What one company calls a business architect, the other company
calls an enterprise architect or a lead architect and what one company calls an
enterprise architect another may call information architect, etc.”. The Federation of
Enterprise Architecture Professional Organizations (FEAPO) reports an analogous
observation: “In numerous discussions with various international organizations,
FEAPO has found a wide array of “architect roles” described. This creates some
confusion, since these roles are inconsistent between organizations and even
within a single enterprise” FEAPO (2018, p. 6)

[365] For instance, the FEAPO articulates four distinct patterns of architecture
roles commonly identified in organizations: project architects, domain architects,
segment architects and strategy architects (FEAPO, 2018). These patterns very
highly correlate with the four archetypes of architects distinguished in this book,
i.e. with solution architects, domain architects, business area architects and
enterprise architects respectively

[366] This observation is consistent with a similar observation made by the
FEAPO: “It is unusual to see a business architect assigned to a project team”
(FEAPO, 2018, p. 18). From the perspective of their responsibilities, traditional
business analysts can arguably be viewed largely as business solution architects,
but they are usually not regarded as “architects” and organizationally they rarely, if
ever, belong to architecture functions

[367] A recent overview of popular EA programs offered by colleges and
universities is provided, for instance, by Calnan (2017). Previously, the analysis of
early university programs on enterprise architecture was provided by Gartner
(Bittler, 2010; Bittler, 2012)

[368] These certifications are offered, among others, by The Open Group and
the Federal Enterprise Architecture Certification (FEAC) Institute owned by John
Zachman

[369] Some discussion of careers in enterprise architecture and the respective
career guidance is also provided by the Federation of Enterprise Architecture
Professional Organizations (FEAPO, 2018)

[370] As noted earlier, one of the interviewed architects fairly compared the EA
profession in its current form with a medieval guild, where the only way to learn the
profession is to join the guild

[371] The IT-centric background of architects is confirmed, for instance, by the
Federation of Enterprise Architecture Professional Organizations (FEAPO): “As
most existing Enterprise Architects rose out of technology ranks, it would be
uncommon to find an Enterprise Architect without serious technical skills, typically
in software development, systems operations, project management, or business
analysis” (FEAPO, 2018, p. 14)



[372] For example, possible career paths of architects are schematically
depicted by the Federation of Enterprise Architecture Professional Organizations
(FEAPO, 2018) in Figure 4 (An IT-focused career path for Enterprise Architecture)

[373] This observation is consistent with the findings of the EA survey
conducted by Carr and Else (2018, p. 8): “When asked what previous architecture-
related roles the respondents had performed, Solution Architecture, Information
Architecture and Application Architecture occupied nearly 70% of all responses.
Many respondents cited multiple areas of experiences, highlighting the multi-
disciplinary aspect of the Enterprise Architect role”

[374] An overview of popular industry certifications relevant to architects is
provided, for instance, by Tittle and Lindros (2018) and White (2018a)



Chapter 17: Architecture Functions in
Organizations

[375] This observation is based on the data collected from the studied
organizations and consistent with the earlier findings of the global McKinsey,
Infosys and other EA surveys, which also demonstrate that architecture functions
usually report to the CIO or similar roles, e.g. the CTO, director or vice president of
IT (Aziz and Obitz, 2005; Aziz and Obitz, 2007; Carr and Else, 2018; Manwani and
Bossert, 2016; Obitz and Babu, 2009). For example, Carr and Else (2018, p. 13)
conclude that “the EA function is still viewed strongly as an IT discipline, with more
than 75% of respondents reporting to IT leadership positions”. Regarding the CIO
subordination, the yearly surveys of the Society for Information Management (SIM)
from 2005 to 2019 consistently demonstrate that the percentage of CIOs reporting
to the CEO fluctuates between 31% and 50% averaging about 44%, the
percentage of CIOs reporting to the CFO fluctuates between 22% and 32%
averaging about 27%, the percentage of CIOs reporting to the COO fluctuates
between 11% and 22% averaging about 16%, while the remaining CIOs report to
some other senior officers (Kappelman et al., 2014; Kappelman et al., 2020).
Moreover, no articulate trends in the CIO reporting structure can arguably be
traced in the SIM surveys over the years. The earlier survey of CIOs from large
companies by Jeffery and Leliveld (2004, p. 42) presented rather similar findings:
“More than 50% of respondents reported directly to the CEO, followed by the CFO
(31%) and COO (22%)”

[376] This number is based on the statistics collected from the studied
organizations and highly correlates with the earlier statistical findings of the global
McKinsey and Infosys EA surveys (Aziz and Obitz, 2005; Manwani and Bossert,
2016; Obitz and Babu, 2009). In a similar vein, Gartner argues that “the EA team’s
size [...] should be 2% to 4% of the IT staff” (Short and Burke, 2010, p. 1).
Niemann (2006, p. 181) reports that “the area of architecture accounts for an
average of around 3.4% of total HR capacity in IT”

[377] The size of an organization from the perspective of an EA practice can be
most accurately measured arguably by its effective full-time equivalent number of
IT employees, including all permanent staff, temporary contractors and involved
third parties. At the same time, other common measures typically used to estimate
the size of organizations (e.g. the overall number of employees, total assets or
gross revenue) may poorly correlate with the scale of the corporate IT landscape
and, therefore, can generally be misleading for EA-related purposes. For example,
average IT expenses as a percentage of total revenue can range from less than
2.5% in the manufacturing, retail and energy industry sectors to more than 7.5% in
the financial, consulting and education industry sectors (Kappelman et al., 2018;
Kappelman et al., 2017; Kappelman et al., 2020; Kappelman et al., 2019; Weill et



al., 2009). Weill and Woerner (2010) even distinguish digital industries (banking,
financial services, media, IT software, IT services and telecom) and non-digital
industries (all other industries) which, according to their survey, spend 7.2% and
3.3% of their revenues on IT respectively. The percentage of IT staff in the
workforce can also vary significantly across different industries, often ranging from
less than 2% in retail to more than 20% in finance. Likewise, typical financial
measures, including total assets and turnover, are highly industry-specific and fail
to accurately indicate the actual size of the organizational IT landscape. Besides
that, many of these measures (e.g. revenue) are obviously inapplicable to non-
profit, public sector and governmental organizations

[378] For example, Barrera et al. (2011, p. 7) reported that “within Intel overall,
there are now more than 150 enterprise architects”

[379] The benefits of combining the responsibilities of architects from different
levels of the architectural hierarchy (e.g. enterprise and business area architects or
domain architects and solution architects) are noted by Murer et al. (2011) and
Smith et al. (2012)

[380] A detailed discussion of centralized and decentralized structures of
architecture functions is also provided by Hobbs (2012)

[381] This example is discussed, for instance, by Robertson (2007)
[382] The identical observation has been made by Mintzberg (2009, p. 28) in

relation to business managers: “We can talk all we like about a global world, but
most organizations—even the most international of corporations—tend to remain
rather local at their headquarters”

[383] This observation is based on the experience of some of the organizations
studied as part of the research underpinning this book

[384] A detailed discussion of architecture governance mechanisms is also
provided by Hobbs (2012)

[385] As Koenig (2019b, p. 53) puts it, “governance doesn’t exist to say “No”. It
exists to make the real cost and real benefit measurable so that a good business
decision can be made”

[386] The role of the board of directors in corporate IT governance
arrangements is discussed, for instance, by Nolan and McFarlan (2005) and Huff
et al. (2006)



Chapter 18: Instruments for Enterprise
Architecture

[387] The history of using formal modeling approaches in organizations can be
traced back at least to the early 1900s, when various flowcharts had been
employed by industrial engineers for analyzing business processes (Couger,
1973). Since then, virtually innumerable modeling languages, techniques and
notations for describing different aspects of information systems have been
developed (Colter, 1984; Couger, 1973)

[388] This observation is based on the data collected from the studied
organizations and loosely correlates with the earlier findings of EA surveys
(Ambler, 2010; Schekkerman, 2005b). The once-popular IDEF family of modeling
languages (Marca and McGowan, 2005) is arguably no longer widely used. At the
same time, proprietary organization-specific modeling notations can also be
developed and used (Frank, 2002; Koenig, 2019a; Rohloff, 2005)

[389] A comprehensive description of ArchiMate is provided by the official
ArchiMate specification (ArchiMate, 2016) and Lankhorst (2013). The actual
practical experience of using ArchiMate in real-world settings is discussed by
Wierda (2017)

[390] A comprehensive description of UML is provided by the official UML
specification (UML, 2015) and other popular sources (Booch et al., 2005; Fowler,
2003). Holt and Perry (2010) specifically discuss the application of UML to
enterprise architecture

[391] A comprehensive description of BPMN is provided by the official BPMN
specification (BPMN, 2011) and other sources (Silver, 2012; White and Miers,
2008)

[392] There is no publicly accessible specification of ARIS, but the description
of ARIS is provided, for instance, by Scheer (1992)

[393] Poor comprehensibility of ArchiMate diagrams to business stakeholders
is acknowledged, for instance, by Wierda (2017, p. 159): “Yes, the high-level
abstracted models in ArchiMate can be used for discussions with the business (in
a way not very different from presentation slides with a few graphical elements),
and yes, ArchiMate is not rocket science, but complex ArchiMate models will still
not be very usable in communication with your average business person”

[394] As Wierda (2017, p. 201) explains, “the most effective way of
communicating to the decision makers is often still simple graphics with those
ambiguous lines and boxes. Adding ArchiMate’s structure to simple graphics adds
little for management and is capable of complicating a lot. The structure and logic
ArchiMate brings adds to the message and it becomes more complex. Yes, some



ambiguity is removed and it enables analytical use [...], but at a cost. The decision
makers actually don’t mind the ambiguity and are not interested in analytical
thought. ArchiMate offers them something they neither want nor need”

[395] The practical applicability of ArchiMate primarily to current-state
Landscape Diagrams and more detailed project Designs is also confirmed by
Wierda (2017), who calls these EA artifacts current state architectures (CSAs) and
project start architectures (PSAs) respectively

[396] As Wierda (2017, p. 201) explains, “there is an obvious place where rigor,
structure and logic [offered by ArchiMate] really help: when the situation to model
becomes very large and complex and you still want to get to grips with it. [...] But
those are models that are definitely not for management. They are complex
instruments that require a high level of ‘engineering attitude’ to set up and that can
be used by those actually working in the detailed reality of those complex
domains”

[397] For example, Wierda (2017, p. 49) notices that “one of the ‘nice’ aspects
of [informal] modeling is that it is often ambiguous enough for all stakeholders to
see their own preferred reality in it. A more vague and ambiguous approach
enables this often ‘politically’ expedient modeling”

[398] This conclusion is confirmed almost verbatim by Wierda (2017, p. 201): “I
know no enterprise architect who uses a modeling language (UML, ArchiMate,
etc.) that really makes communication with the decision makers easier. The only
language that comes close is the graphical side of BPMN, as its visual basis can
be used in a way (swim lanes with activities) that is pretty intuitive for the non-
modellers among us. But, go into BPMN detail with complex exceptions and
gateways, and then too everybody but the specialist is lost”

[399] For instance, in the survey of Carr and Else (2018) only 19% of EA
practitioners indicated that they use ArchiMate, even though this modeling
language is widely discussed and intensively promoted

[400] As Wierda (2017, p. 49) fairly notices, “some modeling for projects is
done in UML, but most of the time, you will look at some non- or semi-
standardized use of boxes, arrows, dotted lines, nesting, etc., generally some sort
of free-format graphical tooling will be used like Microsoft Visio for Windows or
OmniGraffle for Mac or worse: Microsoft PowerPoint”

[401] See Archi (2020)
[402] An overview, analysis and comparison of major EA tool vendors and their

offerings is provided, for instance, in respective Gartner Magic Quadrants
(McGregor, 2016; Searle and Kerremans, 2017), Forrester Waves (Barnett, 2015;
Barnett, 2017) and periodical EA tool surveys published by the Technical
University of Munich (Berneaud et al., 2012; Matthes et al., 2008; Matthes et al.,
2014; Roth et al., 2014)



[403] A detailed analysis and comparison of specialized software tools for
enterprise architecture and their capabilities is provided, for instance, by Gartner
(McGregor, 2015; Searle and Allega, 2017) and the researchers from the Technical
University of Munich (Berneaud et al., 2012; Matthes et al., 2008; Matthes et al.,
2014; Roth et al., 2014)

[404] A detailed discussion of configuration management databases (CMDBs)
is provided, for instance, by O'Donnell and Casanova (2009). CMDB solutions are
offered by several global vendors including BMC Atrium, CA Technologies, HP,
IBM Tivoli and ServiceNow (Colville, 2012). A detailed analysis and comparison of
CMDB solutions and their capabilities is provided, for instance, by Gartner (Colville
and Greene, 2014b)

[405] The differences, similarities and potential synergy between specialized
EA tools and CMDBs are discussed in more detail, for instance, by Gartner
(Colville and Adams, 2011; Colville and Greene, 2014a; James and Colville, 2006)

[406] Change management, service asset and configuration management,
release and deployment management processes, as well as their integration with a
configuration management system (CMS) or CMDB, are described in detail by the
ITIL Service Transition volume (Rance et al., 2011)

[407] This table is largely inspired by James and Colville (2006)
[408] This observation is completely supported by Ahlemann et al. (2020, p.

14): “Across all the [eight studied] cases, there was no indication that specific EAM
[enterprise architecture management] tools [...] had a significant impact on EAM
value generation. In particular, firms with longer-term EAM experience clearly
stated that specific tools [...] were not relevant for EAM success”

[409] This observation is based on the data collected from the studied
organizations and rather consistent with the earlier findings of various EA surveys
demonstrating the growing adoption of specialized EA tools over the years (Aziz
and Obitz, 2005; Aziz and Obitz, 2007; Carr and Else, 2018; GAO, 2003b; GAO,
2006; Obitz and Babu, 2009; Schekkerman, 2005b). Generally, all these surveys
demonstrate that the majority of companies use standard MS Office applications
and many of them also use some specialized EA tools, though the spectrum of
these tools is very diverse

[410] Nowakowski et al. (2017, p. 4851) accurately summarize the role and
place of specialized software tools for enterprise architecture in an EA practice:
“EAM tools are mostly used for capturing the current architecture. The actual
planning and discussion of [future] scenarios is mostly done by hand with the help
of flipcharts, whiteboards, MS PowerPoint, and MS Visio”

[411] This suggestion is congruent with the earlier recommendations of Lapkin
and Allega (2010) and Basten and Brons (2012)



[412] About one-third of all the studied organizations actively used CMDBs as
major, or even primary, sources of architectural information on the current IT
landscape. This observation highly correlates with the findings of the earlier study
of eighteen German companies by Buckl et al. (2009)

[413] As noted earlier, the actual business value realized from using enterprise
architecture can hardly be quantified or measured. For instance, Holst and
Steensen (2011, p. 18) fairly notice that it is “either impossible or irrelevant” to
measure the value of an EA practice because “the value of the EA effort is a
subjective thing, as long as it is perceived by management as being valuable,
because it helps them realize their strategy and govern the enterprise. While the
needs of management are satisfied, the demand for value measurement is
overlooked”. Birkinshaw and Mol (2006) argue that the benefits of most
management innovations cannot be evaluated numerically based on hard data

[414] For example, MIT researchers propose to classify all IT investments into
four different types: transformation (investments in building new strategy-enabling
shared infrastructure with a long-term payoff), renewal (investments in upgrading
existing shared infrastructure with a short-term payoff), process improvement
(investments in business applications supporting immediate business needs with a
short-term payoff) and experiments (investments in innovative or experimental
business applications with a long-term payoff) (Ross and Beath, 2001; Ross and
Beath, 2002). Another classification proposed by MIT researchers categorizes all
IT assets and corresponding IT investments into four different types: infrastructure
(intended to provide a reusable shared base of IT services), transactional
(intended to cut costs or increase throughput via automation), informational
(intended to provide information for decision-making purposes) and strategic
(intended to introduce innovation or gain a competitive advantage) (Aral and Weill,
2007; Weill and Aral, 2003; Weill and Aral, 2004a; Weill and Aral, 2004b; Weill and
Aral, 2005a; Weill and Aral, 2005b; Weill and Aral, 2006; Weill et al., 2007; Weill
and Broadbent, 1998; Weill and Johnson, 2005; Weill and Ross, 2009; Weill et al.,
2009; Weill et al., 2008). Gartner analysts propose to classify all information
systems and corresponding IT investments according to the so-called “pace-
layered” model into three different types: systems of record (systems with a long
lifecycle supporting standard transaction processing capabilities), systems of
differentiation (systems with a medium lifecycle enabling unique organization-
specific processes) and systems of innovation (systems with a short lifecycle
addressing new business opportunities) (Mangi and Gaughan, 2015; Shepherd,
2011; Swanton, 2012a). These and other similar classification approaches can be
used for analyzing IT investment portfolios in organizations and assessing their
overall fitness to the organizational needs

[415] These and some other advanced measurements for an EA practice are
discussed in more detail, for instance, by Murer et al. (2011) (Chapter 7), Legner



and Lohe (2012) and Schneider et al. (2015b)
[416] Importantly, far from all deviations, exemptions and unplanned actions

imply an architecture debt, but rather only planning decisions that go against the
established long-term course of action. For example, an unplanned installation of a
new CRM system introduces an architecture debt arguably only if an organization
plans to consolidate all its CRM systems into one in the future, but entails no debt
when no global consolidation of CRM systems is planned. Likewise, the use of a
particular technology in a new IT system implies an architecture debt arguably only
if this technology is planned to be removed from the IT landscape in the long run

[417] In situations when organizations are capped in their IT delivery capacity
and cannot quickly augment their workforce (e.g. via engaging external providers
and contractors), an architecture debt may include the time aspect as well

[418] A similar discussion of “agile” EA practices has been presented earlier in
Kotusev (2020c)

[419] For instance, both 2018 and 2019 Gartner hype cycle reports for
enterprise architecture indicated that the concept of “agile architecture” was at the
peak of inflated expectations

[420] See, among many others, Meyer (2014) and McConnell (2019)
[421] For instance, one of the few explicit definitions of agile enterprise

architecture found in the academic EA literature describes it as “the process for
infusing and managing enterprise architecture modeling and redesign efforts with
principles of agile methods for faster development times” (Thummadi et al., 2017,
p. 1). Similarly, Gartner analysts provide the following definition of agile
architecture: “Agile architecture refers to architecture practices that embrace the
principles and values of agile, which enable the continuous delivery of valuable
software and help to align architects with agile application development and
DevOps teams” (Santos and Allega, 2018, p. 28)

[422] The fact that different organizations require different amounts of planning
has been acknowledged long ago, for instance, by Mintzberg (1994)

[423] As Mintzberg et al. (1998, p. 15) explain, “any discussion of [strategic
planning] inevitably ends on a knife-edge. For every advantage associated with
[the existence of strategic plans], there is an associated drawback or
disadvantage”. For this reason, strategic plans and the planning process “can be
vital to organizations by their absence as well as their presence” (Mintzberg et al.,
1998, p. 18)

[424] For instance, the survey of Manwani and Bossert (2016) shows that
23.3% of organizations do not use agile delivery, 27.2% use agile delivery for most
projects and 49.5% use agile delivery only for fast-moving applications



Chapter 19: The Lifecycle of Enterprise
Architecture Practice

[425] The positive relationship between the institutionalization and
effectiveness of an EA practice is confirmed statistically by Weiss et al. (2013)

[426] Countless evidence suggests that many companies experimented with
enterprise architecture, struggled to establish their EA practices through a series of
unsuccessful attempts and undertook multiple reorganizations of the approaches
to architecture before building a successful EA practice in its current form. EA
initiatives in these organizations failed, seemingly misguided by the flawed advice
of EA frameworks, but have been restarted again because of the high perceived
potential of enterprise architecture (Zink, 2009). For example, Holst and Steensen
(2011, p. 17) report that despite the initial failures of EA endeavors, “none of the
EA initiatives [in the four studied companies] have been completely shut down,
instead they have been redesigned or reprioritized. This could indicate that
organizations can see the potential of EA, but are having difficulties in realizing it”.
“After several well-publicized [EA] project failures, with multimillion dollar
consequences, the organization eventually reorganized its EA efforts and put new
leadership into place” (Hobbs, 2012, p. 85). Likewise, Wierda (2015, p. 29) reports
that he has “seen at one organization that, within six years, the central enterprise
architecture function was reorganized four (!) times. [...] And this pattern is seen
everywhere”. In 2011 Gartner estimated that “as many as 25% of all organizations
may be in this restart situation” (Burton and Bittler, 2011, p. 2). Interestingly, very
similar observations regarding approaches to information systems planning had
also been reported previously by Earl (1996, p. 55): “Many firms that have adopted
the organizational approach [which proved to be most effective], however, got
there almost by trial and error – after other approaches had failed”

[427] It is arguably impossible now to trace where and when exactly specific
practices constituting the current body of EA best practices originated for at least
three different reasons. First, there are no credible empirical studies of proven
architecture-based planning practices at different historical periods. Second, an EA
practice essentially represents a collection of multiple related sub-practices that
seemingly emerged sequentially over a long period of time, rather than
simultaneously as a single big-bang management innovation. Third, the
introduction of management innovations is typically a gradual and diffuse process
with no definite start and end points. For instance, Birkinshaw and Mol (2006, p.
82) report that “most management innovations [we studied] took several years to
implement, and in some cases it was impossible to say with any precision when
the innovation actually took place”



[428] The historical path to establishing an EA practice described here was
confirmed by a number of veteran architects and also has some clear
confirmations in the literature. For example, Wagter et al. (2005) provide a
systematic description of EA best practices existing in the industry around the
early 2000s. These practices arguably closely resemble the combination of the
Initiative Delivery and Technology Optimization processes, but the most advanced
Strategic Planning process is missing, seemingly because it had not formed in the
industry by that time. Moreover, the historical path highly correlates with the EA
maturity stages and corresponding architecture management practices described
by Ross et al. (2006) (Chapters 4 and 5). The evolutionary development of an EA
practice in Intel described by Barrera et al. (2011) closely resembles this historical
path

[429] Different survey-based sources provide different estimates of the
percentage of IT budget spent in an average organization on sustaining IT
investments required to maintain the existing systems and “keep the lights on”
including 39.6%, 40.5%, 42.0%, 48.9%, 54.1% (Kappelman et al., 2018;
Kappelman et al., 2017; Kappelman et al., 2020; Kappelman et al., 2019), 62%
(Weill et al., 2009), 63% (Weiss and Rosser, 2008), 66% (Weill et al., 2008), from
60% to 69% (Weill and Woerner, 2010) and 71% (Weill and Ross, 2009)

[430] Some other approaches to facilitating acceptance and coping with the
resistance to an EA practice are described by Ahlemann et al. (2012b)

[431] From the perspective of the organizational theory, the ability of an
organization to change and adopt new practices is limited and determined by its
absorptive capacity (Cohen and Levinthal, 1990; Szulanski, 1996; Zahra and
George, 2002)

[432] As noted earlier, this suggestion is consistent with the recommendations
of Lapkin and Allega (2010) and Basten and Brons (2012). For instance, Lapkin
and Allega (2010, p. 8) “advise first-time EA efforts to avoid investments in EA
tools, as this tends to encourage focus on the tool, rather than on the architecture”.
Likewise, Basten and Brons (2012, p. 220) argue that starting an EA practice with
simple tools is desirable for “maintaining the focus of those involved [actors] on the
EA concept rather than on new software”

[433] The positive relationship between training and the organizational
acceptance of enterprise architecture is confirmed statistically by Hazen et al.
(2014)

[434] The positive relationship between the maturity of an EA practice (though
the criteria of maturity can be interpreted differently and rather loosely) and various
benefits ensuing from the use of enterprise architecture is confirmed statistically by
a number of surveys (Bradley et al., 2012; Bradley et al., 2011; Burns et al., 2009;



Lagerstrom et al., 2011; Ross and Beath, 2011; Ross and Beath, 2012; Ross and
Weill, 2005)

[435] Many different EA maturity models have been proposed in the literature
(Meyer et al., 2011; Salmans, 2010; Vallerand et al., 2017). Most of these models
(Behara and Paradkar, 2015; DoC, 2007; GAO, 2003a; GAO, 2010; NASCIO,
2003; OMB, 2007; OMB, 2009; Schekkerman, 2006b; Vail, 2005) imitate the
famous five-level Capability Maturity Model (CMM) originally developed in the late
1980s for assessing software development processes by the Software Engineering
Institute (SEI) at Carnegie Mellon University (Humphrey, 1988; Humphrey, 1989a;
Humphrey, 1989b). All these maturity models are purely speculative and non-
empirical in nature. They are based largely on the flawed ideas of EA frameworks,
do not reflect what actually happens in real companies, have no examples of their
successful application and can be regarded only as science fiction for all practical
purposes. For example, even the EA maturity model developed specifically for the
Federal Enterprise Architecture (FEA) program (GAO, 2003a) proved inadequate
for assessing the maturity of EA practices in different U.S. government
departments and agencies since their EA practices satisfied diverse maturity
criteria distributed rather evenly across different maturity stages, but did not
progress through these stages sequentially, as the maturity model implied (GAO,
2006; GAO, 2008). As a result, this EA maturity model had been repositioned to be
merely “a flexible frame of reference that should be applied in a manner that
makes sense for each organization’s unique facts and circumstances” (GAO,
2011b, pp. 9-10) and since then it “is not intended to be viewed as the sole
benchmarking tool for informing and understanding an organization’s journey
toward architecture maturity” (GAO, 2011b, p. 10). At the same time, the four-
stage EA maturity model developed by the MIT Center for Information Systems
Research (CISR) (Ross, 2003; Ross, 2004; Ross and Weill, 2002c; Ross and
Weill, 2006) and most extensively described by Ross et al. (2006), though
evidence-based and empirically substantiated, evaluates the architectural maturity
of the corporate IT landscape, rather than the maturity of an EA practice itself as a
set of EA-related processes and their quality. Moreover, this model seemingly
correlates only with the historical path followed earlier by numerous organizations
(see Figure 19.2), but might be unfit for the companies following the newer
deliberate path (see Figure 19.3)

[436] This observation very highly correlates with the earlier finding that the
single most important predictor of effective IT governance is the percentage of
senior executives able to accurately describe their IT governance (Weill, 2004;
Weill and Broadbent, 2002; Weill and Ross, 2004; Weill and Ross, 2005)

[437] For example, Gartner estimates that “organizations with mature EA
teams spend 20% less on “keeping the lights on” and 28% more on
transformational projects” (Burke and Smith, 2009, p. 1)



[438] The rapid commoditization of the most basic IT resources, as well as the
vanishing competitive value of these computing resources, is discussed in detail,
for instance, by Carr (2003)

[439] In the early 1980s, specific strategic information systems and innovative
applications of technology were considered as a potential source of competitive
advantage for organizations (Benjamin et al., 1984; Cash and Konsynski, 1985;
Clemons, 1986; Ives and Learmonth, 1984; McFarlan, 1984; Parsons, 1983;
Rackoff et al., 1985; Wiseman, 1988; Wyman, 1985). However, later due to their
susceptibility to imitation, the transient nature of this advantage had been widely
acknowledged (Cecil and Goldstein, 1990; Galliers, 1993; Hopper, 1990;
Karpovsky et al., 2014; Peppard and Ward, 1999; Peppard and Ward, 2004; Ross
et al., 1996; Senn, 1992)

[440] For instance, Pfeffer (1994, pp. 16-17) argues that “as other sources of
competitive success have become less important, what remains as a crucial,
differentiating factor is the organization, its employees, and how they work”.
Likewise, Davenport et al. (2003b, p. 60) fairly notice that “product innovations are
copied quickly and easily today, leaving managerial innovation as an important
way for companies to differentiate themselves”

[441] This fact had also been acknowledged rather long ago, for instance, by
Hopper (1990), Ross et al. (1996), Peppard and Ward (1999) and Peppard and
Ward (2004)

[442] For instance, Feeny and Willcocks (1998) long ago identified architecture
planning as one of the nine core capabilities required to manage IT

[443] A highly similar model explaining the realization of business value from
practicing enterprise architecture is also proposed by Ahlemann et al. (2020)

[444] The strong historical relationship between enterprise architecture and
consulting has also been noticed earlier by other researchers. For instance, the
review of early EA publications by Langenberg and Wegmann (2004) concluded
that the EA discipline is driven largely by consulting companies. Similarly, Khoury
and Simoff (2004, p. 65) argued that “contemporary approaches to [enterprise
architecture] have been largely hijacked by the consulting classes”

[445] For instance, the survey of Meiklejohn (1986) demonstrated that in the
United Kingdom alone, at least 26 medium and large consulting companies
provided information systems planning services in some or the other form. These
companies included, among others, A.T. Kearney (now Kearney), Stoy Hayward
(now BDO), Arthur Young (now part of EY), James Martin Associates (now part of
Texas Instruments), Hoskyns Group (now part of Capgemini), Index International
(now part of DXC Technology), Logica (now part of CGI), Touche Ross (now part
of Deloitte), Arthur D. Little (the brand still exists), Price Waterhouse and Coopers
& Lybrand (now parts of PwC), KMG Thomson McLintock, Peat Marwick Mitchell



and Nolan, Norton & Company (now all parts of KPMG). Moreover, the information
systems planning consulting market was booming: “Practically 60% of
consultancies report a growth in [planning] assignments of up to 50% over the past
three years, with over 40% reporting even higher growth rates. In 1985 alone,
growth rates of up to 50% were reported by over 90% of the consultancies”
(Galliers, 1988, p. 188). Later, Spewak and Hill (1992, p. 297) provided “a partial
list of companies that offer facilitative consulting support for [Enterprise
Architecture Planning]”, which included 33 global and local consultancies and
partially overlapped with the companies listed above

[446] For instance, the survey of 334 U.S. organizations practicing systematic
information systems planning by Cresap, McCormick and Paget (Hoffman and
Martino, 1983) showed that only 14% of these companies employed dedicated IT
planners, while in the majority of these organizations information systems planning
was the responsibility of senior IT managers. A decade later, the survey of 105
large Irish companies by Finnegan and Fahy (1993) demonstrated that permanent
information systems planning groups existed in 43.6% of these organizations

[447] For example, McNurlin (1988, p. 10) provides the following description of
an architecture project by Atkinson, Tremblay & Associates: “The core study team
at the company consisted of six company people and three Atkinson Tremblay
people. They worked for eight months on the project. First, they created the ideal
target architecture. Next, they developed the practical target architecture that the
company could realistically achieve. And finally they drafted the five-year migration
path to implement the achievable architecture”. Similarly, Spewak and Tiemann
(2006, p. 12), active proponents of the EAP methodology, argue that “EA planning
should be viewed as a project activity, usually estimated to take from six to eight
months and that usually results in a final go or no-go presentation to a decision-
maker who would support the EA’s implementation”

[448] For example, in 1988 an industry conference entitled “Creating Your
Information Systems Architecture” had been held and the following dialog with a
participating consultant had been reported (McNurlin, 1988, p. 10): “Can
[information systems] architecture be created without outside help? [Joseph Izzo,
the president of a consulting company] believes it cannot, because it involves
changing corporate culture. An insider cannot challenge the culture, but an
outsider can. [...] Insiders feel there are rules they cannot break, while outsiders
can question everything. Finally, insiders often get trapped in talking about how to
do things; outsiders can refocus their attention on what things should be done,
Izzo told us”. Likewise, Kanter and Miserendino (1987, p. 25) proclaim that “having
an architecture is more important than ever”. In a similar vein, Cheung (1990), a
manager of the Information Engineering consulting practice at Ernst and Young
(now EY), in his discussion of the pitfalls of information systems planning
essentially equates the problem of planning with the problem of creating proper
architectural plans (e.g. obtaining management support, defining the planning



methodology and its deliverables, selecting the right scope and level of detail), but
completely ignores the questions related to the subsequent usage of the resulting
plans as irrelevant

[449] For instance, regarding the early architecture-based planning
methodologies, Tozer (1988, p. 61) reported that “mistakes were made in the
1970s, when major “architecture projects” were mounted without a clear definition
of the outcome, and in some cases ran for two years or more without producing
anything of business value”. Then, Osterle et al. (1993, p. xi) reported a very
similar situation observed during the next decade: “In the 1980s many enterprises
(usually with the help of external consultants) [...] developed enterprise-wide
information system architectures at great cost, and now find their position has
scarcely changed: an application backlog, dissatisfied user departments [and other
problems]. Added to this is the disappointment that the information system
architecture has not solved the problems”. Reponen (1993, p. 202) provided the
following description of a BSP study conducted by external consultants in one
large Finnish company: “Finnpap’s data processing department underwent a
comprehensive BSP-analysis in 1984, carried out by outside consultants.
[However,] the results of the BSP-analysis had not been used effectively.
Representatives of the business side had found the analysis laborious; they
remembered the interviews and the drawing of pictures, but not the results of all
the work. There had been neither a high degree of involvement and interaction,
nor sufficient reality. Consequently the plans had been put away on shelves and
forgotten”. Later, exactly the same story was repeated by Vivek Kundra about the
FEAF-based Federal Enterprise Architecture (FEA) program: “I kept pushing the
person [in charge of the project], “What did we get, what did we get, what did we
get?” And ultimately it ended up being this book [enterprise architecture]” (Tucci,
2011, p. 1). Another government CIO also reported an analogous story: “Yes, we
have an EA. It is sitting in a binder gathering dust on my shelf” (Burton, 2011, p. 6).
The survey of 105 IT planners by Hartono et al. (2003) statistically demonstrates
that the involvement of external consultants in information systems planning efforts
and the use of formal planning methodologies negatively correlate with the actual
implementation of the resulting plans. Interestingly, the tendency of comprehensive
architectural plans to end up on shelves is acknowledged even by consultants
themselves, for instance, by Atkinson (1992). The problems with formal
architecture-based planning methodologies from BSP to TOGAF are discussed in
detail in Appendix A (The Origin of EA and Modern EA Best Practices)

[450] For instance, Galliers (1987c) indicates that only 35% of the surveyed
consultancies reported that their information systems planning efforts had been
evaluated by client organizations. Unsurprisingly, only 7% of external consultants
considered their planning efforts as unsuccessful from the senior management
viewpoint, while among internal IT planners the same estimate varied from 42% to
59% (Galliers, 1986; Galliers, 1988)



[451] The impressive “effectiveness” of flawed architecture-based planning
methodologies for consulting companies and their total ineffectiveness for client
organizations is discussed in more detail in Kotusev (2016h)

[452] For instance, Kemp and McManus (2009, p. 21) describe this consulting
approach in the following way: “[Enterprise architecture] can be generated
relatively quickly. A five-year IT strategy can be generated by an EA team in 3-6
months, perhaps. What happens then? Do the [enterprise architects] start to test
their EA by monitoring its adoption by various projects? In our experience, they do
not”

[453] For instance, Gartner still warns organizations of these and similar
“tricks” of consulting companies (Blosch and Short, 2012; Blosch and Short, 2013;
Lapkin and Allega, 2010). “The challenge with consulting organizations from large
system integrators is that they are often looking for (and positioning the EA toward)
the follow-on projects that they have the capability to deliver. A different challenge
from vendor organizations is that they view an EA engagement, which is often
delivered for free, as a presales activity to understand the client’s needs for their
product” (Blosch and Short, 2013, p. 3). One of the recommended ways to address
this problem is to “inform the consultant at the outset, preferably written into the
contract, that by taking on the EA engagement the consultant is disqualified from
implementation projects that may result from the EA work” (Blosch and Short,
2012, pp. 4-5). Interestingly, similar observations have been reported even
regarding IBM with its BSP methodology: “[BSP] methodology was used in many
organizations, not just in the United States. It was—frankly—as much a marketing
device for IBM mainframes as well as a consulting tool, given the added value of
such strategic services IBM was able to offer, compared to other vendors”
(Karpovsky et al., 2014, p. 6). The marketing-oriented nature of BSP has also
been emphasized by Holcman (2015c)

[454] The trick with reselling architectural plans is illustrated, for instance, in a
rather recent story reported by Dang and Pekkola (2016, p. 6): “[One province in
Vietnam] used consultants from a developed country as members of their EA
team. The consultants then used results from their previous projects in another
country and applied those results to this province. This had poor results. An EA
worker [from this province] stated, “Based on their experiences from previous EA
projects in [another country], [consultants] proposed five key projects. However, it
turned out that three of the five projects were not feasible in our social-technical
environment””

[455] Similar effects often happen with many “hot” buzzwords in the
management consulting market. For instance, in the early 1990s, at the very peak
of the hype around a then-popular management fad of business process
reengineering promoted by Hammer and Champy (1993), reengineering was also
equated to very diverse management practices and was even defined by astute



managers as “any project you want to get funded” (Davenport and Stoddard, 1994,
p. 121)

[456] For instance, in order to avoid confusion when dealing with EA consulting
companies, Gartner recommends first to “make sure that candidate [EA
consultancies] use a definition of EA that is consistent with your own; otherwise,
you may end up with technology standards for one division when you really
wanted better data management related to your enterprisewide critical business
processes” (Lapkin and Allega, 2010, p. 3)

[457] Permanent confusion, inconsistent use and even the absence of a
commonly accepted definition of the term “enterprise architecture” arguably result
from the excessive hype around enterprise architecture and from the ongoing
irresponsible abuse of this term by numerous commercially motivated
consultancies and gurus. As noted earlier, enterprise architecture has a countless
number of very diverse definitions (Saint-Louis et al., 2019) and it is still debated
whether enterprise architecture represents a plan (Simon et al., 2013), project
(Alaeddini and Salekfard, 2013), program (Levy, 2014), process (Lapkin et al.,
2008), practice (FEAPO, 2013), discipline (Gartner, 2013), taxonomy (Rico, 2006)
or the fundamental structure of an organization (Ahlemann et al., 2012a)

[458] I discussed this phenomenon in more detail in some of my earlier articles
(Kotusev, 2016a; Kotusev, 2016d; Kotusev, 2018)

[459] For instance, in 2012 Gartner reported that only 20.8% of organizations
practicing enterprise architecture used the services of EA consultancies (Burton et
al., 2012). Later in 2014, it was reported that 51.0% of respondents in the United
States and 49.8% of respondents in EMEA (Europe, the Middle East and Africa)
were either already using or planning to use EA consultancies (Brand, 2014)

[460] As discussed earlier, all decisions EA artifacts must be developed
collaboratively by all relevant stakeholders and their value is realized largely during
the development process, i.e. a disciplined collective decision-making process
itself is more important than the resulting artifacts (see Figure 2.7)

[461] For instance, in 2013 Gartner estimated the combined revenue of the top
ten global EA consultancies to be about two billion dollars, while in 2015 the total
revenue of the nine leading EA consultancies (Accenture, CSC, Deloitte, EY, HP,
IBM, Oracle, PwC and TCS) was estimated to be about three billion dollars (Brand,
2015). Similarly, Forrester in 2015 estimated the overall volume of the EA
consulting market to be about four billion dollars (Peyret and Barnett, 2015). An
overview, analysis and comparison of the largest EA consultancies is provided, for
instance, by Gartner (Brand, 2015) and Forrester (Peyret and Barnett, 2015)

[462] Interestingly, many of these companies (or their legal predecessors)
previously were among the most active “inventors” and promoters of some widely
known flawed architecture-based planning methodologies of the pre-EA epoch.



For example, IBM previously promoted BSP (BSP, 1975; BSP, 1984), Arthur
Andersen (now Accenture) previously promoted Method/1 (Arthur Andersen, 1979;
Arthur Andersen, 1987), while Arthur Young (now part of EY) previously promoted
Information Engineering (Arthur Young, 1987)

[463] The critical importance of collaboration between internal client architects
and external EA consultants is emphasized, for instance, by Gartner: “Gartner has
observed [...] clients who have derailed the EA effort (and any subsequent
attempts) through improper use of consultants. This usually happens when the
client engages a consultant to do the architecture “to them” rather than “with
them”. Without the active participation of the client in the EA effort, the critical link
to the business is lost” (Lapkin and Allega, 2010, p. 3). The attempts of external
EA consultants to develop some architectural plans for a client organization are
essentially equivalent to the attempts to develop decisions EA artifacts on behalf of
their real stakeholders without their active participation and naturally doomed to
failure (see Figure 2.7)

[464] For instance, Lapkin and Allega (2010, p. 6) describe these project-based
documentation-oriented EA consulting engagements in the following way: “EA is
not a “project” and should not be treated as such. However, many consultants
have a “project” orientation to their client engagements. They want to come in,
produce some deliverables, get paid and leave (or go on to the next project in your
enterprise). This is not an appropriate orientation for an EA engagement. We see
many organizations spend considerable money with consultants in EA “projects”.
In most cases, the project-oriented attitude of the consultant bleeds over into the
customer, and when the consultant leaves, the client organization regards the
architecture effort as “complete”. The deliverables are put on a shelf and ignored
until the next “refresh cycle”. The net result is that considerable money is spent
with little or no value delivered to the enterprise”

[465] As noted earlier, historically the concept of architecture was largely
discredited and the very word “architecture” even became a bad word in many
organizations (Bittler and Burton, 2011; James, 2008; Kappelman, 2010; Ross et
al., 2014)

[466] These EA consulting engagements might still be better than having no
rational information systems planning whatsoever and can arguably be beneficial
to some very special types of organizations, e.g. small, simple and static
companies with lagging IT departments and underdeveloped IT management
practices. For instance, this view was expressed earlier regarding BSP studies by
Gunton (1989). However, these types of consulting engagements are very
inefficient, unfit for the vast majority of modern organizations and cannot be
considered as mainstream EA “best practice”

[467] This suggestion is consistent with the earlier recommendation of Gartner
to “use an [EA consultancy] to supplement your EA initiative, but never outsource



your EA effort completely” (Lapkin and Allega, 2010, p. 1)
[468] For instance, Lapkin and Allega (2010, p. 3) describe this attitude in the

following way: “Although many processes and functions of the enterprise can be
outsourced, EA cannot be. Turning the responsibility and accountability for this
critical strategic function over to a third party is tantamount to abdicating the
responsibility for the realization of the business strategy. It is never advisable,
because EA is so critical to business success”

[469] For instance, Lapkin and Allega (2010, p. 4) describe this situation in the
following way: “Many software or hardware vendors have captive consultancies
that represent themselves as having an EA framework and process that is
independent and agnostic to final results. In truth, most of these frameworks offer
predefined end states that presume your business needs are a perfect match for
their offerings. Architecture engagement with this type of [EA consultancy] should
be approached with extreme caution. [...] The process of EA is designed to
discover the best fit of products given the desired target states, not the target state
given a vendor’s product portfolio. [...] Never abdicate the discovery of answers
about your enterprise’s future state to vendors that are selling products that may or
may not be a fit to your changing needs”



Appendix A: The Origin of EA and Modern EA
Best Practices

[470] The seminal nature of this publication for the EA discipline is claimed by
countless authors, though without any rational argumentation. For instance, Simon
et al. (2013, p. 2) formulate this belief in the most striking way: “The discipline of
enterprise architecture (EA) has evolved enormously since John Zachman ignited
its flame in 1987 (Zachman, 1987)”. Similarly, Plessius et al. (2014, p. 2) describe
the origin of enterprise architecture in the following way: “The concept of
Enterprise Architecture (EA) was introduced in 1987 by Zachman with the words:
“With increasing size and complexity of the implementations of information
systems, it is necessary to use some logical construct (or architecture) for defining
and controlling the interfaces and the integration of all of the components of the
system.” (Zachman, 1987, p. 276)”

[471] This popular version of the history of enterprise architecture is arguably
best reflected in the “genealogical tree” of EA frameworks initially presented by
Schekkerman (2004, p. 89) and then reproduced with some variations and
updates in a number of other sources (Bernaert et al., 2016; Gong and Janssen,
2019; Khosroshahi et al., 2015; Matthes, 2011). This version can be viewed only
as a naive “folk” history flawed at least by two major reasons. First, this version
does not take into account, or even denies, the entire corpus of earlier literature on
information systems planning existing before the Zachman Framework that
actually includes hundreds of relevant publications, as if organizations never tried
to plan their information systems before 1987. Unsurprisingly, this version
suggests that all modern comprehensive EA methodologies have no historical
predecessors and miraculously originated from a simple one-page taxonomy
proposed by a lone genius. Second, and more important, this version completely
ignores the practical reality around EA frameworks and empirical experience of
numerous companies that clearly indicates that none of these frameworks actually
proved useful. For this reason, the history of enterprise architecture promoted by
Schekkerman (2004) and his followers (Bernaert et al., 2016; Gong and Janssen,
2019; Khosroshahi et al., 2015; Matthes, 2011) has almost nothing in common with
what actually happened and cannot be treated seriously

[472] For instance, TOGAF is viewed as a de facto industry standard in
enterprise architecture by many authors (Brown and Obitz, 2011; Dietz and
Hoogervorst, 2011; Gosselt, 2012; Lankhorst et al., 2010; Sarno and Herdiyanti,
2010; Sobczak, 2013)

[473] In my previous publications discussing the history of enterprise
architecture (Kotusev, 2016c; Kotusev, 2016e), I used a slightly different
classification and articulated the following three periods of information systems



planning methodologies: pre-EA (BSP), early enterprise architecture and modern
enterprise architecture. A much earlier attempt to analyze the history and evolution
of approaches to information systems planning has been presented by Stegwee
and van Waes (1990)

[474] See Kriebel (1968) and Strategy Set Transformation (SST) (King, 1978;
King, 1983; King, 1984)

[475] See DeFeo (1982)
[476] See Siegel (1975)
[477] See Blumenthal (1969) and Statland (1982)
[478] See Business Information Analysis and Integration Technique (BIAIT)

(Carlson, 1979) and Business Information Characterization/Control Study (BICS)
(Kerner, 1979; Kerner, 1982)

[479] See Wetherbe and Davis (1982)
[480] See Dearden (1965)
[481] See Rockart (1979) and Bullen and Rockart (1981)
[482] See Zani (1970) and Henderson and West (1979)
[483] See King and Cleland (1975) and Ghymn and King (1976)
[484] See Checkland (1981) and Le Fevre and Pattison (1986)
[485] See Evans and Hague (1962)
[486] As noted earlier, countless formal modeling techniques for processes and

systems had been developed since the early 1900s (Couger, 1973), while the
article of Evans and Hague (1962) is only the first identified application of these
techniques to organization-wide information systems planning

[487] Based on Evans and Hague (1962)
[488] See Schwartz (1970)
[489] Based on Schwartz (1970)
[490] See Glans et al. (1968b), Glans et al. (1968a) and a series of earlier IBM

manuals where the SOP methodology was originally described (SOP, 1961; SOP,
1963a; SOP, 1963b; SOP, 1963c; SOP, 1963d; SOP, 1963e), as well as some
rudimentary works of IBM on total system studies (Ridgway, 1961)

[491] For example, see the ARDI (Analysis, Requirements determination,
Design and development, Implementation and evaluation) end-to-end systems
planning and development methodology with analogous steps and deliverables
developed by Philips (Hartman et al., 1968), the BISAD (Business Information
Systems Analysis and Design) methodology developed by Honeywell (Honeywell,
1968) and a similar high-level approach proposed by Thompson (1969)



[492] Based on Glans et al. (1968b)
[493] See BSP (1975), McNurlin (1979), Orsey (1982a), Orsey (1982b), Orsey

(1982c), Vacca (1983), BSP (1984), Lederer and Putnam (1986) and Lederer and
Putnam (1987)

[494] The origination of current EA frameworks and methodologies from BSP is
acknowledged by some authors (Harrell and Sage, 2010; Hermans, 2015;
Holcman, 2014; Reese, 2010; Sidorova and Kappelman, 2010; Spewak and Hill,
1992; Veryard, 2011) and even by John Zachman himself (Spewak and Hill, 1992;
Zachman, 2015; Zachman and Ruby, 2004; Zachman and Sessions, 2007). For
instance, John Zachman explicitly refers to Dewey Walker and BSP: “I
acknowledge Dewey Walker, [...], as the “grandfather” of architecture
methodologies. It was his internal IBM experience in Information Architecture that
later became known as Business Systems Planning (BSP)” (Spewak and Hill,
1992, p. xv). Likewise, Samuel Holcman, a former long-time business partner of
John Zachman and a co-founder of the now-defunct Zachman Institute for
Framework Advancement (ZIFA), also acknowledges the seminal nature of BSP
for the genesis of enterprise architecture (Holcman, 2014; Holcman, 2015a;
Holcman, 2015b; Holcman, 2015c). Specifically, Holcman (2014, p. 4) describes
the origin of enterprise architecture in the following way: “In 1970, [Dewey] Walker
was commissioned to establish a national marketing approach for IBM. That
assignment resulted in a highly successful program called Business Systems
Planning (BSP), for which Walker received IBM’s Outstanding Contribution Award
in 1973”. Nevertheless, for some reason, the lineage of popular EA frameworks
from BSP is still largely ignored by the EA community

[495] Later BSP was also supported by specialized software tools and
databases for capturing the data collected as part of BSP studies and then
reporting on this data (Sakamoto, 1982; Sakamoto and Ball, 1982). These tools
and databases can be regarded as a prototype of modern EA tools and
architectural repositories discussed earlier in Chapter 18

[496] Based on BSP (1975)
[497] As noted earlier, insatiable market demand for improving business and IT

alignment in organizations is demonstrated by countless yearly surveys of IT
executives starting from 1980 (Ball and Harris, 1982)

[498] The fact that most subsequent information systems planning
methodologies had been spawned and derived from BSP is widely acknowledged
in the literature (Adriaans and Hoogakker, 1989; Davenport, 1994; Lederer and
Putnam, 1986; Lederer and Putnam, 1987; Stegwee and van Waes, 1990;
Sullivan, 1985; Sullivan, 1987; Vacca, 1983; Wiseman, 1988; Zachman, 1982). As
Vacca (1983, p. 11) puts it, “while BSP, developed in 1970, is not the only strategic



planning methodology around today, it is the root from which the others have
evolved”

[499] See Vacca (1984) and Vacca (1985)
[500] For example, see the Corporate Data Plan (CDP) methodology proposed

by Cohn (1981) and the Business Information Systems Planning (BISP)
methodology proposed by Levy (1982), which even mimicked BSP’s title

[501] See Arthur Andersen (1979), Arthur Andersen (1987), Lederer and
Gardiner (1992a) and Lederer and Gardiner (1992b)

[502] Based on Arthur Andersen (1987)
[503] The first use of the word “architecture” in relation to organization-wide

information systems planning seemingly can be traced back to the article of Walker
and Catalano (1969). Wardle (1984, p. 206) argues that “the term “architecture” is
clearly attractive because of its association with structure and integration”

[504] Originally, the word “framework” in relation to architecture was virtually
synonymous with the word “taxonomy”. For instance, the chief evangelist of EA
frameworks John Zachman initially defined an EA framework as “a logical structure
for classifying and organizing the descriptive representations of an Enterprise that
are significant to the management of the Enterprise as well as to the development
of the Enterprise’s systems” (Zachman, 1996, p. 2). Accordingly, most early EA
publications (Bernard, 2004; Boar, 1999b; Carbone, 2004; Spewak and Hill, 1992)
very clearly distinguished frameworks, as taxonomies for organizing EA artifacts,
and methodologies, as the sequences of actions necessary to create EA artifacts,
i.e. to fill the cells of frameworks. However, later the term “EA framework” has
been blurred to the extent of full vagueness and now essentially lost any definite
meaning altogether. For example, one of the recent definitions suggests that EA
frameworks “offer principles, models, and guidance to help one establish an EA
program. They elaborate what to include in architectural documents and provide
instructions on how to operationalize EA” (Bui, 2017). Likewise, another definition
suggests that an EA framework “comprises a set of models, principles, and
methods that are used to implement EA. The framework provides a means to
communicate information about architectural artifacts, their relationships to each
other, and to their stakeholders using a common vocabulary. An [EA framework]
may also help in the architectural planning process and provide guidelines and
measures to help conduct a maturity assessment of EA methodology within the
organization” (Cameron and McMillan, 2013, p. 61). Unsurprisingly, numerous very
diverse entities have been recently considered as “EA frameworks” by different
authors including, among others, the Enterprise Architecture Planning
methodology of Spewak and Hill (1992) (Matthes, 2011), the book of Ross et al.
(2006) (Bui, 2012; Bui, 2017), ArchiMate and ARIS modeling languages (Kallgren
et al., 2009; Matthes, 2011), various EA maturity models (Matthes, 2011), the



POSIX open-system environment reference model (Matthes, 2011) and even ITIL
and COBIT (Aziz and Obitz, 2007; Gall, 2012; Obitz and Babu, 2009). All these
entities have no real relationship to the original meaning of the term “EA
framework” and some of them even have no relationship to enterprise architecture.
From this perspective, the term “EA framework” now can be formally defined only
as “any arbitrary set of EA-related or non-EA-related recommendations”, or even
recursively as “anything that can be considered by someone to be an EA
framework”. See Appendix F in Kotusev (2017e) for a more detailed discussion of
the confusion around the term “EA framework”. In this book, “EA frameworks” in
most contexts refer specifically to the limited set of popular EA-related publications
explicitly titled as “frameworks”, primarily to TOGAF, Zachman, FEAF and DoDAF

[505] The architectural model proposed by Wardle (1984) classifies
constituents of architecture into twelve distinct categories according to four
domains (data, applications, communications and technology) and three levels
(conceptual, logical and design guidelines & boundaries). The study of Wardle
(1984) was supported financially and organizationally by Nolan, Norton &
Company

[506] The PRISM (Partnership for Research in Information Systems
Management) framework classifies components of architecture into sixteen distinct
categories according to four domains (infrastructure, data, application and
organization) and four types (inventory, principles, models and standards) (PRISM,
1986). The corresponding PRISM research project was organized collaboratively
by CSC Index Systems and Hammer and Company and sponsored by a group of
companies including IBM (Davenport, 1986). For this reason, it is also known in
the literature as the Index framework (Boar, 1999b; Carbone, 2004)

[507] See Zachman (1987), Zachman (1988), Zachman (1989), Sowa and
Zachman (1992a) and Sowa and Zachman (1992b). Interestingly, John Zachman
explicitly acknowledged that the framework was actually conceived only as an
addition to the BSP methodology: “At the outset, my intention in describing the
Framework was merely to improve on the planning methodologies to follow BSP.
[...] For me, at least initially, the Framework was simply the logical structure that
connected the products of planning [resulting from BSP studies] with the products
of the more technical implementation” (Spewak and Hill, 1992, p. xvi). The
historical and practical role of the Zachman Framework (or the lack of thereof, to
be precise) is discussed in great detail in Kotusev (2019b)

[508] The PRISM framework seemingly fairly deserves to be acknowledged as
the first full-fledged EA framework but, for a number of reasons explained by
Rivera (2013), this framework remained in shadow for a long time. On the one
hand, “PRISM research was privately funded, and the result of the research was to
be solely used by the research firms themselves and the funding sponsor
companies. [...] None of the sponsor companies were authorized to publish or



share the results of the research externally – so only the handful of 50+ sponsor
companies knew about this new architecture framework” (Rivera, 2013, pp. 14-15).
On the other hand, “Dr. Hammer and Dr. Davenport [who were the primary authors
of the PRISM framework] did not pursue or actively promote the PRISM
Architecture Framework any further as at the time they were focused on the BPR
[business process reengineering] frenzy, which took all of their time [...]. When
BPR took off, PRISM was disbanded (around 1990)” (Rivera, 2013, p. 15).
Unsurprisingly, Carbone (2004, p. 46) reports that the information on the PRISM
framework could not have been found anywhere: “We believe that our framework
is an adaptation of a CSC/Index Institute [i.e. PRISM] framework, but were never
able to find any information about it”. By contrast, “the Zachman framework has
been presented at countless IT conferences” (Carbone, 2004, p. 11)

[509] Based on BSP (1984)
[510] See Remenyi (1991) (Appendices 4-11)
[511] See Parker et al. (1989) (Part 3) and Atkinson and Montgomery (1990)
[512] See Nolan and Mulryan (1987)
[513] Based on Atkinson and Montgomery (1990)
[514] Based on Nolan and Mulryan (1987)
[515] See Tozer (1986b), Tozer (1986a), Tozer (1988) and Tozer (1996)
[516] See Gallo (1988)
[517] See Connor (1988). This architecture planning methodology was

seemingly the first methodology that used an architecture framework, namely the
so-called STRIPE matrix, to organize its outputs. The STRIPE matrix classifies
architecture deliverables into fifteen distinct categories according to five domains
(business, data, application, technical environment and type of plan) and three
planning levels (strategic, tactical and operational)

[518] See Parker (1990)
[519] See Inmon (1986) and Inmon and Caplan (1992)
[520] See the planning methodology developed at the University of Minnesota

(Vogel and Wetherbe, 1984; Vogel and Wetherbe, 1991; Wetherbe and Davis,
1983) and the similar “belated” approaches proposed by Rowley (1994), Mentzas
(1997), Min et al. (1999) and Li and Chen (2001)

[521] Based on Tozer (1988)
[522] Based on Gallo (1988)
[523] See GAO (1992) and GAO (1994)
[524] See TAFIM (1996a) and TAFIM (1996b)



[525] Based on TAFIM (1996b)
[526] See Finkelstein (1981) and Martin and Finkelstein (1981). Interestingly,

the very term “information engineering” initially appeared in the literature on
information systems planning around the late 1950s (Canning, 1957; Haigh, 2001;
Levin, 1957)

[527] See Arthur Young (1987), Inmon (1988), Finkelstein (1989), Martin
(1989), Davids (1992), Finkelstein (1992), Finkelstein (2006b) and a similar high-
level planning approach proposed by Spencer (1985)

[528] See Martin (1982b) and Martin and Leben (1989)
[529] For instance, Finkelstein (1981, p. 2) explained that “Information

Engineering identifies and models the data that is the organization. And that data
generally changes less frequently than the procedures that utilize the data”.
Analogously, Martin (1982a, p. 29) argued that “the procedures change rapidly (or
should); the computer programs, processes, networks and the hardware change;
but the basic types of data are relatively stable. [...] Because the basic data types
are stable, whereas procedures tend to change, data-oriented techniques succeed
if correctly applied where procedure-oriented techniques have failed”

[530] Based on Arthur Young (1987)
[531] Based on Finkelstein (1989)
[532] The NIST (National Institute of Standards and Technology) model of

enterprise architecture defines five different levels of architecture: business unit,
information, information system, data and delivery system (Rigdon, 1989). This
model seemingly represents the first published source where the term “enterprise
architecture” was consistently used, though without any specific definition of its
meaning. However, the phrase “enterprise architecture” was once mentioned
earlier, arguably accidentally, by Zachman (1982, p. 32). See Kotusev (2016e) for
a more detailed discussion of the origin of the term “enterprise architecture”

[533] The second identified published source using the term “enterprise
architecture”, now with a formal definition of its meaning, is the article of
Richardson et al. (1990). Specifically, Richardson et al. (1990, p. 386) understand
enterprise architecture as an architecture that “defines and interrelates data,
hardware, software, and communications resources, as well as the supporting
organization required to maintain the overall physical structure required by the
architecture”. Interestingly, in their article Richardson et al. (1990) describe the
application of the PRISM framework in one of the sponsor companies that funded
the PRISM research project (Texaco)

[534] The original version of EAP is described by Spewak and Hill (1992), while
its updated version is presented by Spewak and Tiemann (2006)



[535] Spewak and Hill (1992, p. 53) explicitly admit that “EAP has its roots in
IBM’s BSP”. Moreover, “Strategic Data Planning, Information Engineering, [...]
have also contributed techniques and ideas to EAP” (Spewak and Hill, 1992, p. 53)

[536] Based on Spewak and Hill (1992)
[537] See Boar (1999b)
[538] See Cook (1996)
[539] As noted earlier, in their original narrow meaning, architecture

frameworks represented only logical structures, or taxonomies, for organizing
architectural descriptions (PRISM, 1986; Wardle, 1984; Zachman, 1987). However,
later the meaning of the term “EA framework” had been significantly broadened to
represent, among other things, even full-fledged EA methodologies. While some of
the “new” EA frameworks, e.g. E2AF (Schekkerman, 2006a) and EA Grid
(Pulkkinen, 2006), still conform to the original definition of architecture frameworks
(i.e. provide only taxonomies for architectural descriptions), most of the current EA
frameworks including TOGAF, FEAF and DoDAF provide comprehensive EA
methodologies with recommended steps, deliverables and other aspects of an EA
practice. Interestingly, Simon et al. (2013) argues that even some works that were
never explicitly labeled by their own authors as frameworks (Boar, 1999b; Perks
and Beveridge, 2003; Ross, 2003; Spewak and Hill, 1992) may need to also be
regarded as EA frameworks

[540] See TEAF (2000)
[541] See C4ISR (1997) and Sowell (2000)
[542] See FEAF (1999), FEA (2001), FEA (2007), FEA (2012) and FEAF

(2013)
[543] See FEAF (1999, pp. 20-22)
[544] See Armour et al. (1999a), Armour et al. (1999b) and Armour and Kaisler

(2001)
[545] Based on Armour et al. (1999b)
[546] See Longepe (2003)
[547] See Carbone (2004)
[548] See Bernard (2004)
[549] See Theuerkorn (2004)
[550] See Niemann (2006)
[551] See Schekkerman (2008)
[552] See Holcman (2013)
[553] See Pham et al. (2013)



[554] Based on Bernard (2004)
[555] Based on Schekkerman (2008)
[556] See Bittler and Kreizman (2005)
[557] See IBM (2006)
[558] See Covington and Jahangir (2009)
[559] See van't Wout et al. (2010)
[560] See Wisnosky and Vogel (2004), DoDAF (2007a), DoDAF (2007b),

DoDAF (2007c), DoDAF (2009) and Dam (2015)
[561] Based on IBM (2006)
[562] Based on Covington and Jahangir (2009)
[563] See Perks and Beveridge (2003) and TOGAF (2018)
[564] As noted earlier, TOGAF is often viewed as a de facto industry standard

in enterprise architecture (Brown and Obitz, 2011; Dietz and Hoogervorst, 2011;
Gosselt, 2012; Lankhorst et al., 2010; Sarno and Herdiyanti, 2010; Sobczak, 2013)

[565] For instance, The Open Group claims that TOGAF is “a proven
Enterprise Architecture methodology and framework” as well as “the most
prominent and reliable Enterprise Architecture standard in the world” which is used
in 80% of companies from the Global 50 list and in 60% of companies from the
Fortune 500 list (The Open Group, 2016b, p. 1)

[566] Based on TOGAF (2018)
[567] The strong conceptual similarity between all early architecture-based

planning methodologies has been noticed previously by Stegwee and van Waes
(1990, pp. 11-12): “There exist many methodologies for [information systems
planning] which stem from BSP [...], like Information Engineering [...]. In essence
they all follow the [same] main lines [...]. First, the business strategy is determined
by means of mission statements, organizational goals, and critical success factors.
Next, the trends and opportunities in the field of information technology are
analyzed in order to identify new application areas and alternative technical
architectures. Then, an overview is given of the current information system support
[...]. The information architecture is specified by means of a process model,
developed for the organization, an entity model, summarizing the data to be
stored, and a matrix showing which data is created, retrieved, updated, or deleted
by which processes. The logical information architecture is then manipulated to
form the systems architecture, specifying individual information systems to be
discerned [...]. A transition path has to be provided in order to indicate how to
reach the new situation, as described by the architectures [...]. From these results
a project portfolio and plan can be developed for the short to mid-range period”.



Similarly, Wiseman (1988, p. 82) also noticed that “most of the other general-
purpose approaches to information systems planning (e.g., [...] James Martin’s
information engineering, and those offered by large accounting firms [e.g.
4FRONT by Deloitte & Touche and Summit S by Coopers & Lybrand]) are lineal
descendants of BSP”

[568] See FEAF (1999, pp. 20-22) and Spewak and Hill (1992, p. 53)
[569] For instance, TOGAF (2018, p. 3) states that “the original development of

TOGAF Version 1 in 1995 was based on the Technical Architecture Framework for
Information Management (TAFIM), developed by the US Department of Defense
(DoD). The DoD gave The Open Group explicit permission and encouragement to
create Version 1 of the TOGAF standard by building on the TAFIM, which itself
was the result of many years of development effort and many millions of dollars of
US Government investment”. In its turn, TAFIM was based on some earlier models
initiated in 1986 (Golden, 1994)

[570] See Zachman (1977), Zachman (1982) and Marenghi and Zachman
(1982). Moreover, John Zachman explicitly acknowledged his involvement with
BSP: “As one of [Dewey Walker’s] early disciples, I had the opportunity to make
substantial contributions to BSP, both conceptually and literally. I wrote and/or
reviewed significant portions of the BSP documentation as it evolved over the
years” (Spewak and Hill, 1992, p. xv)

[571] See Zachman International (2012)
[572] See Finkelstein (1991)
[573] See Finkelstein (2006a)
[574] As noted earlier, the architectural taxonomy proposed by Wardle (1984)

and the PRISM framework (PRISM, 1986) had been published before the
Zachman Framework (Zachman, 1987)

[575] This is arguably a consequence of the wave of intense hype generated
by the Zachman Framework

[576] For example, the EA methodology proposed by Cook (1996) organizes
its deliverables into the top rows of the Zachman Framework, the EA methodology
described by Carbone (2004) into the cells of the PRISM framework, the
methodology of Bernard (2004) into the EA3 Cube framework, Capgemini’s EA
methodology (van't Wout et al., 2010) into its own Integrated Architecture
Framework (IAF), Gartner’s EA methodology (Bittler and Kreizman, 2005) also into
its own proprietary framework (James et al., 2005), while Boar (1999b) allows the
choice between the Zachman Framework, Gartner framework and PRISM
(preferable). Interestingly, some EA methodologies (Carbone, 2004; FEAF, 1999;
Holcman, 2013; Spewak and Hill, 1992) pay lip service to the Zachman
Framework, but actually ignore its suggestions. Most strikingly, Carbone (2004)



praises the Zachman Framework, but actually uses PRISM to structure the
deliverables

[577] See Goodhue et al. (1986), Goodhue et al. (1988), Lederer and Sethi
(1988) and Lederer and Sethi (1989)

[578] See Goodhue et al. (1992), Lederer and Sethi (1992), Beynon-Davies
(1994), Davenport (1994), Kim and Everest (1994), Periasamy (1994), Segars and
Grover (1996), Shanks (1997), Shanks and Swatman (1997) and Hamilton (1999)

[579] See Kemp and McManus (2009), Seppanen et al. (2009) and Gaver
(2010)

[580] See Holst and Steensen (2011), Tucci (2011), Lohe and Legner (2012),
Bloomberg (2014), Lohe and Legner (2014), GAO (2015) and Trionfi (2016)

[581] For instance, McNurlin (1979, p. 3) provides the following description of
one BSP study: “To get the [BSP] project underway, a team was formed of
executives from [one] division and the corporate office. [...] Over a four month
period, these [at least six] executives devoted about 40% of their time to the
project, at afternoon sessions lasting three to four hours each”. Similarly, Mariotti
(1988, p. 13) provides the following description of an architecture project by Nolan,
Norton & Company: “The team consisted of senior executives from finance, sales,
marketing, and operations from the British, German, and other divisions. There
was also one information systems manager from Britain and three of us from
Nolan, Norton. [...] All of the team members worked on the project full time for
seven months”

[582] For instance, Collins (1983, p. 27) reported that “the elapsed time for
Phase II [of the BSP study undertaken in our company] took overall approximately
1 year”. The survey of 26 U.K. consultancies by Meiklejohn (1986) showed that
information systems planning consulting engagements usually lasted from three
weeks to one year, several months on average, and typically implied interviewing
20 to 30 people from client organizations as part of the engagement. Likewise, the
survey of 131 U.K. companies by Galliers (1988) demonstrated that these
information systems planning “studies” more often took 3-5 months to complete.
Later, the survey of 105 IT planners who participated in information systems
planning studies by Lederer and Sethi (1996, p. 48) found that “the average
duration of each study was 6.9 months”

[583] For example, exactly the same problems had been reported earlier
specifically regarding TAFIM, the direct and officially acknowledged predecessor of
TOGAF, and eventually lead to its retirement due to impracticality of the proposed
approach: “TAFIM most certainly required a large investment of both time and
money”, “the elapsed time required to produce the architecture makes it close to
obsolete before completion”, “the end result is normally incomprehensible to a
business-oriented audience and is harder to trace to the business strategy” and



“due to some of these flaws, the TAFIM was abruptly cancelled” (Perks and
Beveridge, 2003, p. 79)

[584] The adequacy of formal architecture-based planning methodologies was
consistently questioned by many authors including Goodhue et al. (1988), Lederer
and Sethi (1988), Goodhue et al. (1992), Davenport (1994), Kim and Everest
(1994), Periasamy (1994), Shanks (1997), Hamilton (1999), Kemp and McManus
(2009), Gaver (2010), Holst and Steensen (2011), Tucci (2011), Bloomberg (2014),
Lohe and Legner (2014) and Trionfi (2016). For instance, significant doubts
regarding the efficacy of the earliest formal information systems planning
methodology, Study Organization Plan (SOP), were expressed long ago by Head
(1971, p. 23): “It is interesting to speculate why SOP was not widely accepted. Its
methodology was somewhat cumbersome, and its full implementation in many
cases required documentation efforts of questionable value”. Later, Vitale et al.
(1986, p. 271) concluded that “high levels of environmental turbulence cast
shadows on the utility of the top down planning process as an instrument for
[information systems planning]”. Lederer and Mendelow (1988, p. 75) reported that
“many systems managers say [formal architecture-based] planning methodologies
require too much time and thought by both line and systems managers. In
addition, the systems-planning cycle takes too long, and major business changes
can make the final plan irrelevant”. Bock et al. (1992, p. 14) expressed a similar
opinion: “Numerous methodologies have been proposed for implementing
enterprisewide modeling, including IBM’s business systems planning method, [...]
and Martin’s strategic data planning approach. In each case, these methods
require extensive planning exercises. In reality, however, most organizations do
not construct enterprisewide models. One IS director [...] stated that he knew of no
corporation in [his industry] that could claim significant success in enterprisewide
modeling”. Davenport (1994, p. 121) argued that “information architecture
[advocated by BSP] has never achieved its promise. Enterprise models of
information types, uses, and responsibilities are too broad and arcane for
nontechnical people to comprehend – and they can take years to build”.
Periasamy (1994, p. 162) reported the following story: “A group was set up in 1989
to build Thames Water’s [data architecture]. The effort expended was considerable
([...] Information Engineering methodology, and human resource and time); a
senior IT manager estimates the total cost to be about £0.25 million. The resulting
[data architecture] was however found to be dysfunctional. Thames Water’s IT
department sought information from the IT departments of the other nine large UK
water-sewage companies on their corporate data modelling experience. A situation
similar to that of Thames Water was revealed across the companies. The
companies were in the process of developing or had [data architectures] but none
of them reported deriving any major value from their data models”. Earl (1996, p.
55) concluded that “the general verdict on this [formal architectural] approach [...]
was negative. It typically takes large amounts of resources, including management



time, and in one company user managers found it hard to grasp the meaning of
the blueprint generated or to see which elements mattered most. As a result,
though some elements can be useful, the overall blueprint is often axed or
aborted”. As Ross et al. (2006, p. vii) put it, “the historic ineffectiveness of IT
architecture efforts in large organizations has troubled us for years. In
presentations we have railed against traditional IT architecture efforts for their
remoteness from the reality of the business and their heavy reliance on mind-
numbing detail represented in charts that look more like circuit diagrams than
business descriptions and that are useful as little more than doorstops”. Gunton
(1989, pp. 137-138) provided a fair summary of the typical problems and outcomes
of formal architecture-based planning methodologies: “The traditional approach [to
information systems planning] is exemplified by [formal architecture-based]
planning techniques such as IBM’s Business Systems Planning (BSP) and
updated variants such as James Martin’s Strategic Data Planning. [...] They
produce a blueprint or map of the systems and/or the information that the business
needs, based on a methodical process of analysis. The drawbacks of this
approach are that the analysis process is very expensive and difficult to organize.
It demands the commitment of senior managers who really understand the
business, which is often difficult to obtain. Even where this difficulty can be
overcome, the blueprint that is produced can easily prove so complex and
unwieldy that its value as a strategic corporate overview is obscured by a mass of
detail. And, since analysis invariably focuses on today’s operations, it is always
vulnerable to unanticipated changes in markets or in organization. I know of far
more organizations that have developed a strategic data model, then shelved it or
adopted only a small part of it, than have successfully carried a substantial part of
the model through to implementation in the form of databases and applications”

[585] For example, Spewak and Hill (1992, p. 19) explicitly acknowledged that
“the vast majority of enterprises that undertake Enterprise Architecture Planning
are not successful”. Similarly, Cook (1996, p. xviii) also openly acknowledged that
“most enterprise information architecture design projects have failed. They rarely
get completed or, if completed, rarely get implemented”

[586] For instance, Stegwee and van Waes (1990, p. 16) argued that “looking
back to the developments concerning ISP [information systems planning] we can
conclude that [...] the time has arrived to change our attitudes towards ISP
fundamentally”. Likewise, Goodhue et al. (1992, p. 28) concluded that “the
evidence of the nine [organizations that tried BSP and similar planning
methodologies] presented here strongly supports the need for a fundamental
rethinking of IS planning methodologies”. Hamilton (1999, p. 81) concluded that
“findings from the study suggest strongly that the prescriptive approach to
architecture-driven planning at the portfolio level is fundamentally flawed”. Finally,
Gaver (2010, p. 10) concluded that “EA often doesn’t work well anywhere because
the problems with Enterprise Architecture [frameworks] are fundamental in nature”



[587] Calls for more pragmatic, flexible, collaborative and evolutionary planning
approaches were consistently incoming from many authors including Goodhue et
al. (1988), Stegwee and van Waes (1990), Goodhue et al. (1992), Beynon-Davies
(1994), Kim and Everest (1994), Earl (1996), Shanks (1997), Holst and Steensen
(2011), Lohe and Legner (2012) and Lohe and Legner (2014)

[588] By analogy with the “garbage can” model of organizational choice, i.e. the
model describing decision-making in organizations as a semi-anarchic process
characterized by almost random interactions between problems, solutions and
decision-makers (Cohen et al., 1972), the historical evolution of architecture-based
planning methodologies can be described as a “garbage can” of chaotic mutations

[589] For example, Capgemini’s EA methodology (van't Wout et al., 2010) lists
around 80 different EA artifacts to be created, of tens of EA artifacts prescribed by
Bernard (2012) only a few can be meaningful to the business audience, while
TOGAF (2018) defines eight sequential phases each with its own inputs, outputs
and 6-18 concrete sub-steps to be followed, or 78 steps in total

[590] Descriptions of some early homegrown approaches to information
systems planning of the 1970s are provided, for instance, by McFarlan (1971),
McLean and Soden (1977), Sporn (1978), Rush (1979) and van Rensselaer
(1979). Some homegrown planning approaches of the 1980s are described, for
instance, by van Rensselaer (1985), Davies and Hale (1986), Corbin (1988) and
Penrod and Douglas (1988). Descriptions of some later homegrown planning
approaches of the 1990s are provided, for instance, by Carter et al. (1990), Carter
et al. (1991), Martinsons and Hosley (1993), Palmer (1993), Reponen (1993),
Flynn and Hepburn (1994), Periasamy (1994) and Cerpa and Verner (1998)

[591] In the late 1980s and the 1990s, systematic information systems planning
had been practiced seemingly in about a half of all medium and large
organizations in developed countries (Ang and Teo, 1997; Conrath et al., 1992;
Falconer and Hodgett, 1997; Falconer and Hodgett, 1998; Galliers, 1987b;
Galliers, 1987c; Galliers, 1988; Pavri and Ang, 1995; Teo et al., 1997). However,
the vast majority of these companies used some homegrown planning approaches
and only around 15-25% of them used formal architecture-based planning
methodologies. For instance, the survey of 334 U.S. organizations by Cresap,
McCormick and Paget (Hoffman and Martino, 1983) showed that only 23% of
these organizations used BSP-like planning methodologies, while 78% used their
own homegrown planning approaches (answers were not mutually exclusive). Out
of the sixteen “random” U.S. CIOs surveyed by Vitale et al. (1986) who had, or
planned to have, systematic information systems planning processes, only four
reported that they used BSP-like planning approaches. The survey of 209 U.K.
and Australian companies by Galliers (1987b) demonstrated the predominance of
in-house planning approaches over the well-known architecture-based
methodologies, and in the United Kingdom “in-house approaches outnumber the



well-known, proprietary methodologies by over 3:1” (Galliers, 1986, p. 36). The
study of 31 information systems planning efforts in different U.S. companies by
Goodhue et al. (1988, p. 380) showed that only five of the examined efforts used
BSP or similar planning methodologies and “none of these firms saw the kind of
success envisioned in the literature”. The survey of 245 U.S. organizations by
Premkumar and King (1991, p. 46) concluded that “only 22 per cent of the
respondents use a commercial [information systems] planning methodology, while
the rest use an in-house developed methodology”. Concretely, only 12% of the
surveyed organizations used Information Engineering and only 8% used BSP. The
study of 27 U.K. companies by Earl (1993) demonstrated that only four of them
used formal architecture-based planning methodologies. The survey of eighteen
U.K. organizations by Flynn and Goleniewska (1993) indicated that only one of
them used Information Engineering. The survey of 105 Irish companies by
Finnegan and Fahy (1993, p. 132) demonstrated that only 21% of these
companies used BSP and only 11% used Information Engineering, but “over 78%
of respondents had the IS planning methodology developed or adapted internally”.
The survey of 76 U.K. organizations by Fidler et al. (1993) showed that only 18%
of these organizations used BSP. Finally, the survey of 294 U.K. companies by
Periasamy (1994), of which 194 practiced information systems planning,
demonstrated that only 12% of these companies used Information Engineering,
only 3% used BSP and only 3% used Method/1, while 73% used homegrown
planning approaches. At the same time, the available detailed case studies of
organizations using formal architecture-based methodologies, e.g. BSP (Collins,
1983; Gill, 1981; McNurlin, 1979; Wahi et al., 1983), Method/1 (Mainelli and Miller,
1988), Information Engineering (Adriaans and Hoogakker, 1989; Brown et al.,
1990) and other methodologies (Mariotti, 1988; McNurlin, 1988), show that the
prescriptions of these methodologies were actually followed in practice to develop
comprehensive architectures, which sharply contrasts with the purely declarative
use of EA frameworks prevalent in the industry today, as discussed later in this
appendix

[592] For instance, the qualitative comparative studies of information systems
planning approaches by Goodhue et al. (1988), Earl (1990), Earl (1993),
Periasamy (1994) and Earl (1996) unanimously demonstrated the superiority of
pragmatic, flexible and participative homegrown planning approaches over formal
architecture-based planning methodologies promoted by consultancies. In
particular, Periasamy (1994, p. 264) reports that “the [six] case studies provide
support for the “organizational approach” [identified previously by Earl (1993)] as
the form of IS planning appropriate for integrated strategy development and
business planning [...]. No formal IS planning methodology is used and there is
emphasis on management processes and cooperation. In this IS planning
arrangement, IT and other functional level planning activities are ongoing”. The
subsequent quantitative surveys by Falconer and Hodgett (1998), Doherty et al.



(1999) and Segars and Grover (1999) also confirmed that the clusters of planning
approaches highly correlating with the “organizational” approach (characterized by
the continuous dialog between business and IT) are most effective, while the
clusters correlating with the “method-driven” and “technological” approaches
identified by Earl (1993) (characterized by the focus on formal methodologies and
architectures respectively) are among least effective. Interestingly, it was explicitly
acknowledged that TOGAF represents specifically the “technological” approach
considered by Earl (1993) as one of the least promising: “The architectural
approach to planning described in this book [TOGAF version 6.0] has its roots in
Earl’s Technical Approach” (Perks and Beveridge, 2003, p. 51)

[593] For example, the survey of 294 U.K. organizations by Periasamy (1994,
p. 69) demonstrated that “72% of those who practiced in-house [information
systems planning] methodologies had [architecture], and 69% of [architecture]
utilizers had adopted in-house methodologies”. The concept of architecture was
considered promising and useful, but in a form significantly different from the one
advocated by formal architecture-based planning methodologies (Hamilton, 1999;
Periasamy, 1993; Periasamy, 1994; Periasamy and Feeny, 1997). Most
importantly, the studies of Periasamy (1994) and Periasamy and Feeny (1997)
demonstrate that comprehensive architectural models and relationship matrices
recommended by architecture-based planning methodologies were found largely
useless in practice, while simpler, higher-level and easier-to-understand
architectures depicting the relationship between business and IT in an intuitive
graphical form “invented” in-house proved very useful for facilitating
communication between business and IT stakeholders. “Involvement and
participation by senior management and functional management were viewed as
being more important than usage of an [architecture-based planning] methodology.
Though formal methodology was considered to be of only marginal relevance to
the planning process, IT architecture and IS models were perceived to be of some
value” (Periasamy, 1994, p. 225). Many companies went through numerous
unsuccessful attempts, failures and disappointments with architecture before
establishing successful homegrown architecture-based planning practices (Burton
and Bittler, 2011; Earl, 1996; Hobbs, 2012; Holst and Steensen, 2011; Wierda,
2015; Zink, 2009). As noted earlier, branded architecture-based methodologies
proposed by consultancies and gurus might have provided only the initial
inspiration for using architecture, but did not define the actual best practices in this
area (Birkinshaw and Mol, 2006)

[594] Arguably the most comprehensive available description of homegrown
architecture-based planning approaches and best practices of the early 1990s is
offered by Periasamy (1994)

[595] Around 2010 enterprise architecture had been practiced seemingly in
about two-thirds of all medium and large companies in developed countries
(Ambler, 2010) and numerous industry surveys (Ambler, 2010; Aziz and Obitz,



2007; Buckl et al., 2009; Cameron and McMillan, 2013; Carr and Else, 2018; Gall,
2012; Obitz and Babu, 2009; Schekkerman, 2005b; Schneider et al., 2015a)
reported varying statistics regarding the usage of EA frameworks, but a significant
portion of organizations in every survey still either explicitly acknowledged that no
EA frameworks were used, or provided some other elusive answers, e.g. used
homemade, blended or hybrid EA frameworks

[596] This curious fact was noticed previously by other researchers and then
completely supported by the field research underpinning this book. For example,
the study of eighteen German organizations by Buckl et al. (2009) shows that 64%
of these companies used some EA frameworks, but only in a “simplified” form or
even only as idea contributors. The case study of Chubb Insurance by Smith et al.
(2012) also shows that even though TOGAF was used as the basis for its EA
practice, no TOGAF-specific recommendations could actually be observed in the
resulting EA practice. Likewise, many organizations studied as part of this
research nominally used some EA frameworks and five of these companies were
even included in the official list of TOGAF users (The Open Group, 2016a).
However, none of the studied organizations followed the prescriptions of TOGAF
or other EA frameworks in any real sense (Kotusev, 2016a; Kotusev, 2016d;
Kotusev, 2018). Interestingly, many of the interviewed architects reported that they
used EA frameworks, but at the same time were unable to explain clearly how
exactly these frameworks were used. Even more interesting, some of the
interviewed architects never read the original TOGAF text, but were still convinced
that their EA practices were TOGAF-based

[597] The impracticality of EA frameworks is very widely acknowledged
(Andriole, 2020; Bloomberg, 2014; Gerber et al., 2007; Holst and Steensen, 2011;
Lewis, 2018; Lohe and Legner, 2014; Trionfi, 2016). For instance, Buckl et al.
(2009, p. 15) argue that “the frameworks appear theoretical and impossible to
implement”. Vivek Kundra, the former federal CIO of the United States, reportedly
argued that “enterprise architecture frameworks are worse than useless” (Tucci,
2011, p. 1)

[598] For instance, Evernden (2015, p. 29) fairly argues that “many
practitioners see frameworks as theoretical or conceptual rather than a highly
practical everyday device for managing and thinking about architectures”

[599] Primarily I mean the previous books of Wagter et al. (2005), Ross et al.
(2006), Murer et al. (2011) and Ahlemann et al. (2012c)

[600] For example, the study of six large companies considered as rather
advanced IT users by Periasamy (1994) arguably presents a fair historical
snapshot of architecture-based planning practices in different organizations, which
clearly illustrates both the prevalence of respective planning approaches and their
contrasting outcomes: five of these companies successfully used pragmatic



homegrown architecture-based planning approaches, while the sixth company
tried to use Information Engineering and failed

[601] Similar conclusions on the absence of any real connection between, on
the one hand, superficial rhetoric and faddish ideas and, on the other hand, actual
situation and genuine best practices are arguably valid for many, if not most,
management-related disciplines

[602] This process very highly correlates with the research-based model of
management innovations developed by Birkinshaw and Mol (2006): the innovation
typically starts from the dissatisfaction with the “status quo” (persistent problems
with business and IT alignment) and the inspiration from external sources
(architecture-based planning methodologies and later EA frameworks proposed by
consultancies and gurus), then the innovation is actually “invented” within
organizations (emergence of homegrown architecture-based planning
approaches), acknowledged as effective by internal and external actors (in-house
IT planners and architecture consultants) and finally diffuses to other companies
(currently EA best practices quickly disseminate across the industry by countless
migrating architects)

[603] The evident disparity between popular EA frameworks and genuine EA
best practices is discussed in more detail in Kotusev (2016h)

[604] For instance, Earl (1996, p. 58) even reports that in many companies
more or less successful homegrown approaches to information systems planning
had been replaced with flawed approaches imposed by consultancies: “We usually
find that much of the organizational approach [which worked successfully] was
then already in place, but it was thrown out as firms listened to the prescriptions of
the IT and consulting industries”

[605] Interestingly, exactly the same conclusion had been made previously by
Earl (1996, p. 56) regarding approaches to information systems planning:
“Paradoxically, the organizational approach [which proved to be most successful]
does not closely match the usual prescriptions for IS planning. The literature
recommends, for example: basing IS plans on established business goals; using
strategy analysis techniques to discover IT applications that will yield a competitive
advantage; using formal planning methods and information engineering
techniques; and assiduously following resource-planning and project-control
procedures”

[606] As Donaldson and Hilmer (1998, p. 7) put it, “many techniques truly
deserve the pejorative label, “fad”, and deserve to be strenuously combated”
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