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“ENTERPRISE ARCHITECTURE FOR INTEGRATION:

Rapid Delivery Methods and Technologies”, Second Edition
by Clive Finkelstein

With the rapid pace of change today, the need for transformation from today's
inflexible business environment to an agile enterprise that can change direction rapidly
has never been greater. Yet the structures, processes and systems that we have today
are inflexible: they are incapable of rapid change. This is not only a computer problem. It
is also a business problem.

What are needed are methods and technologies for rapid business change — with
systems that also change in lock-step. This is a How-To-Do-It Book that shows how to
resolve these problems. The solution to this business problem uses Enterprise
Architecture for Integration, with business-driven rapid delivery methods that enable
senior managers, together with their corporate planners; business managers, business
experts and IT staff, to work together to achieve business change. These methods use
business integration to make the required business change transformations. The
methods to achieve this are being successfully applied today by many enterprises
throughout the world.

The solution to the computer problem uses the technologies of Extensible
Markup Language (XML), Enterprise Application Integration (EAI), Enterprise Portals,
Web Services and Service Oriented Architecture (SOA) with Business Process
Management (BPM) languages that are automatically generated from process or
workflow diagrams. These rapid delivery technologies and related products can be used
with the business methods to deliver priority systems and data bases rapidly into
production in 3-month increments.

Large projects that take years before they deliver any value are no longer
acceptable. The databases and systems that are designed and built for tomorrow should
be capable of being delivered into production in 3-month increments. This book shows
how to do this using the latest methods and technologies. Each chapter is written to
cover all relevant concepts so it can be used stand-alone. The methods and
technologies in this book promise to transform systems development for 21st Century
enterprises into a rapid-delivery discipline.

The author, Clive Finkelstein, is a leading authority in both methodologies and
technologies — an unusual combination in today’s complex world. In a “How-To-Do-It”
style he covers the methods needed for Enterprise Architecture and Business
Transformation success using case study examples and exercise problems, along with
sample solutions and chapter summaries. In clear, understandable language using many
informative diagrams, charts and screenshots he covers the latest Enterprise Integration
technologies, along with numerous examples of vendor products and strategies.

The first edition of this book covered V1.0 of the Zachman Framework for
Enterprise Architecture and described rapid delivery methods for delivery of priority
processes into production. It covered rapid delivery technology products for Enterprise
Portals, Web Services, Service Oriented Architecture (SOA) and Business Process
Management (BPM) that became available around 2005.

The Second Edition of the book covers V3.0 of the Zachman Framework and its
business focus, with extensive clarification in Part Il on Rapid Delivery Methods and
Business Process Management Notation (BPMN). Part Il on Rapid Delivery
Technologies cover the latest developments and products for SOA, Web Services, Web
2.0, Rich Internet Applications (RIA) and Cloud Computing.

Clive Finkelstein
Perth WA Australia
June 2011
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Disclaimer of Warranty

The technical descriptions, procedures, and computer programs in this book have been
developed with the greatest of care and they have been useful to the author in a broad range of
applications; however, they are provided as is, without warranty of any kind. Information
Engineering Services Pty Ltd and the publisher, author and editors of the book titled: “Enferprise
Architecture for Integration: Rapid Delivery Methods and Technologies”, Second Edition, make
no warranties, expressed or implied, that the equations, programs, and procedures in this book or
its associated software are free of error, or are consistent with any particular standard of
merchantability, or will meet your requirements for any particular application. They should not
be relied upon for solving a problem whose incorrect solution could result in injury to a person or
loss of property. Any use of the programs or procedures in such a manner is at the users own risk.
The editors, author and publisher disclaim all liability for direct, incidental, or consequent
damages resulting from the use of the programs or procedures in this book or the associated
software.
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Foreword

Clive Finkelstein has authored the second edition of his landmark book,
“Enterprise Architecture for Integration: Rapid Delivery Methods and Technologies.”
Clive has used my Framework (the “Zachman Framework™) to contextualize his
methodology, which I appreciate immensely. One of Clive’s motivations for writing the
second edition was to update references to my Framework to reflect the present
Framework vocabulary.

When [ first articulated the Framework graphic, I used words for the models and
metamodels that came from my vocabulary, an information-based vocabulary.
Unfortunately, by so doing, I contributed to the misperceptions that Enterprise
architecture is an Information Technology issue as opposed to an ENTERPRISE issue.

Let me be clear ... Enterprise Architecture IS an ENTERPRISE issue, not an
Information Technology issue. This is fundamental to Clive’s methodology. Surely,
Information Technology and the resultant systems implementations are not going to go
away because they are one possibility for implementing the Enterprise. (Manual systems
or no systems at all are also possibilities for implementing the Enterprise ... each of
which has its place and its significant implications.)

Over the years, I have modified the vocabulary of the Framework Graphic to
better reflect the classification concepts it represents and also, more importantly, to
neutralize the Information Technology connotations. 1 have tried to reflect the
classification concepts clearly and precisely and to do it in such a way as to represent an
Enterprise, independent of its implementation choices.

The Framework is the Framework is the Framework. The classification on each
axis of the Framework has been employed by humanity for literally thousands of years.
These classifications have not changed and they are not going to change. My
vocabulary has improved and my word choices are more neutral and I appreciate Clive’s
efforts to reflect the present vocabulary, which was a non-trivial piece of work on his
part!

Clive Finkelstein and I have been good friends for over 30 years. I have a great
respect for his wisdom and thoughtfulness. My opinion is, he has made profound
contributions to the Information Profession and this book is another contribution of such
significance.

I wrote the Foreword to the first edition of the book and I actually like that
Foreword. I have not changed my mind appreciably since I wrote it and therefore, I am
going to recreate that Foreword with a few editorial improvements and some additions
and deletions as follows ...
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I cannot sufficiently impress you with the significance of Clive Finkelstein’s book
Enterprise Architecture for Integration: Rapid Delivery Methods and Technologies, Second
Edition. Those of us who are alive and in the workforce in 2011 are the transition genera-
tion, in transit from the Industrial Age to the Information Age, much like those of several
centuries ago as the world changed from the Agricultural Age to the Industrial Age.
Hopefully, many of us will be survivors in the massive, global revolution that is currently
being waged: the Information Revolution. I always have said that the best place to be in a
revolution is on the winning side. Clive Finkelstein is providing a strategy that will position
an enterprise to be on the winning side.

The academics make the case that it takes a lifetime to make the transition from one
global environment to another. The scientific measurement for one lifetime is a 40-year life
cycle and there is some evidence that we began the transition somewhere between 30 and
35 years ago. That would suggest that we might have only 10 or 15 years to go before we
will know who has successfully made the transition and who has been left behind. There is
a case to be made that the revolution is much longer than 40 years. It is a classic four-stage
learning curve but a learning curve of the whole of humanity. For example, when did the
Industrial Revolution start? How long was it? It probably started between 3 and 4 hundred
years ago and it continued for around a hundred years with vestiges of it still occurring.
Nonetheless, it is likely that the players and the non-players will be evident in the not too
distant future.

Those of us who are alive in 2011 are the transition generation. We are the last
of the Industrial Age people. Although none of us knows positively all of the
Information Age characteristics, much has been speculated and written about. Likely, the
most widely read and credible series of books were those authored by Alvin Toffler
(Future Shock, Random House, 1970; The Third Wave, William Morrow, 1980; and
Powershift, Bantam Books, 1990). Thanks to him and others, not to mention our own
personal experience, our understanding of some of the characteristics of the Information
Age is taking shape.

First, major changes clearly are taking place. Business is no longer going to be as simple
as “get yourself a good product or service and then go find a bunch of people to sell it to.”
The Information Age business is “get yourself a good customer and then find the range of
products and services required to keep that customer a good customer.” That is a lot more
complicated! The Information Age business is far more complex than Industrial Age
businesses. The day you have to treat each customer as an individual and customize
(integrate) the enterprise response to the customer requirement, you are signing up for
orders-of-magnitude increases in complexity. From the perspective of the enterprise, it is no
longer a case of the market being integrated. Now it is, from the perspective of the customer,
the enterprise must be integrated.

Those who have to deal with integration, customer or enterprise, have to
accommodate the complexity. The concept of “stovepipes” is anathema to the Information
Age enterprise. The enterprise is going to have to be integrated. How do you suppose an
enterprise is going to get integrated? By accident? By writing some more code? By wishful
thinking? I submit, the people who are building the enterprise systems ... automated and
manual ... are going to have to produce enterprise-wide, integrated implementations if there
is ever going to be any enterprise-wide integration. Complexity is escalating dramatically.
No longer is it adequate just to get the manual and/or automated systems to work.
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A second characteristic of the Information Age that is becoming abundantly evident is
the dramatic escalation of the rate of change. We are all running out of time. I am running
out of time. You are probably running out of time. IT is running out of time. The enterprise
is running out of time. From a consumer (customer) perspective, we all need “custom
products, mass-produced in quantities of one for immediate delivery” because we do not
know the nature of the product we want to take delivery on until we want to take delivery
on it.

From the supplier (enterprise) perspective, you cannot wait until you get the order
to engineer and manufacture your response. You cannot anticipate and manufacture and
have in storage every finished good the consumer is ever going to want to take delivery on.
You are going to have to engineer parts (not finished goods), prefabricate them and have
them in inventory before you ever receive an order ... and the parts are going to have to be
cleverly engineered such that they can be assembled into more than one finished good. The
engineering will have to be done “enterprise-wide.” The manufacturing name for this
concept is “mass customization”.

The same conceptual approach will be required for the enterprise as for any
product if enterprise management are unable to define the nature of the enterprise
implementation they need until the moment they need it. Those of us who are engineering
and manufacturing the enterprise (that is, building and running systems) will have to respond
with a custom enterprise, mass-produced in quantities of one for immediate delivery (mass-
customization of the enterprise). Also, regardless of whichever implementation
management wants, automated or manual, they will want it integrated, enterprise-wide.
This will be particularly critical for service-based enterprises because the enterprise services
are simply the enterprise as viewed from the perspective of the customer.

In any case, some principal characteristics of the Information Age we know of so far
are extreme complexity and extreme rates of change. The question for the enterprise is,
“How do you intend to deal with orders-of-magnitude increases in complexity
and orders-of-magnitude increases in the rate of change?” Do you think this is not hap-
pening? The question is not, “Is this going to happen?” The only question is, “What are
you going to do about it?”

Seven thousand years of known history of humankind would suggest that the
only known strategy for accommodating complexity and change is architecture. If it
(whatever it is) gets so complex that you can’t remember all of the details all at one time, you
have to write it down ... describe it ... architecture. If you cannot describe it, you cannot
create it. After you get it (whatever it is) created and you want to change it, how do you
change it? You start with what you wrote down ... architecture. The key to complexity and
change is architecture.

I submit that if you do not have an enterprise architecture strategy, you do not have a
strategy for addressing orders-of-magnitude increases in complexity and orders-of-
magnitude increases in the rate of change and therefore, you are likely to have a very
difficult time maintaining your viability in an Information Age environment.

Clive’s book is not about the Zachman framework. In fact, Clive refers to other
books about the Zachman framework. Clive’s book is a methodology book. He provides a
summary overview of the framework graphic because he maps his methodology against the
framework. The framework provides a context within which the logic of a methodology
can be expressed in an understandable manner. Furthermore, the framework provides a
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structured definition of enterprise architecture that Clive exploits, whereas historically
enterprise architecture is an issue that most methodologies have tended to ignore.

I learned about the Framework by looking at architectural representations of
tangible objects like buildings, airplanes, locomotives, computers, etc., etc. It is all the
same. Because | was interested in engineering and manufacturing enterprises, I simply
put enterprise names on the same descriptive representations found in the older disciplines
of Architecture and Construction and of Engineering and Manufacturing.

In the Industrial Age, the enterprise value proposition for computers was
“better, faster, cheaper.” Computers were better than people because people make mistakes
and computers do it the same way every time. Machines are faster than people and
machines are cheaper than labor in most cases. If “better, faster, cheaper” is the enterprise
value proposition, it will drive you to a very short-term approach for implementation
because the very moment you discover something repetitive going on in the enterprise that
is not automated, it is actually costing you quality, time, and money (better, faster,
cheaper). There is an incredible incentive to get the systems implemented as soon as
possible. Anything that inhibits implementation is ‘“analysis/paralysis.” This value
proposition has spawned a whole genre of rapid application development-style methods
and tools.

In contrast, if accommodating extreme complexity and high rates of change are the
enterprise value proposition, then the engineering design objectives are integration,
flexibility, alignment, interoperability, reduced time-to-market, security, and so forth ...
not simply implementation. The Information Age value lies in creating an inventory of
knowledge about the enterprise, knowledge assets, enterprise architecture knowledge assets,
“primitive”, single-variable models, single cell models in Framework terms. These primitive
models must have been engineered for integration, flexibility, alignment, and so forth
before there is a requirement for any implementation. From such an inventory of primitive
models, virtually any manifestation of the enterprise could be assembled to order by the
click of a mouse. Now we would be talking REALLY rapid application development ...
however, somebody has to get the primitive models engineered and into inventory before
an order for such is received.

This is all physics. Nothing is happening by accident. If you want integration and
reusability, then you are going to have to build enterprise-wide primitive models. If you
want alignment, then you are going to have to define what you are aligning to, that is, the
higher row models. If you want flexibility, then you are going to have to build primitive
models and keep them separated until you want to implement them. If you want to
accommodate change, then you are going to have to build primitive models and retain them
to serve as a baseline for managing change. If you want to reduce the time it takes to
implement systems, then you are going to have the primitive models in inventory before you
get an order for implementation. If you want quality, then you are going to have to make
the primitive models explicit and make them explicit at excruciating levels of detail. And so
on. Let me give you some friendly advice: There is no such thing as a free lunch ... and there
are no “silver bullets” (“No Silver Bullet” by Fred Brooks 1986 reprinted in “The Mythical
man Month” Addison Wesley 1995).
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On the other hand, if all you want is implementation as soon as possible, then “you
start writing the code and I'll go find out what the users have in mind” (the caption on an
old cartoon) later ... which will be more of the same that we presently have, a “legacy”.

Although I have known Clive Finkelstein for more than 30 years, and although we
were coming from entirely different perspectives ... he from a methodology perspective and
I from an architecture perspective ... we were both arriving at the same conclusions. The end
object is not simply to get the systems to run and, therefore, it is not adequate simply to
write code. Engineering work, ENTERPRISE engineering work has to be done because the
enterprise problem in the Information Age is integration, flexibility, reusability, quality,
security, reduced time to market, and so forth.

Yes, you have to get to implementation as soon as possible, but if you are not
assembling the implementations from the primitive models that are already in inventory,
that is, enterprise architecture, all you are going to end up with is more code, that is, more
legacy. And, it makes no difference what technologies you are using, how current your
operating system is or how clever your programming, you are just building more legacy
that is not integrated, not flexible, not reusable, not secure, not aligned, not quality, and not
very rapid either!

Clive’s methodology is one of the few methodologies that I know of in 2011 that
actually addresses some of the enterprise engineering design objectives that go far beyond
just getting the code to run. I hope you can see why I said at the outset that I could not
sufficiently impress you with the significance of this book.

A lot of work needs to be done and we are running out of time. At the point in time
at which the enterprise is critically dependent on accommodating extreme complexity and
extreme rates of change, it is going to be too late to start working on enterprise architecture
because enterprise architecture is not simply one more implementation project. Enterprise
architecture is a different way of life. At least some enterprise architecture work is going to
have to be in place before the enterprise urgently requires it. I recently asked someone in
one of my seminars how long they thought they had before they had to have some major
pieces of this in place ... 20 years? ... 10 years? ... 5 years? Their response was “We
needed this 2 years ago!” It will not be long before we will know which enterprises have
gotten some of this enterprise architecture work done ... and which haven’t!

I hope you enjoy Clive’s book as much as I have.

John A. Zachman
Chief Executive Officer
Zachman International
Glendale, California
March 2011
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Preface

The most critical issue facing government, defense, and commercial enterprises
today is the rapid pace of change in almost every industry. With the rate of technological
change increasing, together with today’s budget and competitive pressures, enterprises
must be able to change rapidly ... often just to survive—Ilet alone to succeed.

The need to transform from today’s inflexible business environment to an agile
enterprise that can change direction rapidly has never been greater. Yet the structures,
processes, and systems that we have today are inflexible: they are incapable of rapid
change. And more computer hardware, or software, or packages, or staff, or
outsourcing is not the solution. They are part of the problem.

The solution requires methods and technologies for rapid business
change—with systems that also change in lock step. This is not a computer problem. It is
a business problem, one that needs strategic direction from senior management and
strategic planners, with these directions then translated into rapid action by business
experts working with IT experts.

What are needed are methods that enable senior managers—together with their
planners, business managers, business experts, and IT staff—to work together to achieve
business change, with each group contributing its specific expertise. The methods to
achieve this are being successfully applied by many enterprises today. But these
methods need new thinking. The tried and true ways are not fast enough. We need new
ways to make the required business change transformations.

Our current systems development methods have served us well for developing
operational information systems in the period of managed change that we had up until
the 1990s. But now the pace of change is much faster than we ever anticipated when those
systems were first built.

Historically, these systems have been difficult to change. The systems and databases
that we built in the early years of the Information Age to enable our organizations to be
more responsive to change are now monolithic and resistant to change. Today, they
inhibit the ability of our organizations to change rapidly in order to compete ...
sometimes even to survive. We are chained to inflexible systems that no longer respond to
the rapid change environment of today—Ilet alone the even greater change
environment that we will find ourselves in tomorrow.

We need to build more flexible systems for the future that can change easily,
rapidly, and often. To achieve this, the systems development methods that we use should
take a different focus for the future. They must be able to identify potential future
changes early. We must also build systems and databases differently, so that they can be
changed rapidly to support vital business changes. These changes must be capable of
being made within weeks, even days—not in years, as is the case today. This book
addresses enterprise integration using enterprise architecture methods and technologies.
Enterprise architecture achieves business integration. It requires a focus on the future:
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through methods for strategic business planning, for creating balanced scorecards, and
for governance. These strategic planning methods are covered in Part L.

Business integration is also achieved by enterprise architecture methods that
address the integration of data, processes, locations, people, events, and motivation for
an enterprise. Enterprise architecture (EA) methods are briefly introduced in Chapter 1;
they are covered in detail in Part II of the book, with methods to identify priority systems
for rapid delivery into production in 3-month increments.

Enterprise integration also includes technology integration—using the technologies
of extensible markup language (XML), enterprise application integration (EAI), enterprise
portals, Web services, and service-oriented architecture (SOA) with business process
management (BPM) languages such as Business Process Execution Language (BPEL) that
are automatically generated from process or workflow diagrams. These technologies can be
used to deliver priority systems rapidly into production in 3-month increments and are
covered in Part III of the book.

To be able to succeed, we also need methodology integration. The methods covered
in Part II have been defined so they support each other, integrating data and accessing it
from reusable processes that are automatically identified from data models—along with
project plans so these reusable processes can be implemented and delivered into
production rapidly.

We are at a dramatic and historical point of convergence: in business and in
technology. The Internet and associated technologies today enable all of the customers,
suppliers, and business partners of an enterprise to work together at electronic speeds.
These technologies are transforming organizations. Processes that took days or weeks to
complete previously by using mail, fax, and courier communications now take hours,
minutes, and sometimes — even seconds. This is the direct consequence of technology.

But technology alone is not the answer. To achieve any degree of success in enterprise
integration, technology integration must be used within a coherent, integrated enterprise,
through business integration. Most enterprises still have a long way to go to realize
business integration.

To appreciate what still has to be achieved, we need to review what I call the
process-engineering bible. 1 describe it in this way because it has had a dramatic effect
on the way in which organizations function. To consider its impact, we need to review
its message. But first:

e  What is its title?
¢  Who was the author?
*  When was it published?

Perhaps we can identify the book by first considering its author:

*  Was it Michael Hammer or James Champy of Reengineering the Corporation [1]
fame? No, it was neither of them.

1

Hammer, M., and J. Champy, Reengineering the Corporation, London: Nicholas Brealey Publishing, 1993.
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* Was it Ken Orr [2], Ed Yourdon [3], or Tom de Marco [4] of Software Engi-
neering fame? No, it was not them either.

* Well, was it Peter Drucker of Management [5] and Strategic Planning [6]
fame? No, not him.

*  Was it W. Edwards Deming of quality control fame? No, not him either.

* Was it Alfred Sloan or Henry Ford? No, the book I am referring to was pub-
lished long before all of these eminent people.

So which book am I talking about? As soon as I give you the author and its title—
with its publication date—its significance will become apparent. The reference is as
follows:

*  Adam Smith, Wealth of Nations (1776) [7]

This was one of the most influential books at the start of the Industrial Age. It
described the evolution from the Agricultural Age to the Industrial Age. It was the
foundation for most industrial enterprises in the late 18th century and into the 19th
century.

To understand the importance of Smith’s Wealth of Nations, we will review part
of his first chapter. Box P.1 provides an extract from Chapter 1 of Book One. Its
language is unusual today. I have included part of the initial paragraphs; to help
readability I have added comments in parentheses to indicate the terminology that we
use today to describe the same concepts.

The principles that Adam Smith advocated broke complex processes into simpler
process steps. He showed, by using technologies available in his day, that an illiterate
workforce could be trained to carry out each step repetitively. In this way they were able to
achieve much higher levels of productivity that if one worker carried out each step in
turn. Smith showed that component steps could also be combined in different ways for
new, improved processes. These are the same concepts that we still use today for
reusability, using object-oriented methods.

Box P.1: Extract from Adam Smith’s “Wealth of Nations”

EXTRACT FROM BOOK ONE: “Of the Causes of Improvement in the Productive
Powers of Labour, and of the Order According to which its Produce is Naturally
Distributed Among the Different Ranks of the People.”
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CHAPTER 1: “Of the Division of Labour”

“.. To take an example, therefore, from a very trifling manufacture; but one in which
the division of labour has been very often taken notice of, the trade of the pin-maker ... a
workman ... could scarce ... make one pin in a day, and certainly could not make twenty.
[In today’s terminology he is referring to serial operation.]

But in the way in which this business is now carried on, not only the whole work is a
peculiar trade, but it is divided into a number of branches of which the greater part are
likewise peculiar trades. [In today’s terminology this refers to object-oriented methods.]

One man draws out the wire, another straights it, a third cuts it, a fourth points it, a
fifth grinds it at the top for receiving the head; to make the head requires two or three
distinct operations [object-oriented encapsulation]; to put it on is a peculiar business, to
whiten the pins is another; it is even a trade by itself to put them into the paper; and the
important business of making a pin is ... divided into about eighteen distinct operations
.... [object-oriented methods]

I have seen a small manufactory of this kind where ten men only were employed ...
they could, when they exerted themselves, make among them about twelve pounds of pins
in a day ... upwards of forty-eight thousand pins in a day. Each person, therefore ... might
be considered as making four thousand eight hundred pins in a day. [object-oriented
reusability]

But if they had all wrought separately and independently ... they certainly could not
each of them have made twenty, perhaps not one pin in a day [serial operation] ... ; that is,
certainly, not ... the four thousand eight hundredth part of what they are at present capable
of performing, in consequence of a proper division and combination of their different

operations.” [object-oriented reusability]

Evolution from the Industrial Age to the Information Age

Adam Smith’s breakthrough was the foundation for late eighteenth-century—early
nineteenth-century industrial enterprises. With their focus on manufacturing physical
items, this period also saw the same concepts applied to knowledge-based processes for
bank loans and for insurance policy applications. Instead of manufacturing steps, a loan
application or a policy application approval process was broken down into discrete steps
to be carried out by different people, each skilled in completing an aspect of the
relevant application. Each process step was carried out in a defined sequence: One step
was completed before the next step in the sequence was started. The result was the
definition of serial processes.

As the application form was routed to each person in the approval process,
details of the relevant applicant and the current status of the process were recorded in
handwritten ledgers; these were called the applicant ledger or the customer ledger. Each
person involved in carrying out a process step kept an individual record of every
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applicant or customer that worker had processed, and the stage the applicant had
reached in the approval process.

The twentieth century saw an improvement in these process steps with the intro-
duction by Henry Ford of the assembly line method of automobile manufacture. The
vehicle being built physically moved along each section of the assembly line, where different
components were added in each step of the assembly process.

This period also saw the introduction of parallel processes, in which two or
more processes could be carried out concurrently, with each process step executed
independently of other process steps. An example is the parallel construction of the body
of the automobile, while its engine is constructed at the same time. Each parallel process
path is thus independent of the other parallel paths, until they need to converge. Only
when the automobile has to be driven off the assembly line does the engine have to be
fitted into the car.

By the middle of the twentieth century, the industrial enterprise had evolved into a
complex series of manual processes. The pace of progress had seen most enterprises
evolve to use increasingly complex business processes, with rapidly growing transaction
volumes to be manually processed. And what was the result? These enterprises found
they were operating in a continual state of manual chaos!

Then the computer came on the scene in the second half of the twentieth century.
From the late 1950s—through the 1960s, 1970s, and up to today—we have seen
manual processes being automated by computer. What was the result? The processes were
automated, but we took the existing manual processes and then automated them
essentially as-is, without much change. That is, the automated processes were being
executed as the manual processes used to be, but faster and more accurately. In so doing,
we moved from manual chaos ... to automated chaos!

Enterprises tried to hide this automated chaos. Through to the mid-1990s, most
enterprises could confine their automated chaos to the back office. They presented a calm,
in-control, front-office appearance to the outside world. They tried to emulate the graceful
swan, gliding silently across the glass-like surface of a lake with no apparent effort. The
furious paddling activity—trying to move ahead—was hidden beneath the surface.

But with rapid acceptance of the Internet in the second half of the 1990s, the chaos
moved from the back office onto the front doorstep of enterprises: through their web
sites. Customers could visit these enterprises with the click of a mouse. But they could
just as quickly leave with the click of a mouse if they did not find what they needed!

The reason they left is not because of what the automated processes could do;
rather, they left because the processes did not provide what the customers needed. This
was often due to redundant processes and redundant data, which, by definition, are
non-integrated. Another term for non-integration is disintegration. That is, by using
automation most enterprises had evolved from non-integrated manual processes to
disintegrated automated processes.

The problem, however, is much worse than this! Most automated processes today
assume that the technologies of the past still apply. The manual processes that they
automated required paper-based forms that were mailed, or later faxed. So their



Enterprise Architecture for Integration: Rapid Delivery Methods and Technologies vi

automated counterparts are based on forms that are also printed to be mailed or faxed.
On receipt at their destination, the data in these forms are manually reentered into relevant
systems—with manual work, with extra staffing to do that reentry, with delays, with
errors, and with associated costs.

In Part III of this book, we will see how technologies can be used to convert
printed forms into electronic forms using the extensible markup language. These XML
forms can be transmitted electronically to receiving applications within an enterprise or
between enterprises. This is called enterprise application integration. It replaces mail
transmission and manual reentry based on paper-based systems that were designed for
completion over weeks or days. Instead, electronic forms and systems that
intercommunicate within minutes or seconds—anywhere in the world—replace paper
forms.

The problem is that automated systems that assume intercommunication with
printed forms and manual reentry over weeks and days do not work well when asked to
intercommunicate with electronic forms that bypass the need for manual reentry—and
that are completed in minutes or seconds. What is the basic reason for this dichotomy?

Today we have twenty-first-century enterprises that utilize twenty-first-century
technologies, yet most enterprises today still use eighteenth-century disintegrated business
processes!

The business processes—originally designed based on principles set by Adam Smith
in 1776—have not evolved to take advantage of the technologies we have available today.
This is a business problem, not a technology problem. It requires business decisions. It
requires business expertise. These are the basic ingredients for business integration.

Part II shows how business integration for business transformation is realized by
enterprise architecture. But the real architects of an enterprise are not found in its IT
department. This leads us to two important principles — highlighted below:

1. FEnterprise architects are the senior managers who set the directions for the
future, based on processes designed for that future and its technologies.
But the future cannot continue to be based on eighteenth-century business
processes that no longer respond to the rapid-change environment of
today ... and even greater change tomorrow.

2. The future will be based on business transformation through processes that
use the technologies of today and tomorrow to complete in minutes and
seconds what before took days and weeks ... with strategic directions set by
senior management, and with business experts and IT experts working
together in a design partnership.

Enterprise architecture methods of enterprise engineering enable business
experts and information technology (IT) experts together to identify reusable business
activities, reusable business processes, and integrated databases for business integration.
These take advantage of the latest technologies for technology integration—with
integrated twenty-first-century enterprises that have been transformed through the use of
reusable twenty-first-century processes.
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Reading Strategies and Second Edition Changes

This book has been designed so that each chapter stands alone and covers all of the
concepts of each relevant method or technology. It has been written as a how-to text that
serves the needs of a diverse audience:

* Business executives and staff (CEOs, COOs, CFOs), business managers and
business experts,

e IT executives and staff (CIOs, CTOs, IT managers), project managers, business
analysts and systems analysts, technical IT staff, and enterprise architects.

I will address each of these roles and interests, highlighting the parts of the book that
will be of greatest interest to each group. Changes in the second edition are discussed in
separate paragraphs, in italics.

For All Readers

The book starts with an overview of enterprise architecture and enterprise engineering,
which are required reading for all readers.

Chapter 1: Evolution to the 21st Century Enterprise. This chapter provides a non-
technical introduction to the basic principles of Enterprise Architecture and Enterprise
Engineering from a management and an IT perspective. It establishes the fundamental
principles on which the book is based. All readers should read it. The first edition of
the book covered V1.0 of the Zachman Framework for Enterprise Architecture, which
evolved from 1987.

The second edition of this chapter also covers V3.0 of the Zachman Framework with
its clearer business focus. This was released in August 2011. The second edition required
extensive text changes and clarification throughout Part I on Enterprise Architecture for
Managers and throughout Part I on Enterprise Architecture Methods.

Business and IT Executives and Methodology Readers

Part I: Enterprise Architecture for Managers is for business managers and business
experts, as well as the IT staffs who will work with them on enterprise architecture
projects. The chapters in this part introduce balanced scorecard and strategy maps,
strategy analysis, and governance analysis. A brief overview of each chapter is provided
here and at the start of Part I:

Chapter 2: Balanced Scorecard and Strategy Maps. This chapter discusses the
concepts of balanced scorecard and strategy maps, which can be used as a catalyst
for business transformation. These are catalysts for Part II; using enterprise
architecture methods to ensure that systems and databases provide required
balanced scorecard support.

Chapter 3: Using Strategy Analysis to Define the Future. This chapter describes
the strategy analysis management methodology: used by senior managers and
their business experts to identify requirements and set directions for the
future by using this rapid-delivery method for business planning and
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balanced scorecard. It is introduced with many examples, together with a
business planning questionnaire template (in Word) that is provided online, for use
with the book.

Chapter 4: Governance Analysis using Enterprise Architecture. Many
countries have enacted legislation for corporate governance. For example, the
United States’ Sarbanes-Oxley Act of 2002 requires internal control reporting for
senior management to ensure that financial reporting and other governance
controls are in place. Enterprise architecture enables governance analysis
frameworks to be dynamically defined for each enterprise for internal control
reporting purposes.

Part 11: Enterprise Architecture Methods covers several business-driven methods
used for enterprise architecture. Each chapter fully describes relevant methodology
concepts, with case study problem exercises to test your understanding together with
sample solutions. These chapters are discussed briefly next.

The second edition of Part Il includes extensive text changes in each chapter to
incorporate the terminology used by V3.0 of the Zachman Framework.

Chapter 5: Methods for Building Enterprise Architecture. As a Methodology
overview chapter, this discusses the use of Enterprise Architecture in the USA Federal
Government and the USA Department of Defense (DoD). It covers the Federal
Enterprise Architecture Framework (FEAF) and the DoD Architecture Frameworks
(C4ISR and DoDAF). It describes dramatic cost savings that have been achieved in
past multi-year projects using enterprise architecture. The rapid-delivery EA methods
enable these savings to be achieved in 3-month increments, delivering key business
processes and systems rapidly into production. The steps that achieve this rapid
delivery are covered in detail in the remaining methodology chapters.

The second edition of this chapter incorporates extensive text changes for V3.0 of
the Zachman Framework. The introduction and discussion of The Open Group
Architecture Framework (TOGAF) in the first edition is expanded in the second
edition.

Chapter 6: Using Business-Driven Data Mapping for Integrated Data. 1T data
administrators have previously interviewed business experts using data modeling. This
chapter describes a business-driven data mapping method that is used by business
experts and IT experts working together in a design partnership. It establishes the
foundation that is essential for data integration, so that common data can be shared
throughout an enterprise. The chapter uses many business examples, with case study
exercise problems and sample solutions.

The second edition includes a discussion of how this chapter can be used to study
for qualification as a Certified Business Data Modeler (CBDM). It adds to the
description of the Data Modeling Case Study Workshop in the first edition: this
Workshop is the exam to qualify as a CBDM.

Chapter 7: Strategic Modeling for Rapid Delivery of Enterprise Architecture. This
is a foundation methodology chapter. It describes Entity Dependency Analysis, which
is used to identify reusable business activities and business processes from data maps.
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It enables project plans to be derived manually and also automatically from data maps,
documented as activity clusters. This method enables high priority business sub-
projects to be identified for delivery in 3-month increments. This method has been used
over the last 25 years as an integral part of business-driven enterprise engineering, but
had not previously been published or used in data modeling until now. It is a significant
advance in the discipline of data modeling. The chapter discusses how a strategic
model is defined with senior business managers in a facilitated modeling session. It
includes many business examples, with case study exercise problems and sample
solutions.

The second edition of this chapter incorporates extensive text changes for V3.0 of
the Zachman Framework. It includes a new method for the derivation from a data map
of Project Maps that are used for rapid delivery of systems into production, as early
milestone subproject deliverables, together with problem exercises and sample
solutions that show how this new method is applied.

Chapter 8: Strategic Alignment, Activity and Workflow Modeling, and Business
Rules. An important step in enterprise architecture is strategic alignment: so that data as
well as processes, locations, people, events and business plans all support each other.
This chapter shows how matrices are used to achieve this alignment; these define the
Governance Analysis Framework of Chapter 4. The chapter covers Activity Modeling
and Activity Based Costing to define and optimize transformed business processes. It
shows how to derive Workflow Models from Activity Models. It describes how
Business Rules can be identified for use in these workflow models. The Business
Process Management (BPM) languages discussed later in Chapter 14 use these
workflow models in conjunction with Business Process Modeling Notation (BPMN),
for automatic generation of executable XML-based code.

The second edition of this chapter incorporates extensive text changes for V3.0 of
the Zachman Framework. It shows how activity clusters, derived from data maps using
entity dependency analysis as described in Chapter 7, can be used to define activity
models. It includes an important discussion of how activity based costing is used for the
cost justification of enterprise architecture.

Chapter 9: Using Business Normalization for Future Business Needs. Traditional
normalization (as advocated by Chris Date and others) is typically used as a technical
discipline in data modeling to interview business users. This chapter describes the
principles of Business Normalization: a business-driven method that is actively used by
business experts and IT experts working together in a design partnership. It enables
business knowledge of business experts to be used to identify future data needs for
business transformation, in a way that has not yet been achieved by traditional
normalization. It includes many business examples, along with case study exercise
problems and sample solutions.

The second edition discusses how this chapter can also be used to study for
qualification as a Certified Business Data Modeler (CBDM). It refers to the description
of the Data Modeling Case Study Workshop in Chapter 6: this Workshop is the exam to
qualify as a CBDM.

Chapter 10: Using Process Models to Define Business Processes. This chapter
describes a Process Modeling method used to define reusable business processes. It can
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be used with object-oriented methods and languages, but is mostly used with the BPM
languages that are described in Chapter 14.

The second edition of this chapter incorporates extensive text changes for V3.0 of
the Zachman Framework. It introduces Business Process Modeling Notation (BPMN)
in some detail. Process modeling using BPMN is referred to again in Chapter 14 on
Business Process Execution language (BPEL). It is discussed further in Chapter 15 on
modeling tools that use BPMN to define business process model diagrams. These
diagrams can be automatically generated as Business Process Execution Language
(BPEL) XML-based code that is directly executed by Business Process Management
(BPM) products — described in the online Chapter 14 product descriptions for the
second edition of the book.

Technical Staff and Technology Readers

Part 111: Enterprise Integration Technologies. This covers the technologies that are
used for Enterprise Application Integration (EAI), Enterprise Portals, Web Services and
Service Oriented Architecture (SOA).

Extensive changes have been made in the second edition of Part Ill to cover the latest
developments and products released since 2005 for Enterprise Portals, SOA, Web Services,
SOA Governance, Enterprise Service Bus (ESB) and Business Process Modeling Notation
(BPMN). BPMN has emerged since 2005 as an important process modeling methodology,
with technology to automatically generate executable code in Business Process Execution
Language (BPEL). BPM products execute this generated BPEL code for rapid delivery into
production as systems. The latest versions of modeling tools that provide extensive support
for UML V2.3+ and support for business process model diagrams designed using BPMN
are discussed in the online chapter product descriptions for the second edition.

Chapter 11: Enterprise Application Integration Concepts. This chapter introduces
the basic concepts of XML and EAI that are used throughout Part III. A
number of software products that are offered by EAI vendors are discussed.

The latest products for EAI are included for the second edition, in the online
Chapter 11 product descriptions.

Chapter 12: Enterprise Portal Technologies for Integration. This chapter
introduces the concepts and technologies used by Enterprise Portals. It discusses their
use for rapid delivery of priority information and content resources in Enterprise
Integration projects.

The latest products for Enterprise Portals are included for the second edition, in
the online Chapter 12 product descriptions.

Chapter 13: Web Services for Real-Time Integration. Web Services concepts and
technologies are introduced in this chapter, along with the evolution of Web Services.
It describes the technical foundations of Web Services that are used for Enterprise
Integration in Part III. It discusses their use in Enterprise Portals with Web Services
for Remote Portals (WSRP).
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The latest developments in Web Services technologies are discussed in Chapter 13
for the second edition and the latest products for Web Services are included in the
online Chapter 13 product descriptions.

Chapter 14: Service Oriented Architecture for Integration. The technologies used
by Service Oriented Architecture (SOA) and Business Process Management (BPM)
languages are discussed. Four BPM languages are described: Business Process
Execution Language for Web Services (BPEL); Web Services Choreography Interface
(WSCI); Business Process Modeling Language (BPML); and Business Process
Specification Schema (BPSS) for ebXML. These offer the potential to transform
systems development in 21st century enterprises, with XML-based BPM languages
automatically generated as executable code directly from workflow models or process
models. The SOA strategies being used by vendors of EAI products, Enterprise
Portals, Web Services and SOA are discussed. In 2005 Business Process Modeling
Notation (BPMN) was just becoming available. The first edition therefore covered
BPMN only briefly. However, BPMN and BPEL are the most significant rapid
delivery technologies for the future.

After the introduction to BPMN in Chapter 10, the latest developments in BPMN,
BPEL, BPML, BPSS and BPM technologies and the latest developments in SOA
Governance and Enterprise Service Bus (ESB) are discussed in the second edition of
Chapter 14. The latest products for BPM are included in the online Chapter 14
product descriptions.

Chapter 15: Managing and Delivering Enterprise Architecture Rapidly. This final
chapter brings together the Methodology and Technology parts of the book. It
discusses the use of modeling tools that can be used to capture the business models for
Enterprise Architecture as described in Part II. It discusses several Modeling Tool
vendors and briefly discusses their products in the online product descriptions. It
shows how these tools can be used with the technologies discussed in Part III for rapid
delivery into production of priority business processes as systems needed for business
transformation. It concludes with a summary of the main methodology and technology
messages from the book.

The modeling tools that support BPMN are updated in the second edition of
Chapter 15 and the latest modeling tool products for BPMN and BPM are included in
the online Chapter 15 product descriptions. A discussion of Enterprise Architecture
Standards is included in Chapter 15. These standards can be used as the basis for
more rigorous documentation of models developed using the methods and
technologies discussed in the book.

Enterprise Architecture Readers

Enterprise architecture readers will want to read the entire book to understand the
business methodologies in Part I and Part II, and the rapid-delivery technologies in Part
III. With this audience in mind, the book has been structured to lead you progressively
through each method and technology. The end result of this emphasis on enterprise
architecture is the rapid delivery of priority activities, processes, databases, and systems
into production in 3-month increments. For this reason, I suggest you read the book from
cover to cover.



Enterprise Architecture for Integration: Rapid Delivery Methods and Technologies xii

Additional Materials

The first edition included a CD-ROM that was supplied with the printed book. This
contained additional book material as well as student editions of several modeling tools.

The second edition is an ebook that provides online access to the same materials.
Online Book Materials

Additional book materials are provided online, such as questionnaire templates, case
study problems and sample solutions, and product descriptions. The following Part II and
Part III files are provided for download as Word or PDF documents for online access,
as listed in Tables P.1 and P.2.

Table P.1 Part Il Problems and Solutions Downloaded Free Online [8]

Part Il File Name File Contents

“Chap-03-Questionnaire.zip” | Chapter 3: Business Planning Questionnaire Template (in Word,
zipped)

“Chap-06-Problems.pdf’ Chapter 6: Data Mapping Problems (in PDF)

“Chap-06-Solutions.pdf’ Chapter 6: Data Mapping Sample Solutions (in PDF)

“Chap-07-Questionnaire.zip” | Chapter 7: Strategic Modeling Questionnaire Template (in Word,
zipped)

“Chap-07-Problems.pdf’ Chapter 7: Strategic Modeling Problems (in PDF)

“Chap-07-Solutions.pdf’ Chapter 7: Strategic Modeling Sample Solutions (in PDF)

“Chap-07-VSCProject.pdf’ Chapter 7: Very Small Company Project Description (in PDF)

“Chap-08-Problems.pdf’ Chapter 8: Strategic Alignment Problems (in PDF)

“Chap-08-Solutions.pdf’ Chapter 8: Strategic Alignment Sample Solutions (in PDF)

“Chap-09-Problems.pdf’ Chapter 9: Business Normalization Problems (in PDF)

“Chap-09-Solutions.pdf’ Chapter 9: Business Normalization Sample Solutions (in PDF)

Table P.2 Part lll Product Description Files Downloaded Free Online [9]

Part lll File Name File Contents

“Chap-11-Products.pdf” Chapter 11: Enterprise Application Integration Product
Descriptions (in PDF)

“Chap-12-Products.pdf’ Chapter 12: Enterprise Portal Product Descriptions (in PDF)

“Chap-13-Products.pdf’ Chapter 13: Web Services Product Descriptions (in PDF)

“Chap-14-Products.pdf’ Chapter 14: Service-Oriented Architecture Product Descriptions
(in PDF)

“Chap-15-Products.pdf’ Chapter 15: Modeling Tools Product Descriptions (in PDF)

Format Conventions for the Book

The book is structured for ease of use both as a textbook for universities as well as
for business and technical readers. Quotes are shown in italics. Important points, as well

9

The files in Table P.1 above can be downloaded from http://www.ies.aust.com/EA Book/(Part-1I-FileName).
The files in Table P.2 above can be downloaded from http://www.ies.aust.com/EA Book/(Part-11I-FileName).
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as the contents of key tables and also bullet points in the summary at the end of each
chapter are highlighted throughout the book with a light cyan background.

Part II includes questionnaires and case study problems—together with sample
solutions—so you can assess your understanding of the concepts that are covered. These
questionnaires, problems, and solutions are included as Word or PDF files from the
relevant online links (see Table P.1).

Each chapter in Part II includes footnotes and links that also indicate the name and
location of the relevant file. Figures or reports in each Problem file are prefixed with “P”
(such as Figure P6.1 or Report P7.1), while figures in each Solution file are prefixed with
“S” (such as Figure S6.1). All numbered footnotes for files available as Internet links appear
at the bottom of each page where they are referenced.

Part III includes product descriptions for many vendors that offer products based
on the technologies discussed in each technology chapter, so you can understand how the
various technologies are used. These product descriptions are included as PDF files
(see Table P.2).

Each chapter in Part III includes footnotes indicating the name and URL for further
details of relevant vendors or products. Figures in each Product’s PDF file are prefixed with
“P” (such as Figure P13.1). All numbered footnotes for files appear at the bottom of each
page where they are referenced.

Free Use of Modeling Tools

A number of modeling tools from Visible Systems Corporation [10] are supplied free,
as student editions. Links are provided in the file “Chap-15-Products.pdf” (see Table P.2)
so these modeling tools can be downloaded from Visible’s web site. These are limited-
capacity, but full-functionality versions of the following modeling tools:

* Visible Advantage Enterprise Architecture Edition
* Visible Analyst Zachman Framework Edition
* Visible Developer Code Generator

* Visible Polaris Change Management

Use the Authorization Code “991Student877” as detailed in “Chap-15-Products.pdf”
[11] to download the Student Editions of these products. These modeling tools are
described next:

* Visible Advantage Enterprise Architecture Edition is a modeling tool offering
powerful enterprise architecture planning and analysis support, with project
examples from the book. It supports strategic planning, with integrated logical
and physical data modeling, activity modeling, and process modeling. Based
on a concurrent relational repository for single-user or multi-user environ-

19 Further information on the Visible software products is provided in Chapter 15 and is also at http://www.visible.com.
" The PDF file at http://www.ies.aust.com/EA_Book/Chap-15-Products.pdf provides links that need Authorization
Code “991Student877” to download the Student Editions.
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ments, it also supports model analysis validation and automatic derivation of
project plans from data models using entity dependency analysis (see Chapter
7) for full-scale enterprise architecture planning and analysis.

* Visible Analyst Zachman Framework Edition is a modeling tool that is used for
enterprise architecture design and development. Models can be exported and
imported between Visible Advantage and Visible Analyst. The latter also offers
support also for software engineering and UML. It includes structured analysis
and design modeling capabilities, object-oriented modeling, and database
modeling support for forward engineering and reverse engineering. It includes
model validation and uses an integrated repository for single-user or multiuser
environments. The Zachman framework is used as a front-end interface for better
management of repository objects.

* Visible Developer Code Generator is a tool for enterprise architecture deployment,
with automatic code generation of Visual Basic, ASP, Visual Basic.Net, ASP.Net,
and C#.Net of executable and layered applications that are customizable.
Generated applications can be seamlessly and automatically connected to multiple
legacy databases to deploy a common and consistent multi-tiered application
framework. It generates 80% to 90% of code automatically, based on database
code patterns, while managing application-specific code without change when
regeneration is required.

* Visible Polaris Change Management is used for issues management, task
management, and project management of the software development life cycle
(SDLC) and is used for enterprise architecture change management. It includes
task and workflow management, automated defect tracking, consolidated
project information in the form of bug tracking, defect tracking, issue tracking,
problem tracking, and automated ticketing. Easy to learn and use, it is
configurable to enterprise architecture processes and integrates with all EA
activities (planning, analysis, design, development, and deployment).

Refer to the online product descriptions for Chapter 15 for each of these products.
Review also the tutorials and manuals that are provided with the downloaded products.

Using the Modeling Tools for Full-Capacity Projects

The modeling tools, code generation, and change management tools provided by
Visible Systems Corporation for use with the book enable more extensive undergraduate
projects to be set, based on the student edition versions that are provided. Some of these
limited-capacity student edition products can be converted to the full-capacity product
for use in one full-capacity project for a period of from 30 days to 90 days—at no further
charge. This makes the tools invaluable for student development of larger projects for
postgraduate and doctoral theses. Visit Visible Systems Corporation [12] and enter the
Authorization Code “816EA541” to download these full-capacity versions, as described
in the Chap-15-Products PDF.

12 The PDF file at http://www.ies.aust.com/EA_Book/Chap-15-Products.pdf provides links for the download versions
that need Authorization Code “816EA541” for full-capacity projects.
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In-house Courses Available for the Book

The concepts in the book are based on a series of public and in-house courses presented
by the author worldwide [13]. These courses are delivered by PowerPoint with full
instructor notes, and also include many video clips by John Zachman and Clive Finkelstein.

These presentation materials are used as the basis for easy introduction of enterprise
architecture methods and technologies to your educational curriculum. Each course
contains sections that correspond to specific chapters of the book. They provide more detail
than can be included in the book. While new developments will be published as separate
editions of the book every 5 years, each course is continually maintained with the latest,
up-to-date methodology and technology developments.

These PowerPoint materials, with full instructor notes and video clips, can be
licensed for use within universities or other educational institutions as part of their
curriculum and can also be licensed for internal use by commercial corporations,
government, or defense departments. Annual maintenance support entitles you to
maintenance releases of the latest developments incorporated in each course. To help
introduce these courses into an organization, Clive Finkelstein will present Teach-the-
Teacher (TTT) courses for lecturers and instructors on-site, on your premises [14].

Options for certification are also available, if required. For example, the Certified
Business Data Modeler (CBDM) self-study course is based on Chapters 6 and 9 of this
book. It includes the Data Modeling Case Study Workshop. This Workshop is the CBDM
qualification Exam [15].

Availability of HD Video Courses based on the Book

The material covered in this book is also available as two High Definition video
courses: “Rapid Delivery Workshop for Enterprise Architecture”, which covers Parts |
and II and “Web Services and Technologies for Enterprise Architecture”, which covers
Part III. These courses were developed for use in Universities and large government and
commercial organizations. The author, Clive Finkelstein, presents the two courses over
40 hours using this book as the textbook. Details are available from Visible Systems
Corporation [16].

Course outlines of some public and in-house courses that are presented by Clive Finkelstein worldwide are
available at http://www.ies.aust.com. Course outlines accessible from the Courses link of any page present concepts
suitable at the information systems and business school undergraduate level. Project descriptions accessible from the
Projects link of any page also cover concepts suitable for postgraduate and doctoral levels.

Further information on in-house courses and on licensing of course presentation materials, on Teach-the-Teachers
training, and on certification options are available at http://www.ies.aust.com. Click on the Courses, Certification,
and Projects links from any page. Please use the e-mail facility provided by the Contact Us link from any page to
email your interests and discuss your needs.

Further information and pricing for the CBDM self-study course is also available from the IES web site at
http://www.ies.aust.com/.

The two HD Video Courses by Clive Finkelstein: “Rapid Delivery Workshop for Enterprise Architecture” and
“Web Services and Technologies for Enterprise Architecture” that both use this book as textbook are available
from Visible Systems Corporation at http://www.visible.com/.
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University and Corporate Use of the Book

The book and the student edition modeling tools discussed above are for use by
universities and other educational institutions for undergraduate and postgraduate
courses. They can also be used by large commercial, government, and defense
organizations for internal training of business and IT staff. The educational materials
provided use this book as a comprehensive reference textbook and use the modeling tools
described above for strategic planning, data modeling, activity modeling, process modeling,
and object-oriented modeling in UML; for automatic code generation in VB, ASP, VB
.Net, ASP .Net, and C# .Net; and for change management.

Structured Chapters for Rapid Delivery

Each chapter in the book has been designed to stand alone, if required. It covers a
specific methodology or technology for rapid delivery of enterprise architecture. The
book, however, is intended be used in its entirety: All methods and technologies in the
chapters are presented in the recommended sequence for rapid delivery of enterprise
architecture.

Each chapter covers introductory concepts, with increasing detail as the student works
through each topic. For the methodology chapters in Parts I and II, case study problems
and sample solutions enable each student’s understanding to be tested. For the
technology chapters in Part III, product descriptions and vendor strategies are discussed.
Each chapter summary highlights the key principles that have been learned. Product
descriptions are included as links for online download as PDFs.

Copyright and Trademark Acknowledgments

All product names and all registered and other trademarks that appear in this book
are, and remain, the property of their respective owners. They have been included for
reference purposes only. Any further information about any product or service referenced
in this book should be obtained from the relevant product or trademark owner, based on
the links supplied in the footnotes at the bottom of each page, or other links that are
obtained through appropriate Internet searches.
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Chapter 1: Enterprise Architecture and
Enterprise Engineering

In the preface we discussed the evolution of enterprises: from the Agricultural Age
to the Industrial Age and then to the Information Age. We saw that we evolved from manual
chaos using manual processes to automated chaos using automated processes. The
manual processes were essentially automated as-is, without effective redesign of those
processes to take real advantage of the new technologies that were employed. The result
today is that we have twenty-first-century enterprises with systems that use twenty-
first-century technologies, yet most enterprises today still use processes that were
originally designed in the eighteenth century!

The enterprise architecture methods of enterprise engineering as described in this
book enable business experts and IT experts together to identify reusable business
activities, reusable business processes, and integrated databases for business
integration. These take advantage of the latest technologies for technology integration.
The result is the evolution to integrated twenty-first-century enterprises that have been
transformed through the introduction of reusable twenty-first-century processes!

Chapter 1 addresses the role of enterprise architecture for enterprise integration
using enterprise engineering. To understand this, we will first discuss the evolution of
enterprise architecture.

The Evolution of Enterprise Architecture

John Zachman, while with IBM, developed Enterprise architecture in the 1980s
after observing the building and airplane construction industries and the IT industry. He
saw similarities between the construction of buildings, airplanes, and the information
systems used by an enterprise.

These industries manage the design, construction, and maintenance of complex
products by considering the needs of different people. Figure 1.1 illustrates the owner
in the building industry, who uses architect’s drawings to decide that the building
addresses specific requirements. For airplane manufacture, the owner uses the high-
level work breakdown structure of the plane to determine requirements. For
information systems, the owner uses a model of the business to determine the enterprise
needs.
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DIFFERENT PERSPECTIVES

Buildings Airplanes Enterprise
OWNER
Architect’s |Work Breakdown Model of
Drawings Structure Business
DESIGNER
Architect’s Engineering Model of
Plans Design Info System
BUILDER
Contractor's | Manufacturing Technology
Plans Engineering Model
Design

Figure 1.1: The owner, designer, and builder are interested in different diagrams or
representations from their perspectives in the design and construction of buildings,
airplanes, and enterprise systems.

The designer, however, needs a different set of diagrams: architect’s plans for the
building, sets of engineering design diagrams for the plane, or information system
models for the enterprise.

The builder relies on still different types of diagrams: contractor’s plans for con-
struction of the building, a manufacturing engineering design for plane construction, or
technology models for information systems.

In addition, there are a number of different questions—called primitives or
interrogatives or abstractions—that also need to be considered. These are illustrated in
Figure 1.2.

What is needed is important to know. This is represented in Figure 1.2 by material,
such as bills of materials for buildings and planes, and data models for information
systems. How these are used is indicated by functions, such as functional specifications
for buildings and planes, and functional models for information systems. Where is also
important, as indicated by location—in drawings for building and plane construction
and in network models for information systems.

DIFFERENT ABSTRACTIONS
WHAT HOW WHERE
Material Function Location
Bill of Functional Drawings
Materials | Specifications
Data Functional Network
Models Models Models

Figure 1.2: Different questions (or abstractions) also need to be considered in the design
and construction of buildings, airplanes, and enterprise systems.
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Bringing these concepts together, the result is a matrix of five rows and three
columns. These represent the perspectives of the planner, the owner, the designer, the
builder, and the subcontractor, who are all interested in what, how, and where.

The last row addresses the functioning enterprise. The sixth row is not normally
counted in the five main rows of the Zachman framework. Further, different docu-
mentation, models, or representations may also be utilized in each cell of the Zachman
framework as shown by Figure 1.3. For example, reading down column 1—What
(Data)—of this figure we see that:

* The cell formed by intersection of the objectives/scope row (of interest to the planner)
and the data column shows that a “list of things” is relevant to this cell.

* The cell intersected by the owner row and data column is the “enterprise model”—also
called the strategic model. We will discuss the role of strategic models in more detail
in Part II of this book. For example, in Chapter 7 we will see that the strategic
model enables enterprise-wide data integration to be realized.

* The cell for the designer row and the data column shows that “logical data model”
documentation applies to this cell. This expands the strategic model to integrated
logical data models with data attribute detail.

* The builder row and data column cell contains the “physical data model” for
subsequent data implementation in target databases.

* The subcontractor row and data column cell contain “data definition” scripts for
the physical installation of these databases.

WHAT HOW WHERE
Data Process Network
g:’“""“’ List of List of List of
ope Things Processes Locations
Planner
Enterprise Conceptual Business Businass
Model Enterprise Process Logistics
Owner Model Model System
System Logical Application Distributed
Model Data Architactura Systam
Designer Model Architecture
Technology Physical System System
Model Data Model Design Architecture
Builder
Detailed Rep- Data Network
resentations Definition Program | Architecture
Subcontractor
Rmctioning Data Function Network
Enterprise

Figure 1.3: Different model representations exist in each of 15 cells to address the
perspective of each row and the focus of each column.
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Reading down column 2—How (Function)—and column 3—Where (Location), we
also see that each row has various representations in the cells for these columns as well.
Several types of models may also be relevant to each cell. These models should all be
well defined, but this complete definition is difficult to achieve in most enterprises.

For all things that we consider in business or day-to-day life—whether for
buildings, for planes, or for complex enterprise systems—there are in fact six
independent variables. These are based on the six primitive interrogatives: what, how,
where, who, when, and why.

There are a further three columns—Who, When, and Why—in the complete
Zachman framework for enterprise architecture. These additional interrogatives are
shown in Figure 1.4, which illustrates a complete Zachman framework. In most
enterprises, we will see that the models represented in these additional 15 cells are
rarely well defined. We will also see in Part II that column 6—Why (Motivation)—is a
very important column: It typically defines the business needs of an enterprise for the
future.

Figure 1.4 shows examples of typical model contents for each cell. For example,
the How column (column 2) shows that an Activity Model is relevant to the Owner row
(row 2). This is a key cell, because it enables the return on investment (ROI) of alternative
activities to be assessed through activity-based costing (see Chapter 8).

As a further illustration, column 2, and row 3—a cell of interest to the Designer—
shows that a Process Model is relevant for this cell. We will discuss process models in

Chapter 10.
What How Where Who When Why
Data Function | Location People Time Future
PLANNER List of List of List of Org List of List of
ObjectivesiScope| Things Processes | Locations Structure Events Goals/Obj
OWNEE | Enterprise Activity Business | Work Flow Master Business
onceptua Model Model Logistics Schedule Plan
DESIGNERL ical Logical Process Distrib. Human Process Business
0gicall pata Model Model Architect. Interface Structure Rules
BUILDERPh ical Physical System Technol. Presn Control Rule
¥s Data Model Model Architect. Interface Structure Design
(SJL(J)?I.TRACTOR Data Program Network Security Timing Rule Specq
Definition Architect. Interface Definition
Out-of-Context
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 1.4: The complete Zachman framework for enterprise architecture is based on a
further three columns, for a total of six columns and five rows—making up 30 cells. Each cell
may contain various types of models, as illustrated in this figure.
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In summary, the framework rows therefore indicate different views (or perspec-
tives) of people in the enterprise, from the perspectives of the planner, owner, designer,
builder, and subcontractor. (The last row, “the functioning enterprise,” is not normally
counted.) The framework columns also address different primitive questions (also
called interrogatives or abstractions) of What, How, Where, Who, When and Why.

The book Enterprise Architecture Using the Zachman Framework [17] provides an
excellent introduction. In fact, to gain an overall appreciation of the Zachman
framework, this book should be read even before the many articles that John Zachman
wrote himself.

Zachman Framework V1.0 for Enterprise Architecture

The focus of enterprise architecture initially should be based on rows I and 2, from
the perspectives of the planner and the owner. These perspectives typically focus on the
motivation as indicated by column 6 (Why), which represents business plans for the
enterprise. Clear strategic directions can then be provided to row 3 (for the Designer),
row 4 (for the Builder) and row 5 (for implementation by the Subcontractor).

The complete Zachman framework for enterprise architecture is illustrated now in
Figure 1.5—which represents V1.0 of the Zachman framework for enterprise
architecture, developed from 1987—showing representative models for each of the 30
cells.

Traditionally, in building enterprise systems we have taken a bottom-up view. We
have looked at the existing systems—whether manual or automated—represented by
the bottom row of the framework. From this view, we have looked at ways in which
current manual or automated systems have been implemented. We examined ways to
improve these systems: either by automating manual systems or by using new
technology to improve existing automated systems. We have taken a design focus from
the perspective of row 3 (designer) and then moved back down again to rows 4 and 5
(builder and subcontractor), using different technologies to bring about the desired
improvements. This approach, however, is quite technical. Traditionally, it has been
difficult to include the perspectives of the owner (at row 2) or the planner (at row 1).
Parts I and II cover methods that involve senior managers and business experts in
enterprise architecture.

The Difference Between Primitives and Composites

John Zachman makes the case that by addressing the six primitives (the interroga-
tives or questions of what, how, where, who, when, and why) very complex com-
posites (such as buildings, planes, or enterprise systems) can be developed. Answers to
these questions, he states, can be used to capture knowledge that is needed to construct any
complex (composite) object.

17" O’Rourke, C., N. Fishman, and W. Selkow, Enterprise Architecture Using the Zachman Framework, Boston, MA:
Course Technology, a division of Thomson Learning, 2003.
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Figure 1.5: V1.0 of the Zachman Framework for Enterprise Architecture (Courtesy of
John A. Zachman.)

He notes that by taking a top-down approach, building construction and airplane
design have developed interchangeable parts that can be reused. He gives the example
of standard doors and windows in buildings. He points out “the Boeing 737, 747, 757
and 767 airplanes were designed so they all use a standard undercarriage. But it is hard
to achieve reusability if each component is built from scratch each time”.

He develops this reusability principle further by saying that:

“The IT industry has tried to build reusable code or components by using
object-oriented methods. But we have not been particularly successful to date.
We do use O-O to build reusable components for screen design and other
systems components. But we have not been very successful using O-O methods
to identify many reusable activities and processes within an enterprise.
Enterprise reusability is only achieved effectively by taking an enterprise-wide
approach: not in detail across the enterprise, but broadly to encompass the
whole enterprise.”

This enterprise-wide view is shown in Figure 1.6 as yellow horizontal “slices” in
each cell. For example, a high-level view of business plans for an enterprise is shown
by the yellow horizontal slice at the top of each cell for column 6 (Why) with row 1
(Planner), and column 6 (Why) with row 2 (Owner). We will see in Part I that strategic
planning uses strategy analysis in Chapter 3 to identify these horizontal slices in
column 6 as a high-level list of goals/objectives and high-level business plans. These
comments introduce an initial three enterprise architecture principles—out of a total of
six key principles:

* Column 6 (Why) for both the Planner and Owner rows are two important
primitive cells, used as a starting point focus based on the business plans
defined for the future.
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* Each yellow horizontal slice extends across the full width of its cell, to show that it
is “enterprise-wide.” Because this horizontal slice is “high level,” it typically
extends down to only approximately 10% of the depth of a cell.

Horizontal What How Where Who When Why
Slice Data Function | Location | People | Time Future
PLANNER
ObjectivesiScope lhings Processes| Locations| Structure Events Goals/Obj
OWNER ¥ y aste
Conceptual Model Model Logistics Schedule Plan
DESIGNER . Logical Process Distrib. Human Process Business
Logical | pata Model Model Architect. |  Interface |  Structure Rules
BUILDER
Physical Physical System Technol. Presn Control Rule
Data Model Model Architect. Interface Structure Design
SuB-
CONTRACTOR Data Program Network Security Timing Rule Specs]
Out-of-Context | Definition Architect. Interface Definition
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 1.6: An enterprise-wide approach is shown as a horizontal band across the full width
of each cell. A high-level view of the models within each cell is shown as a narrow “slice”
for the enterprise-wide band at the top 10% of each cell.

* The full depth of a cell represents “an excruciating level of detail,” to quote John
Zachman.

Similarly, these high-level business plans are used to identify people in the orga-
nization structure (column 4—Who, row 1—Planner) who have business expertise in
the areas addressed by those plans, together with knowledge of the high-level data that
are required to implement the plans within the enterprise. This highlights the fourth
principle:

* Column 4 (Who) for the planner row is another key primitive cell. It identifies
business experts in the organization structure who know the data and the processes
that are suggested by the business plans.

Column 1 (What—Data) with row 1 (Planner) in Figure 1.6 shows a List of Things as
a high-level horizontal slice in that cell. Column 1 (What—Data) with row 2
(Owner) further represents this data as an Enterprise Model. A high-level horizontal
slice of an Enterprise Model—called a Strategic Model—applies to this cell. Chapter
7 describes how strategic modeling is used to develop a strategic model as horizontal
slices for these two cells. The fifth principle is therefore:

*  Column 1 (What) for the Planner and Owner row are each two important primi-
tive cells. They define the strategic model as the integrated data resource (of the
enterprise model) that is required by the business plans.

Furthermore, horizontal slices in column 2 (How—Function) for row 1 (Planner)
and for row 2 (Owner) represent a high-level List of Processes and high-level Activity
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Models. Part II will show how a data model can be used to identify a list of processes in
column 2, row 1 as a List of Activities.

What How Where Who When Why
Data Function | Location | People Time Future
PLANNER
ObjectivesiScope Ihings Processes = Locations = Structuré Events Goals/OF
H°2ﬁz'e‘ta' OWNER : y
Conceptual Model Model Logistice Schedulé Plan
Vertical ||| DESIGNER Logical Process Distrib. Human Process Business
Sliver Logical | pata Model Model Architect. | Interface | Structure Rules
BUILDER
Physical Physical System Technol. Presn Control Rule
Data Model Model Architect. Interface Structure Design
SUB-
CONTRACTOR Data Program Network Security Timing Rule Specy
Out-of-Context | Definition Architect. Interface Definition
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 1.7: Priority areas for early delivery are identified as vertical “slivers” within each
cell, which extend to the depth of the cell. Resources are allocated to these priority areas
(slivers) so they can be defined, built, and delivered first.

This list is then used to identify and define activity models in column 2, row 2.
Chapters 7 and 8 discuss how reusable activities can be identified from data models, for
further documentation as activity models for ROI analysis through activity-based
costing. The sixth principle of enterprise architecture is therefore:

* Columns 2 (How—Function) for the Planner and Owner rows are two important
primitive cells. They identify reusable business activities from the strategic model
(in an enterprise model) and from the business plans.

Other methods are discussed in Part II for these primitives: column 3 (Where—
Location); column 4 (Who—People), and column 5 (When—Time) for each of rows 1
and 2 (Planner and Owner).

Identifying Reusable, Priority Areas for Early Delivery

The high-level focus of the horizontal “slice” at the top of each cell, shown by
Figure 1.6, enables priority areas to be identified that need to be implemented first.
These are shown as cyan vertical “slivers” in Figure 1.7, extending for the full depth of
the cell at an “excruciating level of detail” for the subset of the cell represented by the
sliver.

From the planners’ and owners’ perspectives in rows 1 and 2 of Figure 1.7 we can
see that cyan vertical slivers in each cell enable greater detail to be defined in priority
areas. These areas progress to detailed definition (represented by the full depth of the
vertical sliver in each cell) for rapid implementation using appropriate tools and
technologies. Thus, these areas can be delivered early, before other, less important areas



Chapter 1: Enterprise Architecture and Enterprise Engineering 9

that can wait until later. Part II discusses methods for rapid identification and definition
of reusable activities and processes. Part III discusses technologies that are used to
deliver these activities and processes rapidly into production as systems.

Rows 1 and 2—from the perspectives of the Planner and Owner—are critical for
business transformation. These two rows are used to identify reusability opportunities
within an enterprise.

Figure 1.8 highlights rows 1 and 2 (Planner and Owner) of the Zachman frame-
work. A number of cells in these rows are vitally important. We have discussed that
Business Plans in column 6 (Why) are the most important because such plans are used
to set directions for the future. This is developed further in Chapters 3 and 7. We also
discussed that column 4 (Who) identifies the Organization Structure in row 1. This
enables business managers and business experts to identify relative priorities based on the
business plans.

The business plans from column 6 are used to develop a high-level strategic model
in column 1 (What). This is an important cell: It is vital in identifying the integrated
high-level data that are needed to manage the progress of the enterprise toward the
future. Activity models in column 2 (How) are also vital: These activity models are
used to identify critical activities that should be carried out by the enterprise in the
future.

John Zachman comments: “enterprise architecture is used for the management
of enterprise change.” In fact, he says:

“If enterprise architecture is not used, there are only three options for
managing enterprise change: by trial and error; by reverse engineering; or by
going out of business!”

|:| Reusability Definition

What How Where Who When Why
Data Function | Location People Time Future
PLANNER 1I:r|15t of P List of | Lis:lof . O'rg :List (:f (\Lislt;())fb.
Obja:tivesfscope |ngs rocess% nraftinne .. :l inflira uan.e - "03 s J
Reusability Definition
OWNER Enterprise Activity Business | Work Flow Master Business
Conceptidl | Key | Key | Key=| Key | ‘Key| Key
DESIGNER . Logical Process Distrib. Human Process Business
Logical | pata Model Model Architect.| Interface |  Structure Rules
BUILDER
Physical Physical System Technol. Presn Control Rule
Data Model Model Architect. Interface Structure Design
SUB-
CONTRACTOR Data Program Network Security Timing Rule Specy
Out-of-Context | Definition Architect. Interface Definition
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 1.8: The Planner and Owner rows (rows 1 and 2) are used for Reusability
Definition. The Owner row is most effective in its ability to identify enterprise-wide
reusability opportunities.



Chapter 1: Enterprise Architecture and Enterprise Engineering 10

Zachman Framework V3.0 for Enterprise Architecture

V1.0 of the Zachman Framework for Enterprise Architecture evolved from 1987.
Over this period various people incorporated inconsistent terminology. To correct this
inconsistency, in October 2008 John Zachman released V2.0 of the framework. In
August 2011 he released V3.0, as illustrated in Figure 1.9.

This clears up a number of misconceptions and misunderstandings that have
occurred over the years with the original version of the Framework (Version 1.0). A
full-size graphic is provided online in PDF and Landscape print mode [18].

The column headings are now more consistent with the interrogatives, which have
been moved to the bottom. The top row of each column provides a broad example. For
instance the What column is about Data at the bottom and Inventory Sets (as a broad
example at the top); the How column is about Function at the bottom and Process
Transformations at the top; the Where column is about Network at the bottom and
Distribution Networks at the top; the Who column is about People at the bottom and
Responsibility Assignments at the top; the When column is about Time at the bottom
and Timing Cycles at the top; and the Why column is about Motivation at the bottom
and Motivation Intentions at the top.

The Row naming has also now changed to more meaningful terms:

Row 1 is now the Executive Perspective on the left—for Business Context
Planners and Identification across the columns; with the right axis showing this
addresses Scope Contexts and Scope Identification Lists in an enterprise. In the
book, we will refer to this row as Scope.

Row 2 is the Director Perspective on the left—for Business Concept Owners
and Definition across the columns; with the right axis showing this addresses
Business Concepts for Business Definition Models. We will refer to this row as
Business.

Row 3 is now the Architect Perspective on the left—for Business Logic
Designers and Representation across the columns, with the right axis showing
this addresses System Logic for System Representation Models. We will refer to
this row as System.

Row 4 is now the Engineer Perspective on the left—for Business Physics
Builders and Specification across the columns, with the right axis showing this
addresses Technology Physics for Technology Specification Models. We will
refer to this row as Technology.

Row 5 is the Technician Perspective on the left—for Business Component
Implementers and Configuration across the columns; with the right axis
showing this addresses Too! Components for Tool Configuration Models. We
will refer to this row as Components.

Row 6 is the Business Perspective on the left—for Users of the enterprise and
Instantiations across the columns; with the right axis showing this addresses
Operations Instances and Implementations. We will call this the Enterprise.

18

The Zachman Framework V3.0 graphic is at http://www.ies.aust.com/EA Book/ZachmanV3.pdf.
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Figure 1.9: Zachman Framework V3.0 for Enterprise Architecture (Courtesy of John A.
Zachman.)

Notice that there are horizontal lines across the columns to represent alignment and
double headed arrows down each column between the cells to signify transformation.
We discuss alignment in Chapter 4 and Chapter 8. The examples in each cell have
changed to be more illustrative, with more relevant terms than in the V1.0 Framework.
The result now is a more understandable graphic for Business and for IT users of the
Framework.

In V1.0 we referred to each cell by column number and row number, such as
Column 1, Row 2. In V3.0 we can explicitly identify each cell by the name of each
column and the purpose of each row, such as Inventory Definition in Figure 1.9 (for Col
1, Row 2) or Process Representation (for Col 2, Row 3). In the book we will use both
of these reference methods to refer to individual cells for both versions of the Zachman
Framework.

Figure 1.7 for Version 1.0 of the Zachman Framework has now been updated in
Figure 1.10 for Version 3.0 of the Zachman Framework.

Enterprise Engineering for Rapid Development

From this brief introduction to enterprise architecture, we will look at typical sys-
tems development problems. The typical approach that is used to design and build
enterprise systems with traditional systems development methods is summarized here:
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Figure 1.10: Horizontal slices and vertical slivers for V3.0 of the Zachman Framework
(from Figure 1.7)

* Systems requirements have typically been defined by IT staff, by interviewing users
to determine their operational business needs.

* The designs that are established are then based on technology, with application
design, database design, and object design reflecting that technology.

* These designs are then implemented to meet desired business performance
requirements.

This traditional approach to systems development has been technology dependent
and has resulted in problems:

* The business needs have been difficult to determine. If these needs are not
understood or expressed clearly, the designed systems may not address the real needs
of the users and management.

* The systems that are developed are typically not aligned with corporate goals that
set directions for the future. This is one of the main problems with systems
development today.

* But the strategic directions are not clear; yet they must be understood if IT is to design
flexible systems that support the strategic directions.

In fact, problems with traditional development methods are much greater than
suggested by the preceding list. The business needs have traditionally been decided by
reviewing the operational processes of the business. These processes were determined
based on strategic plans typically defined many years ago, sometimes more than a decade
ago.

Yet in the early 1990s we had no idea—not even in our wildest predictions of the
future—that we would today be able to communicate instantly with customers, suppliers,
and business partners anywhere in the world, through the Internet. The environment that
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we accept today as the norm was way beyond our most fanciful imagination in the
early 1990s.

The strategic plans defined in the 1990s did not anticipate that these organizations
would today communicate with each other in seconds. They assumed communication
would be as it had always been, by mail—or later by fax—with responses received days or
weeks later. The most rapid response these business processes assumed was at best in
hours. The business processes we still use today were never designed to respond in
seconds.

This point is vitally important and should be emphasized:

The traditional systems development approach—interviewing users based on existing business
processes and then identifying their future needs—does not work well in periods of rapid
change, such as today.

In fact, I will make this point stronger:

If we base our needs for the future on operational processes that we still use today, we are
implicitly assuming that the future will be similar to the past. This is very dangerous; few
industries and enterprises can say today that their future will be like their past. Most know that
the future will be quite different. The only certainty we have is that the processes we will need
then are quite different from the processes we use today.

This brings me to emphasize a very important principle for change:

We must design for tomorrow based not on operational processes still used today. We have to
design for tomorrow by using new activities and processes tailored for the environment of the
Internet—which represents our present and our future—so that enterprises can respond in
seconds or minutes, not in days or weeks.

Enterprise engineering provides support for business transformation: a future where
the only thing that is constant ... is change itself. Businesses must change, to compete
with other organizations in their relevant markets. This is true for commercial
organizations that compete with other organizations. It is true for government
departments that compete with other departments for government funding. And it is
also true for defense departments, which compete with hostile defense forces, and also
with friendly defense forces for limited resources.

Competition today demands systems that can change easily, to support rapid
business transformation. Many business changes may need significant change or
redevelopment of systems. Yet most of those systems were not designed for change.
Existing systems may need massive modification to support essential business
changes. Often it is faster to throw the existing systems away and start over again,
developing new systems from scratch. This can still be slow and very costly.

The advantages and benefits of technology were not clear in the early 1990s to
many senior managers. It was sometimes difficult to get funding approval for new
projects and funding for the resources that are vital for success. But the Internet and the
Y2K problem in the late 1990s demonstrated to management the dramatic impact—
both positive and negative—that technology can have on the enterprise.

We discussed earlier that we have taken a bottom-up view with traditional methods
in building systems for the enterprise. We looked at the existing systems—whether
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manual or automated—as represented by the bottom row of the Zachman framework
for enterprise architecture.

From a bottom-up view, we looked at ways in which current manual or automated
systems have been implemented. We then examined ways to improve these systems:
either by automating the manual systems, or by using technology to improve existing
automated systems.

As discussed with Figure 1.5, we have taken a design focus from the perspective of
the System for Architects (Row 3—Designer) using traditional methods, and then
moved down again to Technology for Engineers (Row 4—for Builder), then to
Components for Implementers (Row 5—for Sub-contractor), using technologies to
bring about the desired improvements. We saw that this approach is quite technical.
Traditionally, it has been difficult to include the perspectives of the Business for
Executive Leaders (Row 2—for Owner) or the Scope for Strategists (Row 1—for
Planner).

How can we address these problems and involve the Scope and Business (Planner
and Owner) in setting transformation directions for the future? We will now consider
solutions to these problems arising from the traditional approach to systems
development:

* The systems that are to be developed for the future must support the corporate goals.
This is the most common systems development problem today.

* We must therefore determine the goals for the future. But goals are expressed in
business terms, not systems terms. What should we implement?

*  We earlier discussed that IT departments must be aware of strategic directions so
they can design for the future. In the 1990s this was difficult because most IT
departments did not participate in strategic planning. However, this is changing;
many CIOs now come from the business side rather than from IT.

* Yet we have seen that IT must build systems based on strategic plans if those
systems are to be aligned with corporate goals. They must be based on activities
and processes designed for the future, not the past.

* If this is done, technology can then offer competitive advantage: It can be used to
help achieve the strategic plans and corporate goals, with new activities and
processes that respond in seconds or minutes—not in days or weeks.

Today, enterprise engineering resolves these problems with systems development.
It enables business experts and IT experts to work together in a design partnership
using modeling tools (previously called CASE tools for computer-aided software
engineering). Enterprise engineering utilizes modeling tools and methods for business
transformation by business experts and IT experts to do the following:

* Build systems for the future that can support the corporate goals.
* Identify goals for the future in business terms, so that IT can determine what to
implement in systems terms.

* Provide strategic business planning methods so that the IT department can
participate in strategic planning with management.

* Enable IT to build systems based on the strategic plans so that those systems are
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aligned with corporate goals.

* Technology can then offer competitive advantage—used to help achieve the
strategic plans and corporate goals.

We will now examine the business-driven enterprise engineering methodologies in
more detail. These methods support all phases of the systems development life cycle
(SDLC). Figure 1.11 illustrates that phases above the line are technology-inde-
pendent methods and focus on the business. They apply to rows 1—3 (Scope,
Business and System (or Planner, Owner, and Designer) of the Zachman framework.
These methods are strategic business planning, data modeling, and function modeling:

* The strategic directions set by management provide input to strategy analysis,
discussed in Chapter 3 for column 6 of the Zachman framework.

These plans indicate the information requirements of management that are input to
data modeling in column 1 (What). Strategic, tactical, and operational data modeling
are covered in Chapter 6, Chapter 7, and Chapter 9.

Plans and data models define information usage as input to function modeling, for
activity modeling, scenario modeling, and process modeling in column 2 (How). These
are covered in Chapter 8 and Chapter 10.

Rows 1-3

Direction A

— DATA MODELING (COLUMN 1 - WHAT)
Information

Requirement STRATEGIC TACTICAL OPERATIONAL

Rows 3-5

Technology/
S m L
Requirements

Requirement

Figure 1.11: Enterprise engineering supports all rows of the Zachman framework, with
rapid implementation of priority enterprise architecture areas.

These phases of Figure 1.11 define technology-independent business requirements
and address enterprise architecture rows 1—3 (Scope, Business and System—for the
Planner, Owner, and Designer). Phases below the bold line in the figure are
technology dependent. They address enterprise architecture rows 3—5 (System,
Technology, Components and Operations—for Designer, Builder, and Subcontractor).
These methods address component design and systems implementation:
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* Technology and systems requirements of the business provide input to systems
design. Internet technologies and object-oriented methods in this phase are used
for application design, database design, and object design of systems to be
deployed on corporate intranets and/or the Internet.

* Identified performance requirements then provide the input required by the
systems implementation phase.

The first enterprise-engineering phase is strategic business planning. This
identifies the planning and requirements needs of the enterprise for the future. Strategic
plans are represented by column 6 (Why) in the Zachman framework. Strategic
business planning uses the method of strategy analysis to determine the strategic plans
for the future, as discussed in Chapter 3. Strategy analysis is used to accomplish the
following:

* Identify goals from existing strategic plans, so that a clear understanding can be
reached of the business needs of the enterprise.

* Help develop business goals (where they do not yet existy—or refine any goals that
already exist—to ensure that business results are clearly stated.

* Help develop project goals from business goals—or refine any project goals that
already exist—to ensure that the business results and the project results can be
clearly expressed and define what the project must achieve.

* Consider alternative technologies for implementation as discussed in Part III.

* Provide knowledge of strategic business planning methods and terminology to help
IT experts and business experts provide technology input to the business plans.

* Guide an organization’s technology agenda. Strategy analysis identifies
priorities for early delivery. In conjunction with the other enterprise engineering
methods, it supports a powerful rapid-delivery capability for large organizations.

After strategy analysis, strategic modeling methods use business plans to develop
a strategic model. This is used to develop an enterprise architecture portfolio plan
(EAPP) for project planning. We will learn in Chapter 7 how to develop project plans
from data models. We will derive required project plans for enterprise architecture
implementation. We then use technology for early delivery of priority systems into
production.

Looking at the data modeling phase in more detail in Figure 1.11, Strategic busi-
ness planning identifies the information requirements of management and provides
input to this phase:

* Strategic business plans provide input to strategic modeling, to develop a strategic
data model, called a strategic model. This is discussed in Chapter 7.

* Analysis of the strategic model produces an EAPP as mentioned earlier.

* The strategic model, the EAPP, and tactical business plans all provide input to
tactical data modeling, to develop tactical data models.

* The EAPP, tactical models, and operational business plans also provide input to
operational data modeling, to develop operational data models.

* Data modeling and business normalization methods—discussed in Chapters 6 and
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9—are used to develop strategic data models, tactical data models and operational
data models.

Data modeling is used to develop a strategic model from strategic plans for the
rapid development of high-level business data models. These data models are used to
develop project plans to deliver high-priority and high ROI systems early.

Data modeling also helps to identify various alternatives, leading to business
benefits. This provides business justification for technology alternatives, funding
approval for the technology, and resources for implementation.

The EAPP report is a deliverable from strategic modeling and strategic model
analysis. We will see in Chapter 7 that this establishes clear project plans for priority
projects. It leads to detailed development of approved projects. Tactical and operational
data models then define databases in detail, ready for implementation.

Function modeling addresses column 2 (How) of the Zachman framework. It is
based on the information usage of management, as determined by the strategic plans
defined by strategy analysis (in column 6—Why). Information requirements of
management (from data models in column 1—What) also provide input to function
modeling, which includes the following:

* Activity modeling: This indicates what has to be done to provide the required
information to management. Activity models address column 2 (How) in rows
1 and 2 (Scope and Business—for Planner and Owner) as discussed in Chapter 8.

* Process modeling: This indicates how processes are to be carried out, based on
required activities. This addresses column 2 (How) in rows 2 and 3
(Buisness and System—for Owner and Designer) and is described in Chapter 10.

* Scenario modeling: This indicates who is involved in activities and processes. It
identifies people from the organization structure (in column 4—Who, row 1
Scope—for Planners) based on strategic alignment matrices in Chapter 8.

Function modeling is used to model business activities as activity models (also
using activity-based costing) and as process models that define business processes. It
aligns activities and processes to strategic plans to support corporate goals, project
goals, and system goals. It is used for development of approved projects, to define
business objects for object-oriented development. Function modeling ensures that
systems can change rapidly.

We earlier discussed the component design phase. We saw the typical approach that
has been used to design and build enterprise systems previously with traditional
systems development methods. However, by using the prior technology-independent
phases of enterprise engineering, the business needs for the future are now clearly
defined from strategic plans and business plans as a result of these methods:

*  Strategy analysis to define strategic business plans for the future.
* Data modeling to develop strategic, tactical, and operational data models.

* Function modeling, using activity modeling, activity-based costing, process
modeling, and scenario modeling.
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The business priorities are now clearly defined from business needs and project
plans in Part I and in Part II. Data models are now fully developed at strategic, tactical,
and operational levels to address future needs. Activity models and process models are
now fully developed, with business processes defined as business objects for future
needs and environments. Technology is then used for rapid development as discussed
in Part III. This use of enterprise engineering is summarized in Box 1.1.

Box 1.1: Enterprise Engineering for Enterprise Architecture

The use of enterprise engineering methods for enterprise architecture results in
rapid definition of a strategic model for an enterprise—typically over 2 days—in a
facilitated modeling session with business experts from relevant project areas of the
enterprise. In Chapter 7 we discuss several strategic models developed in 2-day
facilitated modeling sessions for a number of organizations.

From a strategic model defined in a 2-day facilitated modeling session, an enterprise
architecture portfolio plan report is developed. The EAPP report identifies priority
enterprise architecture areas for rapid delivery and implementation. For small and
medium enterprises, the EAPP report is typically developed and documented in a total
elapsed duration of 4 weeks, including the 2-day facilitated modeling session to
develop the strategic model. For large enterprises, the development and documentation
of the EAPP report typically takes 8—12 weeks because of the greater enterprise
complexity.

The EAPP report is developed using entity dependency analysis methods covered in
Chapter 7. These project plans are the basis for later development of tactical and
operational data models (in column 1: “What”) and activity models and process models
(in column 2: “How”) of the Zachman framework. This leads to rapid implementation of
priority systems for the priority project areas.

With this analysis and the technologies covered in Part III, priority business activities
and processes (as priority project areas) can typically be delivered into production as
systems in 3-month increments for small and medium enterprises. For large enterprises,
these priority areas are delivered into production as systems in 6-month increments due

to greater enterprise inertia.

Enterprise Architecture for Enterprise Integration

At the start of this chapter we discussed that enterprise integration depends on busi-
ness integration and also technology integration. Business integration is achieved
through the use of enterprise architecture and related enterprise engineering methods.
Technology integration is achieved with the use of XML, EAI, enterprise portals, Web
services, and SOA, as discussed in Part III. We will now discuss some of the implications of
business integration.
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The Importance of Metadata

Enterprise integration is critically dependent on a clear definition of the metadata
used in an enterprise. When asked to define the meaning of metadata, most IT experts
respond with a definition of “data about data” or “information about information.”
These definitions are meaningless to non-technical business managers. They do not even
begin to explain the meaning of metadata, let alone its vital importance for enterprise
integration, business integration, and technology integration. Yet a clear definition of
the metadata of an enterprise—referred to as enterprise metadata—is vital for success in
each of these integration endeavors. A better definition of metadata is provided by the
non-technical analogy provided in Box 1.2.

Box 1.2: A Non-Technical Introduction to Metadata

Consider how we communicate by phone. Because all countries are
interconnected by the global phone network, we can dial any number at random
and a phone will likely ring somewhere in the world. However, if the person who
answers it speaks a different language, communication may not be possible. But by
using an interpreter or a translation dictionary, we are able to communicate
regardless of the spoken language.

Now consider that different “language” or terminology may be used in various
parts of a business. We call this jargon. For example, finance people and
engineering people may not understand each other because they use different
terms to refer to their areas of knowledge.

Consider also that different terms can mean the same thing in various parts of the
business, such as “customer,” “client,” and “debtor.” These words are synonyms.
The sales department and order entry department, the credit control department,
and also the finance department, respectively, use them. Each synonym refers to a
buyer of products or services from an enterprise. To communicate most effectively,
a common term must be agreed on and its exact meaning defined and documented
so that all parties know what that term means. A more appropriate definition of

metadata follows:

Metadata documents an organization’s terminology and meaning. It documents the
enterprise language typically as an enterprise glossary of terminology.

This glossary is the equivalent of the translation dictionary we discussed earlier.

As we discussed in relation to Adam Smith in the preface, enterprises have his-
torically evolved with different terminology in various parts of the organization. The
need for a common language for communication in an enterprise was not recognized.
Consider the problems that arose as computers were introduced to automate processes
and data. We discussed that this introduced problems of data redundancy, data
maintenance redundancy, and process redundancy. To achieve business integration and
technology integration for business transformation, common terminology must be
used.
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Data modeling is used to identify metadata and define what each term means.
These definitions are captured by data modeling tools and stored in a repository.
Agreed-on common terms, with other enterprise terminology, constitute the enterprise
glossary we discussed in Box 1.2. The enterprise glossary is the language dictionary of
a business, similar to the translation dictionaries used with different spoken languages.

We discussed that enterprise engineering uses data modeling methods. These
methods are described extensively in Part II. They define metadata. Their use is vital to
achieve business integration. Their use is also vital to implement enterprise architecture for
business transformation.

To illustrate the problems that arise from a lack of definition of enterprise
metadata, we will consider a hypothetical enterprise in Box 1.3: XYZ Corporation.
XYZ is a sales and distribution organization that purchases products and services from
its suppliers to sell to its customers. We will use this as a case study example throughout the
book.

Box 1.3: XYZ Case Study Example

Both the sales department and order entry department of XYZ accept orders from
“customers.” They keep details of customers in a database table called CUSTOMER.

The credit control department keeps similar details, but it uses different
terminology. It refers to people who buy from XYZ on credit as “clients,” not
customers. Details are kept in a CLIENT table. The accounts receivable section
in the finance department uses different terminology also. It calls the people who pay
for orders “debtors,” with details kept in a DEBTOR table. Multiple copies of each
organization’s address are stored in these tables.

If an organization that deals with XYZ as a customer, client, or debtor is also a
supplier of products, then the purchasing department uses different terminology yet
again. Such organizations are “suppliers,” with details kept in a SUPPLIER table.
Payment by XYZ of the supplier’s account balance is managed by accounts payable in
the finance department, who call these suppliers “creditors,” with details kept in a
CREDITOR table.

If an organization—known to XYZ variously as a customer, client, debtor, supplier
and creditor—Ilater changes its address, all of these address copies must be updated and
synchronized so that they contain the same changed address.

Redundant data present no problem if their values do not change. But if data
values are volatile and hence can change—such as an address—then every redundant
version of the address in each database table must be changed to contain the latest
correct data value.

We can see the problem that arises if different terminology is used throughout
XYZ. Each of these terms represents the same organization: a “customer”—for sales
and order entry; a “client”—for credit control; a “debtor” or “creditor”—for finance; a
“supplier”—for purchasing. These synonyms all identify a buyer of products and
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services from XYZ, or a supplier to XYZ. To communicate effectively, a common
term must be agreed on and its exact meaning defined and documented so that all
involved understand what that term means.

The preceding example considers the various roles that an organization can take
in dealing with XYZ. A common term should be used throughout XYZ Corporation.
We will discuss this further in Chapters 6, 7 and 9 when we discuss data modeling
methods to identify metadata.

Summary

The summary of principles introduced in Chapter 1 is as follows.

* We discussed the need to transform from today’s inflexible business environ-
ment to an enterprise that can change direction rapidly. Methods and technol-
ogies are needed for rapid business change—with systems that change in
lock step.

* Business change depends on enterprise integration. This includes business inte-
gration using enterprise architecture methods to define integrated data and
reusable business activities and processes. Enterprise architecture methods
are covered in Part II of this book.

* Enterprise integration also includes technology integration, that is, the
process of using technologies to deliver integrated data and reusable
processes rapidly into production as shared databases and common systems.
Enterprise architecture technologies are covered in Part III of this book.

* The problem is that today we have twenty-first-century enterprises that use
twenty-first-century technologies ... yet most enterprises today still use eighteenth-
century disintegrated business processes!

* The business processes—originally designed based on principles set by Adam
Smith in 1776 as discussed in the preface—have not evolved to take advantage of
the technologies we have today. We need integrated twenty-first-century
enterprises together with transformed twenty-first-century processes!

* We discussed the problem of redundant data versions in most enterprises.
When data values change, all redundant versions must be updated to
synchronize with that change. With redundant data, we moved to data
maintenance chaos!

* We saw that data modeling methods define metadata. Their use is vital for
business integration. Their use is also vital to implement enterprise architec-
ture.

* We discussed the concepts of the Zachman framework for enterprise
architecture. We covered the original V1.0 of the framework, which evolved
from 1987. We then discussed V3.0 of the framework, released in 2011—
with its more consistent terminology.

* We discussed that the real architects of an enterprise are the senior business
managers who set strategic directions for the future, based on business plans
and strategies, and processes designed for that future and its technologies.

* We discussed enterprise reusability. We saw that the Scope and Business
(Planner and Owner) rows of the Zachman framework are critical for
reusability. These two rows enable reusability opportunities to be identified
within an enterprise.
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* We discussed the concepts of enterprise engineering, which is used to
identify reusability opportunities based on business plans for rapid delivery
of priority processes into production as systems.

Summarizing enterprise engineering as used with the Zachman framework, the
preferred way to implement for the needs of the future follows. This approach is used
throughout the book:

* We must design for tomorrow based on business plans for the future. We
should use activities and processes tailored for the environment of the
Internet—which represents our present and our future—so that enterprises
can respond rapidly.

* Enterprise architecture should therefore first address Scope and Business
(rows 1 and 2, from the perspectives of the Planner and the Owner).

1. Column 6 (Why) defines the business plans for the future. These plans are
an important starting point.

2. Column 4 (Who) is used to identify the business managers and business
experts responsible for implementing the business plans.

3. The business experts are used to identify the data needed for the future in
column 1 (What).

4. Business experts also identify activities and processes in column 2 (How).

5. Architects (Row 3—for the Designer) can determine clear directions for
Systems, Engineers (Row 4—for the Builder) determine Technologies, and
Implementers (Row S5—for the Subcontractor) determine Components for
implementation.

* The result is the development of flexible systems based on the needs of the
future, to be implemented rapidly using Internet technologies and tools.

Part I, comprising Chapters 2—4, now introduces managers further to the use of
enterprise architecture for the Business.
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Part I: Enterprise Architecture for
Managers

Part I is directed to business managers and business experts, as well as IT staffs who will
work with them on joint business-driven enterprise architecture projects. It covers strategic
planning and governance methods. It shows how these methods are used with a balanced
scorecard for strategy-focused organizations. The chapters in Part I form a catalyst for Part II,
which uses enterprise architecture methods so that strategies for governance and for balanced
scorecard measures can be implemented effectively throughout the enterprise.

Chapter 2: Balanced Scorecard and Strategy Maps. The balanced scorecard approach has
been used successfully as a catalyst for business transformation. The directions established by
balanced scorecards and strategy maps provide a catalyst for Part II, which uses enterprise
architecture methods to ensure that systems and databases are developed to support balanced
scorecard measures.

Chapter 3: Using Strategy Analysis to Define the Future. This chapter introduces the
rapid-delivery, business-driven methodology of strategy analysis for business planning and
balanced scorecards. Senior managers and their business staffs use strategy analysis to define
business transformation directions for the enterprise. Strategy analysis is introduced with
examples, together with case study exercise problems and sample solutions.

Chapter 4: Governance Analysis Using Enterprise Architecture. Many countries have enacted
legislation for corporate governance, such as the Sarbanes-Oxley Act of 2002 in the United
States. This requires internal control reporting for senior management to ensure that financial
reporting and other governance controls are in place. Enterprise architecture enables governance
analysis frameworks to be dynamically defined in each enterprise for internal control reporting.
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Chapter 2: Balanced Scorecard and
Strategy Maps

Part I covers methods for enterprise architecture that provide information needed
by senior and middle managers in the enterprise. Chapter 1 covered the basic concepts of
enterprise architecture and enterprise engineering.

In this chapter we discuss balanced scorecard and strategy maps. We will see how
these tools assist management by representing business plans visually. We will see the need
for strategy analysis methods, which we cover in detail in Chapter 3. In Chapter 4 we will
see how enterprise architecture can be used for governance analysis.

Each chapter’s focus is shown in relation to the Zachman framework, which
was introduced in Chapter 1. This is illustrated in Figure 2.1, with the specific cell of the
framework highlighted. We will discuss methods for column 6 (Why), in particular, for
rows 1 and 2 to address the Scope and Business (Planners and Owners) of the enterprise.

Introduction to Balanced Scorecard and Strategy Maps

Strategic business planning has been the emphasis of good management since the
1960s through the early books by Chandler [19], Ansoff [20], Andrews [21], Drucker
[22], Porter [23, 24] and many others [25, 26]. However most strategic planning methods
have a problem in translating the plans into action, as most memorably summarized by
Ackoff [27]:

“Most corporate planning is like a ritual rain dance: it has no effect on the weather that
follows, but makes those who engage in it feel that they are in control. Most discussions of
the role of models in planning are directed at improving the dancing, not the weather.”

? Chandler, A. D., Strategy and Structure: Chapters in the History of the American Industrial Enterprise, Cambridge, MA: The

MIT Press, 1962.

2 Ansoff, H. 1., Corporate Strategy, New York: McGraw-Hill, 1965.

2 Andrews K. R The Concept of Corporate Strategy, Homewood, IL: Irwin, 1971.
Drucker P. Management Tasks, Responsibilities, Practices, New York: Harper & Row, 1974.
? Porter, M Competltlve Strategy Techniques for Analyzmg Industries and Competitors, New York: The Free
Press, 1980.
Porter, M., Competitive Advantage: Creating and Sustaining Superior Performance, New York: The Free Press,
1985.

» Galbraith, J. R., and D. R. Nathanson, Strategy Implementation: The Role of Structure and Process, St. Paul, MN:
West Publishing, 1978.

% Rowe, A. J., et al., Strategic Management and Business Policy: A Methodological Approach, 3rd ed.,
Readmg, MA: Addlson Wesley, 1990.

27 Ackoff, R. L., “On the Use of Models in Corporate Planning,” Strategic Management Journal, Vol. 2, 1981, pp. 353—
359.
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Figure 2.1: Strategy analysis addresses Zachman framework, column 6, Scope and
Business (Rows 1 and 2)

The 1996 book The Balanced Scorecard: Translating Strategy into Action, by
Robert S. Kaplan and David P. Norton [28], had a large impact on the discipline of
strategic planning. This book was followed in 2001 by The Strategy-Focused Organization:
How Balanced Scorecard Companies Thrive in the New Business Environment [29], which
reported on the success of the early application of the balanced scorecard in many
enterprises. Kaplan and Norton’s 2004 book, Strategy Maps: Converting Intangible
Assets into Tangible Outcomes [30], built on the experience of other successes in the
implementation of balanced scorecard and strategy maps.

In this chapter, we will draw on principles introduced in these three books. In so
doing, we will see the advantages offered by balanced scorecard and by strategy
maps. We will also see where additional methods can provide further support. To
provide this support, we will cover the methods of strategy analysis in Chapter 3
and governance analysis in Chapter 4.

% Kaplan, R. S., and D. P. Norton, The Balanced Scorecard: Translating Strategy into Action, Boston, MA:
Harvard Business School Press, 1996.

% Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive
in the New Business Environment, Boston, MA: Harvard Business School Press, 2001.

30 Kaplan, R. S., and D. P. Norton, Strategy Maps: Converting Intangible Assets into Tangible Outcomes, Boston, MA:
Harvard Business School Press, 2004.
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Basic Concepts of Balanced Scorecard

The 1996 book by Kaplan and Norton introduced the basic principles of balanced
scorecard [31]. Their next book in 2001 reinforced five principles of successful strategy-
focused organizations [32] and is discussed next.

Translate the Strategy to Operational Terms

Balanced scorecard concepts were introduced in 1992. A balanced scorecard clearly
shows the important aspects of each strategy in a consistent way. An example is discussed
later in relation to Mobil Corporation, as illustrated in Figure 2.2.

In designing a scorecard, the first question is: What is the strategy? From this, it is
illustrated in a strategy map; this clearly shows the dependent aspects in a strategy. Examples
of Mobil’s strategy map are shown as Figures 2.3 and 2.4. The development of this
strategy map is discussed later in the chapter.

As described by Kaplan and Norton: “the measurement linkages of cause-
and-effect relationships in strategy maps show how intangible assets are transformed into
tangible (financial) outcomes.”

They state: “Intangible assets usually have little standalone value; their value
arises from being embedded in coherent, linked strategies.” They emphasize [15] that:

“The scorecard’s use of quantitative, but non-financial, measures—such as cycle time,
market share, innovation, satisfaction, and competencies—allows the value-creating
process to be described and measured, rather than inferred.... The Strategy Map and its
corresponding Balanced Scorecard measurement program provide a tool to describe how
shareholder value is created from intangible assets. Strategy maps and Balanced
Scorecards constitute the measurement technology for managing in a knowledge-based
economy.

Align the Organization to the Strategy

From the definition of balanced scorecards and strategy maps, Kaplan and Norton
make the logical point that the organization should then be aligned to the strategy [30]:

“Organizations are traditionally designed around functional specialties such as
finance, manufacturing, marketing, sales, engineering and purchasing. Each function
has its own body of knowledge, language, and culture. Functional silos arise and
become a major barrier to strategy implementation, as most organizations have great
difficulty communicating and coordinating across these specialty functions.”

3 Kaplan, R. S., and D. P. Norton, The Balanced Scorecard: Translating Strategy into Action, Boston, MA:
Harvard Business School Press, 1996.

32 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.
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Figure 2.2: Mobil's Balanced Scorecard (From: [33], Figure 2-5, p. 42. © 2001 Harvard
Business School Press. Reprinted with permission.)

“Strategy-focused organizations, however, break this barrier. Executives replace for-
mal reporting structures with strategic themes and priorities that enable a consistent
message and consistent set of priorities to be used across diverse and dispersed orga-

nizational units

Make Strategy Everyone’s Everyday Job

... Business units and shared service units become linked to the
strategy through the common themes and objectives that permeate their scorecards.’

>

The implementation of new strategies requires the cooperative efforts of all manag-
ers and their staffs in an organization. Kaplan and Norton ask the important
question [34]: “How do you move strategy from the boardroom to the backroom and
thus to the front lines of daily operations and customer service?”

Balanced scorecards and strategy maps clearly communicate the new strategy to the
organization. But should this be done? The authors say: “... some managers are skeptical
about communicating strategy to the entire organization, fearing that valuable
information could be leaked to competitors.” In discounting this fear, they quote Brian
Baker from Mobil, talking about the Mobil strategy (discussed later) and communicating
it to all employees [31]: “Knowing your strategy will do them little good unless they can
execute it. On the other hand, we have no chance of executing our strategy unless our
people know it. It’s a chance we’ll have to take.”

3 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.

3 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.
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Figure 2.3: Mobil’s strategy map, part 1, reading from the top down. (After: [31], Figure 2-6, p.
42))

Kaplan and Norton discuss organizations that were successful in implementing balanced
scorecards and strategy maps. They found many of these organizations had cascaded high-
level corporate and business unit scorecards to lower levels of the organization, through the
definition of personal scorecards and personal objectives. They said that: “... instead of
cascading objectives through the chain of command, as is normally done, the complete
strategy was communicated in a top-down fashion.”

But what is not clear from their books is how to implement the new strategy and how to
determine the areas of implementation responsibility for each manager and staff member.
They refer to the need for strategy analysis to achieve this implementation, but provide
little guidance in how this is achieved.

Chapter 3 describes a very effective method for strategy analysis that is used to address
this need. It enables the new strategy to be implemented at all management levels
throughout an organization. The strategy is reflected in personal scorecards and
personal objectives for each manager.

Strategy analysis takes the broad strategic directions and the dependent measures as
documented in balanced scorecards and strategy maps and translates these into supporting
goals, objectives, strategies, and tactics at all levels of the organization. In Chapter 3 it
achieves full management accountability for implementation, building these statements
into each manager’s and staff member’s job description.
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Figure 2.4: Mobil’s strategy map, part 2, reading from the top down. (After: [35], Figure 2-6, p.
43)

Make Strategy a Continual Process

Quite independent of a balanced scorecard, government departments in many countries
have linked strategy to the budget process. Each department is required to show how
next year’s budget is linked to the strategic plans for the same period. This has had great
effect of improving the strategic planning process in these departments. In many countries,
however, there has not been any review of the effectiveness of implementation of the
previous year’s budget against the relevant plans, before a new budget is approved for the
next year’s plans. There is no effective accountability.

Kaplan and Norton found that many companies that had achieved success with
balanced scorecards had linked strategy to the budgeting process. A balanced scorecard
“provided the yardstick for evaluating potential investments and initiatives ... Companies
have discovered that they needed two kinds of budgets: a strategy budget and an
operational budget”.

They found that these companies introduced management meetings for
accountability to review strategy, where these meetings did not exist in the past. Some
introduced open reporting, making performance results available to everyone in the
organization. “Building on the principle that ‘strategy is everyone’s job,’ they empowered
‘everyone’ by giving each employee the knowledge needed to do his or her job.” Kaplan
and Norton noted that [36]:

3 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.

36 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive
in the New Business Environment, Boston, MA: Harvard Business School Press, 2001.
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“Finally a process for learning and adapting the strategy evolved ... The scorecard
design process helped to make the cause-and-effect linkages in the strategic hypotheses
explicit. As the scorecard was put into action and feedback systems began reporting
progress, the organizations could test the strategies’ hypotheses ... Instead of being an
annual event, strategy became a continual process.”

Mobilize Change Through Executive Leadership

From the organizations that were successful in implementing balanced scorecard
and strategy maps, the authors found that “the single most important condition for
success is the ownership and active involvement of the executive team ... A successful
Balanced Scorecard program starts with the recognition that it is not a ‘metrics’ project;
it’s a change project.” They found that:

“Initially the focus is on mobilization and creating momentum, to get the process
launched. Once the organization is mobilized, the focus shifts to governance, with emphasis
on fluid, team-based approaches to deal with the unstructured nature of the transition to
a new performance model. Finally, and gradually over time, a new management system
evolves—a strategic management system that institutionalizes the new cultural values
and new structures into a new system for managing. The various phases can evolve over
two to three years ... Once the change process is launched, executives establish a
governance process to guide the transition ... The creation of strategy teams, town hall
meetings, and open communications are all components of this transitional
governance.”

We will see a governance analysis method in Chapter 4 that assists with the balanced
scorecard shift from mobilization to governance.

In addition to linking balanced scorecard to the formal planning and budgeting
process, many of the successful organizations linked executive compensation to the

scorecard:

“By linking traditional processes such as compensation and resource allocation to a
Balanced Scorecard that described the strategy, they created a strategic management
system. The scorecard described the strategy while the management system wired every
part of the organization to the strategy scorecard.”

The experience and the impressive results that were achieved by many successful
organizations are described in The Strategy-Focused Organization [37].

Basic Concepts of Strategy Maps

The balanced scorecard was first introduced “to overcome the limitations of manag-
ing only with financial measures. Financial measures reported on outcomes and lagging
indicators, but did not communicate the drivers of future performance.” We will now
look at the structure and content of strategy maps and see how they make strategies for
value creation more explicit from four different perspectives:

7 In The Strategy-Focused Organization [11], read the experience and results achieved by Mobil North America Marketing and
Refining, CIGNA Property & Casualty Insurance, Brown & Root Energy Services’ Rockwater Division, and Chemical (Chase) Retail

Bank.
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1. Financial: The strategy for growth, profitability and risk viewed from the
perspective of the shareholder.

2. Customer: The strategy for creating value and differentiation from the
perspective of the customer.

3. Internal Business Processes: The strategic priorities for various business
processes, which create customer and shareholder satisfaction.

4. Learning and Growth: The priorities to create a climate that supports
organizational change, innovation and growth.

As discussed in Kaplan and Norton’s 2004 book, Strategy Maps [38], the balanced
scorecard provides a framework for describing strategies that create value. This
framework is discussed next and is shown on the left of Figure 2.5 for private-sector
organizations, which measure success in terms of financial value as a return to
shareholders. The figure shows similar components for public sector and nonprofit
organizations on the right.

Financial performance provides the definition of a private-sector organization’s success
in the value that is returned to the shareholders, expressed on the left of Figure 2.5, by
answering the question: If we succeed, how will we look to our shareholders? The
strategy for these organizations is to create sustainable growth in shareholder value.

Value is achieved from targeted customers by measuring lagging indicators of customer
success, such as satisfaction, retention, and growth. This answers the question: To achieve
our vision, how must we look to our customers?

Internal processes create and deliver value to customers by answering the question: To
satisfy our customers, which processes must we excel at? The performance of these
processes is a leading indicator of subsequent improvements in customer and financial
outcomes.

Learning and growth objectives describe how people, technology, and the organization
all combine to support the strategy. They answer the question: To achieve our vision,
how must our organization learn and improve?

On the right, Figure 2.5 shows that public sector and nonprofit organizations measure
success not in financial terms, but in terms of the value that is returned to taxpayers or
donors from a fiduciary perspective or in terms of the value to customers from a customer
perspective.

The ultimate definition of success for public and nonprofit organizations is per-
formance in achieving their mission. They typically cover a wide focus in their mission and
so must define their social impact differently from a result that reflects financial value as is
true of private-sector organizations. An example of a public-sector mission for a
government social security department is: “7o achieve social security policies that meet the
needs of the community and deliver entitlements and services with fairness, courtesy and

efficiency.”

3 Kaplan, R. S., and D. P. Norton, Strategy Maps: Converting Intangible Assets into Tangible Outcomes, Boston, MA: Harvard
Business School Press, 2004.
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Figure 2.5: Strategy maps show the dependent components of a strategic plan. This
shows a private-sector organization example on the left and a public sector or nonprofit
organization example on the right. (From: [39], Figure 1-2, p. 8. © 2004 Harvard Business
School Press. Reprinted with permission.)

The mission for public-sector and nonprofit organizations shown on the right of
Figure 2.5 focuses on meeting the needs of the customers who benefit from the services
that they deliver, by answering the question: To achieve our vision, how must we look to
our customers?

The fiduciary perspective answers the additional question of: If we succeed, how will
we look to our taxpayers (or donors)? It reflects the objectives of taxpayers or donors who
provide the funding for the organization’s continued operation.

The internal perspective addresses these two constituencies by answering the modified
question: To satisfy our customers and financial donors, which business processes must
we excel at? This must be done while the learning and growth perspective is the same as
for private-sector organizations on the left of Figure 2.5.

An example of a strategy map that shows how an organization can create value is
shown in Figure 2.6 for a private-sector organization.

The financial perspective in Figure 2.6 illustrates four strategies that all work together to
create long-term shareholder value. We can see there are two productivity strategies:
“improve cost structure” and “increase asset utilization.” There are also two growth
strategies: “expand revenue opportunities” and “enhance customer value.”

% Kaplan, R. S., and D. P. Norton, Strategy Maps: Converting Intangible Assets into Tangible Outcomes, Boston, MA: Harvard
Business School Press, 2004.
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Figure 2.6: Strategy maps show value creation (From: [40], Figure 1-3, p. 11. © 2004
Harvard Business School Press. Reprinted with permission.)

These financial perspective strategies are addressed from the customer perspective in
terms of the customer value proposition by product/service attributes of price, quality,
availability, selection, and functionality. There are also relationship factors of service
and partnership as well as image factors of brand.

We can also see from Figure 2.6 that internal processes support customer perspective
attributes and factors through operations management processes of supply, production,
distribution, and risk management; customer management processes of selection,
acquisition, retention, and growth; innovation processes of opportunity identification,
R&D portfolio, design and development, and launch; and finally regulatory and social
processes of supply, production, distribution, and risk management.

The learning and growth perspective at the bottom of the figure shows human capital,
information capital of databases and information systems, and the organization capital of
culture, leadership, alignment, and teamwork. We can clearly read the strategy map in
Figure 2.6 from the top down, or from the bottom up, and see all of the dependencies
that contribute to the success of the strategy. For a real-life example, refer to Mobil’s
strategy map, illustrated earlier in Figures 2.3 and 2.4.

Examples of Balanced Scorecard and Strategy Maps

Chapter 2 of The Strategy-Focused Organization by Kaplan and Norton documents
the effectiveness of a balanced scorecard and strategy maps. Chapter 2 discusses the
results that Mobil North America Marketing and Refining (Mobil) achieved in the
mid-1990s. In the early 1990s, the company was inwardly focused, bureaucratic, and

4 Kaplan, R. S., and D. P. Norton, Strategy Maps: Converting Intangible Assets into Tangible Outcomes, Boston, MA: Harvard
Business School Press, 2004.
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inefficient. By 1995 it had been transformed by its use of a balanced scorecard, with a
turnaround in operating cash flow of $1 billion per year. In a few short years it had
become the industry profit leader. We will now discuss how Mobil achieved this.

Mobil North America Marketing and Refining

Like other companies in its industry, Mobil had attempted to compete through a
product leadership strategy that stressed brand image and product characteristics. But
with its competitors using a similar strategy, it was hard to differentiate any
Mobil competitive advantages. Most competition was based on price and location.

Mobil therefore defined a new strategy that would appeal to customers who
purchased more gasoline than average, purchased more premium than regular-blend
products, were willing to pay higher prices for a better buying experience, and would
purchase products other than gasoline at a retail gas station. Let’s examine these strategies
in more detail.

Differentiation of the Financial Perspective at Mobil

The new strategy addressed two areas of differentiation:
1. Reduce costs and improve productivity across its value chain, and

2. Generate higher volume on premium-priced products and services. If successful,
Mobil reasoned that its profit margins would improve through these strategies.

Mobil’s high-level financial objective was to increase its return on capital
employed (ROCE) from its current level of 7% (which was below the cost of capital) to
12%, and to achieve this within 3 years. This is illustrated in Figure 2.7 from the financial
perspective.

This financial objective was supported by a revenue growth strategy based on ROCE
and on net margin when compared to its competitors in the industry. It defined two
strategies to achieve this. The “new sources of non-gasoline revenue” strategy added new
revenue from other sales of automobile services and products such as car washes,
lubricants, oil changes, minor repairs, and some replacement parts. Non-gasoline
revenues and margins measured this objective. The second strategy was “increase
customer profitability through premium brands.” In addition to volume growth, Mobil
wanted a higher proportion of sales in premium product grades that had a higher margin
than regular grades. It set two measures for this growth strategy: volume growth versus
industry growth rate, and percentage of volume in premium grades.

It also established a productivity strategy for cost reduction and asset productivity. It
focused on a strategy of Cost reduction to “become industry cost leader,” by measuring
operating cash expenses versus the industry—using cents per gallon to normalize for
volume. Its asset productivity strategy to “maximize use of existing assets” focused on
being able to handle greater volumes from its growth strategy without expanding its asset
base. It used cash flow, net of capital spending, as the measure of the benefits from
generating more cash (or throughput) from existing assets plus any benefits from
inventory reductions.
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Figure 2.7: Mobil’'s strategy map—the differentiated financial perspective. (From: [41],
Figure 2-1, p. 31. © 2001 Harvard Business School Press. Reprinted with permission.)

Pursuing conflicting strategies of productivity and growth can often lead to
strategic error if not managed well. The strategy map in Figure 2.7 allowed Mobil to
balance conflicts and reduce the risk of applying these two conflicting strategies.

The New Customer Perspective at Mobil

With its revenue growth and productivity focus and the now-well-defined contrib-
uting strategies and their measures, Mobil needed to know how to generate the
desired growth in volume, both in margins and in non-gasoline revenues. The marketing
department had identified five distinct consumer segments in the gasoline-buying
public:

* Road Warriors were defined as higher income middle-aged men. They drive 25,000
to 50,000 miles per year, buy premium gasoline by credit card, purchase
sandwiches and drinks from a convenience store, and sometimes wash their cars at
the car wash. This group represents 16% of the market.

* True Blues are also 16% of the market. These are men and women with moderate
or high incomes who are loyal to a brand and sometimes to a specific gas station.
They typically buy premium gasoline and pay in cash.

* Generation F3 represents 27% of the market. These are generally upwardly
mobile men and women—half under 25 years old—who drive a lot and snack
heavily from the convenience store.

* Homebodies are 21% of the market. These are usually housewives who shuttle
their children during the day and use whatever gas station is based in town or
along their route of travel.

* Price Shoppers represent 20% of the market. They are not loyal to any brand or
gas station and rarely buy premium gasoline. They are often on tight budgets.

Mobil rationalized that it was too expensive to try to appeal to each of these segments,
so it decided on a strategic choice to focus on the first three segments. Road Warriors,
True Blues, and Generation F3 represented around 60% of the total market. It decided not
to appeal to the other segments, the Homebodies and Price Shoppers who make up the

41 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New

Business Environment, Boston, MA: Harvard Business School Press, 2001.



Chapter 3: Using Strategy Analysis to Define the Future 36

remaining 40% of the market. Mobil reasoned that they would be less attracted by its
premium-grade growth strategy.

Mobil then decided that it needed to determine how to attract, retain, and deepen its
relationship with customers in the three, targeted segments. Its research identified the
attributes that represented a great buying experience for these customers:

* Immediate access to a gasoline pump—to avoid waiting for service;

¢ Self-payment mechanisms at the pump—to avoid waiting to pay;

¢ Covered areas at the pumps—to protect customers from rain and snow;

* 100% availability of product, especially premium grades—to avoid
stock-outs;

¢ Clean restrooms in the gas station;

¢ Satisfactory exterior station appearance;

e Safe, well-lit stations;

¢ Convenience store, stocked with fresh, high-quality merchandise;

¢ Speedy purchase;

* Ample parking spaces near the convenience store;

¢ Friendly employees;

¢ Auvailability of minor car services.

To ensure that these qualities were available at each of its gas stations, it used “mystery
shoppers” from an independent third party to visit each gas station unannounced. The job
of the mystery shopper was to evaluate every station each month against 23 criteria,
which included all of the criteria just listed.

The monthly mystery shopper rating was the measure that Mobil used to determine
how well each station performed for its targeted customers. It reasoned that increases in
the mystery shopper score would translate into increases in its market share of the three,
targeted segments.

However, Mobil did not sell directly to these customers, but only through the gas
station owners who were often independent. These dealers were franchised to Mobil;
they purchased gas and lubricant products from Mobil to sell to consumers in Mobil-
branded gas stations. Previously they did not consider their retailers or distributors as
strategic partners; in fact, many of these dealer relationships were quite adversarial.

“Delight the Consumer” “Win-Win Dealer Relations”
Basic Differentiators
¢ Clean . Help
. %ﬂ:‘iiw Speedy 'I:-INSIB?J{ Recognize Cnm:: gler Develop
Product | Purchase Employees Loyalty Products Business
Customer | Jiut Skills
Perspective + Mystery Shopper Rating + Dealer Profit Growth
« Share of Segment + Dealer Satisfaction

Figure 2.8: Mobil's strategy map—the customer perspective. (From: [11], Figure 2-3, p. 36. ©
2001 Harvard Business School Press. Reprinted with permission.)
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To succeed with its strategy, Mobil realized that it had to stop treating these
dealers as rivals. They adopted a new objective to increase the dealers’ profitability from
the targeted customer segments. Its target objective was to have its dealers become the
most profitable franchise operators in the country so that Mobil could attract and retain
the best people.

The dealers benefited from higher revenues from the targeted market segments in
three ways:

1. The increased sales of premium grades increased the total revenue that was
produced by each dealer;

2. By increasing market share in the three targeted segments, higher quantities of
gasoline would be sold with a higher percentage for premium grades; and

3. The dealers would also have an additional revenue stream from the sale of
non-gasoline products and services—such as convenience store and car
services—some revenue of which would also flow back to Mobil.

Mobil set an objective to create a win—win relationship with dealers and measured this
objective by the gross profits that could be split between the dealers and Mobil. The result
of the customer perspective of this strategy is illustrated in Figure 2.8.

The Internal Process Perspective at Mobil

To directly link to the customer objectives discussed in the preceding section, Mobil
now needed to develop objectives and measures in its business processes. It identified two
important internal processes:

1. Develop new products and services.

2. Generate dealer profits from non-gasoline revenues.

The first objective addressed the development of new offerings at the gas station. The
second objective supported the new win—win relationship with dealers and Mobil’s own
financial objectives. If dealers could increase revenues and profits from products other than
gasoline, then dealers would rely less on profits from gas sales to meet their profit targets.

In addition to processes aimed at improvements in customer objectives, Mobil also
included other objectives and measures in the internal business processes for its gasoline
and lubricant refining and distribution operations. They defined measures for those
operations that emphasized low cost, consistent quality, improved use of assets through
reductions of plant and equipment downtime, and elimination of environmental, safety,
and health-threatening incidents. Most of these related to the cost reduction and
productivity themes of the financial perspective. Because Mobil was producing a
commodity product, it did not expect to create a competitive advantage from these
processes; merely to improve the efficiency and effectiveness of these refinery and
distribution operations. Provided these processes operated well, the competitive
advantage was expected to come from the improved customer experience and the
resulting profits. These internal processes are illustrated in Figure 2.9.



Chapter 3: Using Strategy Analysis to Define the Future

“Increase “Achieve Operational “Be a Good
“Build Franchise™ Fxrpllgnrp” Neighbour
Create Non- Improve
Internal Casaine || ||Vkrtend ||| | e || e ||| Ervidonerts
i roducts an alth an
Perspective orvies Segments Performance | | Management atety
o Share of Target o Yield Gap o Inventory Levels| | o Ervirenmental
Segments o Unplanned * Rurn-out Rate Inddents
o New Product Dowrtime o Safety
o Best in Class fracerts
* New Prod.ict - Cn Spec Industry Cost
Acceptance Franchise pe
RasP Tears On Time Leader
o Dealer Quality o Perfect Orders e Activity Cost Vs
Rating Cormpetition

Figure 2.9: Mobil’s strategy map—the internal process perspective. (From: [42], Figure 2-4,
p. 39. © 2001 Harvard Business School Press. Reprinted with permission.)

The Learning and Growth Perspective at Mobil

From its earlier understanding of the financial, customer, and internal process per-
spectives, Mobil next had to define objectives for the foundation of its strategy: the skills
and motivation of its employees and the role of information technology. They identified
three strategic objectives for the learning and growth perspective:

1. Core competencies and skills;
2. Access to strategic information;

3. Organizational involvement.

The first objective addressed the level of skills and the competencies that were needed
to execute the vision. The second objective focused on information systems that would
provide the strategic information needed to execute the strategy. The third objective
needed to promote an understanding of the organizational strategy and create an
environment in which all employees were motivated and empowered to achieve the
vision. The result of this perspective is illustrated in Figure 2.10.

The Mobil balanced scorecard is summarized in Figure 2.10. This has been
adapted and summarized from Figure 2.5 in The Strategy-Focused Organization.
Refer to that figure for the complete balanced scorecard.

The strategy map for the balanced scorecard in Table 2.1 has been summarized
for Mobil in Figures 2.3 and 2.4, both of which have been adapted from Figure 2.6 of
The Strategy-Focused Organization.

Steps for Balanced Scorecards and Strategy Maps

I summarized one example of the successful use of a balanced scorecard and strategy
maps by Mobil North America Marketing and Refining in the preceding discussion. The
books by Kaplan and Norton document many other examples of implementation successes

s Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive

in the New Business Environment, Boston, MA: Harvard Business School Press, 2001.
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[43]. These include examples for private-sector organizations as well as public sector
and nonprofit organizations. Refer to their books for a complete discussion of the
following steps, which were used successfully by Mobil in their scorecard-building
process:

Assess the competitive environment.

Learn about customer preferences and segments.

Define a strategy to generate breakthrough financial performance.

Articulate the balance between growth and productivity.

Select the targeted customer segments.

Determine the value proposition for the targeted customers.

Identify the critical internal business processes to deliver the value proposition
to customers and for the financial and productivity objectives.

8. Develop the skills, competencies, motivation, databases, and technology
required to excel at internal processes and customer value delivery.

N sE Db =

Methods for Strategies, Processes, and Systems

As discussed earlier, Kaplan and Norton provided very little guidance regarding
the methods to be used to define the strategies needed to address the steps just listed.
They defined what had to be done to develop strategies, but did not indicate how to do
this. Many strategy methods that are used depend on the internal environment and
culture of each individual organization. However, a wide body of knowledge exists
about methods to define strategies that can be used as a starting point for this
guidance.

The focus of this book is to document methods that provide greatest assistance.
These are briefly summarized here and described in greater detail in later respective

chapters.
A Motivated and Prepared Workforce
Climate for Action Competencies Technology
Leaming and , + Functional Excellence
Growth o Aligned o Leadership Skils * Process Improvement
. s Personal Growth . o YK
Perspective o Integrated View
+ Persond Scorecard + Strategic Skill Coverage + Systems Mlestones
o Employee Feedback Ratio

Figure 2.10: Mobil’s strategy map—the learning and growth perspective. (From:
[44], Figure 2-5, p. 41. © 2001 Harvard Business School Press. Reprinted with
permission.)

# Many of these examples are included in Kaplan and Norton’s 2001 book, The Strategy-Focused Organization, based on 5

years of experience following the publication of their 1996 book. The 2004 book, Strategy Maps includes additional experience.

# Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.
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Table 2.1: Mobil’s Balanced Scorecard (From: [45]. © 2001 Harvard Business
School Press. Reprinted with permission.)

Strategic Themes | Strategic Objectives Strategic Measures
Financial | Financial Growth F1 Return on Capital Employed +ROCE
F2 Existing Asset Utilization +Cash Flow
F3 Profitability +Net Margin Rank (Vs Competition)
F4 Industry Cost Leader «Full Cost Peer Gallon Delivered (Vs
F5 Profitable Growth Competition)
+Volume Growth Rate Vs Industry
+Premium Ratio
<Non-gasoline Revenue and Margin
Customer (D:elight L) C1 Continually Delight the Target | Share of Segment in Selected Key Markets
ustomer
Customer +Mystery Shopper Rating
Win-Win Dealer G2 REEUEB i +Dealer Gross Profit Growth
Dealer
Relations +Dealer Survey
Internal Build the Franchise| 11 Innovative Products and Service | <New Product ROI
+New Product Acceptance Rate
12 Best in Class Franchise Teams | <Dealer Quality Score
Safe and Reliable | 13 Refinery Performance +Yield Gap
+Unplanned Downtime
14 Inventory Management «Inventory Levels
+Run-out Rate
15 Industry Cost Leader +Activity Cost Vs Competition
16 On Spec, on Time «Perfect Orders
Learning '\PA;::)\:?; g L1 Climate for Action «Employee Survey
g | Voone | CTASRSERRES | e camponror ity
Growth »Strategic Information Availability

Chapter 3: Using Strategy Analysis to Define the Future. This chapter describes the
steps for definition of strategies that are documented using a balanced scorecard
and strategy map principles as discussed in this chapter. It demonstrates an

4 Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies Thrive in the New
Business Environment, Boston, MA: Harvard Business School Press, 2001.
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easy-to-use method for defining scorecard measures and also personal scorecards. It
includes many examples, together with case study exercises and sample solutions. It
uses a business-planning questionnaire that provides input for the definition of
appropriate strategies.

Chapter 4: Governance Analysis Using Enterprise Architecture. This discusses
internal control reporting matrices that are used for corporate governance,
based on matrices defined using methods in Chapter 8. Other matrices can be used
that enable balanced scorecard and strategy map measures and objectives—
identified in this chapter and defined in Chapter 3—to be implemented and tracked
to measure the effectiveness of strategies for financial, customer, internal process and
learning and growth perspectives.

Chapter 5: Methods for Building Enterprise Architecture. This chapter discusses the
impact of the Clinger Cohen Act of 1996 in the United States, which mandates the
use of enterprise architecture by government departments and by the DoD. In fact,
DoD considers the lack of use of enterprise architecture for projects greater than $1
million a criminal offense! The chapter discusses several methodology alternatives for
implementing enterprise architecture and their financial results. It then describes a
sequence and methods for implementation in 3-month increments.

Chapter 6: Using Business-Driven Data Mapping for Integrated Data. This
chapter describes methods for defining and designing integrated databases. These
are used to provide the needed information system support, identified by the above
strategies in terms of the learning and growth perspective.

Chapter 7: Strategic Modeling for Rapid Delivery of Enterprise Architecture.
Priority business activities and processes and required database support
determined in the internal process perspective and the learning and growth
perspective are identified in Chapter 7 for rapid delivery into production.
Typically, these activities and processes can be delivered in 3-month increments, using
the technologies discussed in Part I11.

Chapter 8: Strategic Alignment, Activity and Workflow Modeling, and Business
Rules. Matrices identified in Chapter 4 are defined using methods in this
chapter. Activity models and activity-based costing methods enable new
activities to be designed as determined for the internal process perspective.
Workflow models are also designed that can use business rules and the
rapid-delivery technologies described in Part III.

Chapter 9: Using Business Normalization for Future Business Needs. In this chapter
additional methods are described that are used in conjunction with Chapters 6, 7,
and 8. These define business needs that must be addressed by strategies for financial,
customer, internal process, and learning and growth perspectives that were
determined in the balanced scorecard and strategy maps.

Chapter 10: Using Process Models to Define Business Processes. Processes that were
identified from business activities in Chapter 8 are further defined in this chapter
using Business Process Modeling Notation (BPMN), for later implementation using
particular technologies described in Part III.
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The methods described in the Chapters 3 through 10 provide assistance for the

development and implementation of the strategies, activities, processes, and databases
needed for implementation of balanced scorecard and strategy maps.

Summary

The following is a summary:

Strategic planning has suffered from difficulties in communicating the content,
context, and dependencies of defined goals, objectives, strategies, and processes of
business plans.

The development of a balanced scorecard and strategy map principles in the early
1990s by Kaplan and Norton provided a powerful, visual representation that
communicated the key strategies and their dependencies that are essential for
business success.

We covered the basic concepts of strategy maps and the perspectives that they
communicate: financial perspective, customer perspective, internal process
perspective, and learning and growth perspective.

We examined key differences between strategy maps for private-sector orga-
nizations and those for public sector and nonprofit organizations.

We reviewed the experience of Mobil North America Marketing and Refining in
their use of balanced scorecard and strategy maps.

We reviewed the steps that Mobil used to define and implement its balanced
scorecard and strategy maps to achieve success as the industry profit leader in a few
years, with a turnaround in operating cash flow of $1 billion per year.

We concluded the chapter by discussing the methods that are needed to define and
implement strategies identified by the balanced scorecard and strategy maps.
These methods are described in later chapters of Parts I and II.

We will now move to one of the most important of these methods in the next chapter.

Chapter 3 describes the steps and application of strategy analysis. This method is used
to define and implement strategies for the future, with full accountability.
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Chapter 3: Using Strategy Analysis to Define
the Future

In Chapter 2 we discussed balanced scorecard and strategy maps. Books by Kaplan
and Norton [46,47,48] provide valuable insight into this visual approach to documenting
strategic plans, but they offer little guidance on the development of strategic plans.
Chapter 2 and this chapter include references to methods written by many others on this
subject. However, what is missing from the methods is an approach for rapid refinement
of existing strategic plans. That is the focus of this chapter on strategy analysis.

Chapter 3 describes the strategy analysis methodology. This applies to the Why column
for the Scope and Business rows (column 6, Planner row 1 and column 6, Owner row 2)
[49] of the Zachman framework discussed in Chapter 1. Strategy analysis is used to
define business plans for the future as shown in Figure 3.1. Our focus is to learn how to
use business-planning methods for the later rapid delivery of enterprise architecture in
Part II. In Chapter 8 we will discuss the implementation of business plans as business rules,
which apply to the Why column for the System, Technology and Component rows
(Designer, Builder, and Subcontractor rows [C6R3] through [C6R5]).

Strategy analysis is used to refine existing plans, or build them if they do not yet exist. It
is a method that can be used at corporate, business unit, and business function levels of
an organization to define clear, concise strategic business plans, tactical business plans
or operational business plans. Strategy analysis is used to:

* Define business goals, issues, and strategies.

¢ Address identified problems and opportunities.

* Establish strategy and technology requirements.

* Define functional responsibility and accountability

Strategy Analysis in Business Planning

At the corporate level, strategic business plans provide guidance for the organiza-
tion with its many tactical business units and operational functional areas:

46 Kaplan, R. S., and D. P. Norton, The Balanced Scorecard: Translating Strategy into Action, Boston, MA: Harvard Business
School Press, 1996.

4" Kaplan, R. S., and D. P. Norton, The Strategy-Focused Organization: How Balanced Scorecard Companies
Thrive in the New Business Environment, Boston, MA: Harvard Business School Press, 2001.

* Kaplan, R. S., and D. P. Norton, Strategy Maps: Converting Intangible Assets into Tangible Outcomes, Boston,
MA: Harvard Business School Press, 2004.

4 I will abbreviate these Zachman framework column and row references from this point on as [C6R1] and [C6R2].
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Figure 3.1: Strategy analysis addresses the Zachman framework Why column for the Scope
and Business rows (Planner [C6R1] and Owner rows [C6R2]).

* Tactical business plans are used to manage each tactical business unit.

* Operational business plans are used to manage operational functional areas,
which carry out many business functions.

Strategy analysis can be used to define these plans so that the needs of managers at
each level are clearly understood and expressed. Figure 3.2 shows the hierarchical nature of
these business plans. Plans documented at one level provide input to define plans at the
next lower level. At this level, problems or opportunities may be identified that need
clarification or resolution from the higher-level managers. We will call these issues. By
examining these issues, we will see that strategy analysis helps us to identify strategies that
address problems or opportunities. There may be many alternative strategies. The proposed
strategies are presented, along with the issues, to management for their direction or
resolution. For example, the resolution of an issue associated with a business function may
require the introduction and use of new technologies. This feedback obtains management
agreement for directions to be taken by the organization and the resources needed for
implementation.

Managers who participate in strategy analysis are decision makers at all organizational
levels, as well as staff who develop recommendations for them. It is their responsibility to
ensure that business plans are well defined and clearly understood. By participating in
strategy analysis, they use their organizational knowledge to develop business plans
that incorporate that knowledge.

Strategy analysis can also be used to develop a formal business plan rapidly if no
documented plan presently exists. It defines the vision, mission, core values, goals,
objectives, strategies, and key performance indicators of the organization, and also
defines business functions and business function accountabilities.
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Strategy Analysis works at any organisation level
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Figure 3.2: The hierarchical nature of business plans.

It will establish directions and priorities for later development (see Chapter 7) of a
strategic model. It can be easily applied at all business levels. Later in this chapter we
present an example of how strategy analysis can also be used to define the specifications
for a sample project. For example:

¢ It identifies business and project goals, with business reasons for the project.
¢ [t determines business functions to be supported after implementation.

¢ It identifies technology strategies, showing how technology can assist
functions.

¢ It identifies business system requirements and obtains higher management
agreement that those requirements are valid.

These specifications can all be expressed as project goals.

Using Strategy Analysis

We will use an example to illustrate the application of strategy analysis. This exam-
ple will demonstrate the use of strategy analysis as a proactive planning method.

We will examine the strategic plan of a hypothetical company, XYZ Corporation.
This is documented as a mission statement and associated critical success factors
(CSFs) (see Table 3.1). These typically are major factors that managers determine are
important for the success of an organization. We will later use this strategic business
plan to decide the directions that XYZ should take for the future and the goals and
strategies that XYZ should establish to help it achieve that plan.

The mission statement in Table 3.1 indicates that XYZ can potentially operate in
any industry or market that enables it to achieve a return on investment (ROI) of 20%.
But a problem exists with the present CSFs: They are not clearly stated. Expressed in
only one or two words, they are subject to misinterpretation. You can demonstrate this
quickly to yourself by asking two or three people what “market analysis” means to them.
You will find that each person has a slightly different idea of its meaning, and how XYZ
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can use market analysis in planning its future directions. The statements must be defined
more explicitly. We will see how strategy analysis provides the required clarity of
definition.

The Quality of Planning Statements

To be effective, a strategic plan must be clear and unambiguous. We can test this as
follows. Does the XYZ strategic plan in Table 3.1:

* Provide sufficient guidance for XYZ?
* State clearly what is to be done in XYZ?

¢ Constitute an effective strategic plan for XYZ?

Each of these questions, when applied to the earlier plan, leads to an answer of “no.”
The plan in its present form is confusing. Its quality is low. We will examine in more detail
how planning statements are expressed so we understand them better, for their later use
in strategy analysis.

A mission statement is also called a “mission and purpose.” To provide clear guidance it
should answer Drucker’s questions [50]:

Table 3.1 Example Mission Statement and CSFs

XYZ Mission and | Develop, deliver, and support products and services that
Purpose satisfy the needs of customers in markets where we can
achieve a return on investment of at least 20% within two

years of market entry.

XYZ Critical Success | Market analysis

F
actors Market share

Innovation

Customer satisfaction
Product quality
Product development
Staff productivity
Asset growth
Profitability

%0 Drucker, P., Management: Tasks, Responsibilities, Practices, New York: Harper & Row, 1974.
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* What is our business?

* Who is the customer?

* Where is the customer located?

*  What products or services does the customer want from us?

¢ What does the customer consider as value?
* What is the customer prepared to “pay”?

e What will the business be, in the future?
¢ What should the business be, in the future?
* What is the key strategic thrust?

The mission statement must answer these questions. Most organizations focus on
business processes—on “how” they operate, rather than “what” their reasons are for
existence. Few ask themselves “What is our business?” Fewer still ask the related
questions: “What will our business be if we make no changes?” and (more
importantly) “What should our business be?” This latter question helps us decide on the
changes that should be made, if we are to succeed in the future. It helps us determine the
key strategic thrusts.

Many organizations focus on the products and services that they deliver to their
customers, rather than first finding out the needs of those customers. By under-
standing those needs, a better appreciation of existing (or new) products and services
that satisfy those needs can be gained. By knowing what customers consider as value, we
can better decide whether price is important, or quality, or service. Some are internal
customers who will “pay” not by price, but in other ways—such as by “political” or
other support.

When these questions are used in an enterprise architecture project, each manager
becomes an internal customer. Their needs must be understood, so that information
“products and services” can be designed and delivered to satisfy those needs. The
answers to all of these questions must be known. From a clear expression of the mission,
there may be many statements of goals that indicate what the organization must achieve to
realize the mission (see Figure 3.3).

There may be many concerns or issues (perhaps expressed by CSFs) associated with
these goals. These indicate problems that impede—or opportunities that enhance—the
achievement of the goals. Understanding these will help us to define relevant strategies.
These strategies specify what we must do to achieve the goals, and so realize the
mission. A goal may have many strategies; these represent alternative strategies from which
the best strategies to achieve goals must be selected. Strategies will later be implemented as
business activities.

An understanding of the many concerns and issues associated with these strategies will
help us also to decide relevant tactics. Tactics and tasks are defined that specify how we
will carry out the strategies to achieve the goals. These tactics or tasks will later be
implemented as business processes.

Strategy analysis comprises a series of steps that progressively develop these statements.
In the following section we will see how clear, unambiguous tactical business planning
statements are developed from the earlier XYZ mission and CSFs.
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Figure 3.3: Relationship between planning statements.

Irrespective of the quality of the initial planning statements, those statements are
catalysts for the definition of refined statements at the next planning level. We will later
use these planning statements in Chapter 7. In that chapter we will develop a strategic
model that will help us to identify the information needs of management.

The Steps of Strategy Analysis

Strategy analysis has nine steps, as discussed in the following subsections. We will
carry out each of these steps using the XYZ example in Table 3.1 to understand their
application to strategy analysis when used for business planning. These steps
define the high-level horizontal slices of the Zachman framework as discussed in Chapter
1, addressing Why for the Scope and Business rows (Planner [C6R1] and Owner rows
[C6R2]):

¢ Step 1—Understand the mission and purpose.

¢ Step 2—Identify the major business areas.

¢ Step 3—Determine what has to be achieved.

¢ Step 4—Identify issues representing opportunities or problems.

¢ Step 5—Determine what will achieve or resolve the issues.

¢ Step 6—Define Key Performance Indicators (KPIs).

¢ Step 7—Identify the current functions that exist.

¢ Step 8—Allocate functional responsibility to implement strategies.
* Step 9—Define job responsibilities for each function.

Step 1—Understand the Mission and Purpose

To understand the mission and purpose, we must be aware of the environment in
which the organization operates and how the environment will change in the future.
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Geography, industry, markets, legislation, the economy, and technology all affect the
environment. They also affect the public- and private sector organizations that operate in
that environment as partners, customers, suppliers, and competitors. These all
influence the mission statement. Drucker [51] comments: “Clear definition of mission and
purpose makes possible clear and realistic business objectives. It is the foundation for
priorities, strategies, plans and work assignments.”

The vision statement for an enterprise defines where the organization is going and
how it will get there. It is the organizing force behind every corporate decision. Core
values are factors that are important drivers of decisions or activities. These can be
incorporated in the mission statement. Two examples of typical mission statements are
shown in Table 3.2.

Each statement in Table 3.2 can be tested by questions discussed earlier on the quality of
planning statements. These mission statements are not perfect, but they certainly provide
better guidance than the mission of XYZ in Table 3.1.

The objective of this step has been to understand the mission and purpose. An ideal
mission should be timeless—it should identify directions now and into the future. It
should clearly express:

*  What the business is doing now

*  What is happening in the environment

*  What the business should be doing in the future

* It should broadly indicate markets, customers, products, and services

Table 3.2 Examples of Typical Mission Statements

A Corporate We are the leading provider of electronic and fiber-optic
Mission for a Private | connections and accessories. We bring the benefits of modern
Sector Company products and their technologies from the world’s leading
suppliers. We will create and satisfy the needs of professional
users to achieve physical connections for communications or
control purposes. We are skilled and dedicated people working in
partnership with our customers to satisfy their needs and their
expectations for our long-term mutual benefit. Our major focus
is to provide exceptional service and value so that we will be their
first choice. We will increase the value of our company, and
improve the economic well being and quality of life of our
customers, suppliers, staff, and other stakeholders.

A Document Management To .provide. any individuals or organizations 1oc.ated
i predominantly within our local government area, or anywhere in the

Unit Mission for Local country or overseas, document-based information: about the
Government activities for which our authority has responsibility, either as

prescribed by legislation or on an elective basis, or that enhances
decision making by elected members and/or our employees. Our
primary focus is the efficient and effective provision of timely,

3! Drucker, P., Management: Tasks, Responsibilities, Practices, New York: Harper & Row, 1974.
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accurate, and complete document-based information consistent with
the recipient’s security classification and the document-based
information’s release status.

Corporate and business unit mission statements, as we saw earlier, are
expressed at a very high level. They can be difficult to use as catalysts for enterprise
architecture. We will see that strategy analysis helps us to define business plans at
the next lower level, which becomes an excellent catalyst for enterprise architecture.

Step 2—Identify the Major Business Areas

From the understanding of the mission gained from Step 1, we will now analyze its
focus further to identify major business areas that should be involved. These are based
on the organization structure, as indicated by the Who column for the Scope (Planner)
row [C4R 1] of Figure 3.1. Business experts from these areas will be invited to participate in
later strategy analysis steps.

We will use the earlier XYZ strategic planning statements in Table 3.1. We will start by
examining the mission and purpose statement, looking for explicit and implicit nouns
in the statement. There will typically be 6 to 10 major nouns. These nouns should enable us
to determine what parts of the business are involved. For example:

Develop, deliver, and support products and services that satisfy the needs of customers in
markets where we can achieve a return on investment of at least 20% within two
years of market entry.

The nouns in italics in the mission statement above suggest the major business areas
in which XYZ Corporation is involved (see Table 3.3). Managers from each of the
business areas listed in Table 3.3 are invited to participate in the remaining strategy
analysis steps. They may attend alone—or they may prefer to bring along business
experts from their areas to participate with them.

Step 3—Determine What Has to Be Achieved

Step 3 focuses on identifying and refining goals. This depends on the policies set by
management, which define “the rules of the game.” Policies are qualitative guidelines that
define boundaries of responsibility in the organization; they must be known if valid goals are
to be defined based on those policies. They enlarge on the mission statement. They are the
internal rules (as company policies) or external rules (as legislation, laws, and so forth) that
the business follows to achieve its goals.

Table 3.3: XYZ Corporation’s Major Business Area

Noun Involved Business Area
Product (or service) Production/service delivery
Customer Sales and distribution

Need Product development, R&D
Market Marketing

Investment (or performance) Finance
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Goals are typically layered hierarchically and are made up of principal goals and
contributing key performance indicators (KPIs) or CSFs. In most enterprises there are
three to, typically, six major goals whose achievement is critical to realize the mission. The
number of goals that are identified decides the duration of strategy analysis. Six goals
typically take 3 to 5 days for managers to discuss all relevant factors, as they complete the
steps of strategy analysis. More goals than this will require greater time for discussion in
planning sessions.

Goals and objectives are measurable targets. To be measured, they must of course
be quantitative. They have three characteristics—measure, level, and time:

* The measure defines what performance indicator will be used for measurement.

* The level indicates what result value must be achieved.
* The time specifies when that result should be achieved.

If only two of the three characteristics are defined, goals and objectives are
meaningless; all three must be known for quantitative targets.

Notice that measure, level, and time focus on what and when, not yet on how. Only
when we know what result is to be achieved and the time frame, can we determine the most
appropriate strategies or tactics—which indicate how.

Typically goals are long-term targets, whereas objectives are generally short term.
Some industries reverse these. In one industry, long term may be 2 years; for another
industry in a rapid-change environment, long term might only be 6 months. We will use
the term goals in this chapter to refer to both goals and objectives. The rate of change in an
industry or in the environment affects the focus of goals. Technology can also affect the rate
of change. For example, due to rapid technological change one Internet year equates to
more than 7 years of change in real time. This rate of change is expressed by the term
Internet time.

We do not have clear statements of goals for XYZ. We only have poorly defined CSFs
in Table 3.1. We will ask managers and business experts from XYZ—drawn from the
business areas identified in Step 2 for the Who column in the Scope (Planner) row
[C4R1]—to define relevant statements in a planning session. We will ask them to identify
the goals that they believe will lead to realization of the mission.

In this book it is difficult to achieve the real-life interactivity of an actual planning
session. Because of this, we will instead evaluate the wording of each goal defined by
the managers and business experts, to assess whether their goals are clearly defined.
The statements they developed for the asset growth, profitability, market share, and
market analysis CSFs in Table 3.1 are documented next.

*  Asset growth: “Monitor performance of all aspects of our business so that each
activity has a favorable effect, directly or indirectly, on our mission ROI.”

* Profitability: “Monitor financial performance of all activities to ensure that
profit and cash flow projections are achieved according to, or ahead of, plan.”

*  Market share: “Achieve the targeted annual market share (expressed as ...) for the
chosen market segments of XYZ.”
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*  Market analysis: “Analyze existing and emerging markets on a regular basis, to
assess market growth, potential market size, and potential market competition.”

The first statement on asset growth is not quantitative. It does not include measure,
level, and time and so is not expressed as a goal statement. Neither does it communicate
qualitative guidelines or boundaries of responsibility; it is therefore not a policy.
Instead it describes what to do and so is a potential strategy statement.

The same arguments can be made for the statements of profitability and market
analysis. They are not quantitative and so are not goals. They do not provide qualitative
guidelines and so are not policies. They also describe what to do and so are potential
strategy statements.

The third statement on market share is almost a quantitative target. Market share is
a measure, but the level and time have not yet been defined—as indicated by ... The
statement is almost complete; when level and time are defined it will potentially be a goal
statement. We will refine this statement later in the chapter.

Only one out of the four earlier statements was found to be a potential goal. This
is not unusual. Statements often specify what to do, rather than define what is to be
achieved. Only when we understand what has to be achieved (goals) can we determine
what we should do (strategies) and how we should implement them (tactics).

We could ask the managers and business experts to change the other three statements of
strategy so that they are quantitative goals. They may define better statements next time.
But we will defer this refinement until we have completed more of the steps of strategy
analysis. We will find that these later steps give us a better appreciation of what is to be
achieved, so that we can later come back to refine the preceding statements. We can still
make good use of them in their present form for the next strategy analysis step.

Step 4—Identify Issues for Opportunities or Problems

When we know problems or threats that are barriers to, or that impede, the achieve-
ment of goals—or when we are aware of the opportunities or technologies that
enhance or facilitate their achievement—we can then determine the most relevant
strategies to follow for those goals. In the following discussion we will refer to these
collectively as issues. Issues can be internal or external to the organization.

As well as defining issues in this step, we can also list the organization’s strengths
and weaknesses. With our understanding of opportunities and threats, we can analyze
strengths, weaknesses, opportunities, and threats in a SWOT analysis, often renamed
using a more memorable acronym “WOTS up?” [52].

In this step we will examine the issues that the XYZ managers and their staffs
define for the statements in Step 3, focusing on asset growth, profitability and market
share. We will sit in on their planning session and hear how they consider the potential

52 Rowe, A. J., et al, Strategic Management and Business Policy: A Methodological Approach, 3rd ed., Reading,
MA: Addison-Wesley, 1990.
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barriers or problems that impede, and the opportunities or technologies that facilitate
or enhance the statements—considering both internal and external factors. We will also
hear how they identify strengths and weaknesses. The chief financial officer (CFO)
describes the factors they identified. From this, we learn a little about XYZ Corporation:

“XYZ experienced major asset growth in the late 1990s, when our industry expanded rapidly
due to the ready availability of funding. At that time we entered some markets that had only a
short life. These markets are now in decline. Other markets were not researched well before entry,
resulting in high market entry costs and low profitability. Much fixed interest debt was accepted,
which must be serviced and is very costly today.”

As spokesman, the CFO then moves on to the issues relating to profitability:

“In the first few months following my recent appointment as CFO, I found that I had inherited a
sorry situation. We have been very profitable, but our products were of poor quality and we
provided very poor service to our customers. We were a monopoly in our industry. We became
arrogant because our customers had nowhere else to go. But because of poor quality products,
high prices, and poor service, each year our annual report was a public relations nightmare.”

The CFO told us how XYZ had resolved this problem. He spoke of previous decisions
taken to reduce the source of the annual negative media exposure:

“We were so profitable we delayed financial reporting. We carried high interest costs and we
had poor cash flow management—because this reduced the profits. In fact, we had no budget
control. We spent money like water. That certainly had an impact on our bottom line.
Profitability was achieved in spite of ourselves. Our monopoly position was a license to print money.
Now our industry is deregulated. We have competitors who view our historical poor performance as a
golden market opportunity. We are rapidly losing market share. We are now losing money when we can
ill afford to.”

Wow! He certainly pulled no punches! Interestingly, in planning sessions the
identification of problems or threats leads to a flood of issues. Sometimes identifying
opportunities is equally productive. We will not look yet at how we can address these
issues. That will be done in the next strategy analysis step. Instead we list them as bullet
points. Let us now hear from the marketing manager who picks up the same theme:

“In those days we had no market share information as we had 100% of the market. We were a
monopoly with no competitors. Competitors were legally prevented from entering our industry
by legislation that was enacted to protect us.

We had all of the market and we were very profitable. We did not expand the market further. But
our corporate image was very poor because of our lousy service and poor products.

We had limited product ranges: our customers could only buy what we sold, not what they
needed. Our pricing policy for products was also high and inflexible. If our customers did not
like what we offered them, too bad!

We were arrogant and we are now paying the cost. Our competitors designed products that
corrected our product deficiencies. They sell those products way under our prices. We can’t
even match them because our costs are so high. They tailor their products to the customer’s
exact needs. How about that! And their service is outstanding. Whenever I have used their
products I have been amazed that they can do so much at such a low price compared to us.”

These comments are all summarized as bullet points in Table 3.4. The issues identified
in the planning session, with bullet points of identified strengths and weaknesses, are
included in the following comments.
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By examining issues, strengths, weaknesses, opportunities, and threats in this step,
we learned a lot about XYZ. Problems or threats are readily identified in a planning
session that focuses on issues; most managers are well aware of them. Opportunities will
also be well known. Potential technologies that can help are also identified by the IT staff
who may also participate in these planning sessions.

The participants also know their strengths and weaknesses. Sometimes similar points
appear in each. For example, staffs are experienced (a strength), but they are arrogant (a
weakness); they are cash rich (an opportunity), whereas competitors have an
aggressive, competitive sales capability (a threat).

Strengths and weaknesses can be identified more formally than in Table 3.4 by using an
internal appraisal approach [53]. Similarly, we can analyze our competitors by
“wearing their hat.” An internal appraisal can be carried out for each competitor in
turn—particularly those that represent threats—so that we understand them better.
This analysis uncovers weaknesses that we can attack, or identifies strengths of which
we must be aware.

From an internal appraisal of competitors, areas of comparative advantage can be
identified. These are areas where we are strong and our competitors are weak. We also
know where our competitors are strong and where we are weak. An understanding of
these respective comparative advantages allows us to identify vulnerabilities in our
competitors that can be attacked.

When comparative advantages are used in this way, competitive advantage is gained.
We should use our strengths to gain opportunities, while also attacking our competitors’
weaknesses. We also should use our strengths to protect our weaknesses and avoid
threats mounted against us. An understanding of comparative advantage and competitive
advantage principles helps us to identify the information that management needs to
enable them to make the best competitive decisions. Michael Porter provides additional
detail on these subjects [54,55,56].

Competitive advantage applies to commercial organizations in the private sector. It
also has relevance for public sector, government organizations. Every organization
competes with others. In the public sector, this competition is indirect. Government
organizations all compete with others for resources: the funding and budgets needed to
operate. One government department may gain funding at the expense of others.
Competition therefore applies to all organizations: private sector, public sector, and
defense.

It is not appropriate in this book to address these subjects in more detail. During strategy
analysis, after identifying our own strengths and weaknesses we can informally “wear the
hat” of our major competitors—especially those that threaten us—to identify their

3 A number of useful strategic planning techniques are described in Chapters 10-13 of Finkelstein, C., An
Introduction to Information Engineering, Sydney, Australia: Addison-Wesley, 1989.

34 Porter, M., Competitive Strategy: Techniques for Analyzing Industries and Competitors, New York: The Free Press, 1980.

% Porter, M., Competitive Advantage: Creating and Sustaining Superior Performance, New York: The Free Press, 1985.

56 Montgomery, C., and M. Porter, (eds.), Strategy: Seeking and Securing Competitive Advantage, Boston, MA: Harvard
Business Review Press, 1991.
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strengths and weaknesses. Formal internal appraisal and external appraisal techniques for
comparative advantage and competitive advantage are discussed in [51].

Table 3.4 Assessment of Concerns and Issues

Asset Growth:

“Monitor performance of all aspects of our business so that each activity has a
favorable effect, directly or indirectly, on our mission ROI.”

Issues:

* Many investments in declining markets
* High market entry cost into marginal markets
* High debt levels for assets in sunset markets

Profitability:

“Monitor financial performance of all activities to ensure that profit and cash flow
projections are achieved according to, or ahead of, plan.”

Issues:

* Delayed financial reporting;
* Poor financial control

* High interest costs;

* Poor cash flow management

* Poor budget control

Market Share:

“Achieve the targeted annual market share (expressed as ...) for the chosen market
segments of XYZ.”

Issues:

* No market share information (unavailable or inaccurate)
* Competitor activity (analysis not available)

* Market definition (growth rates and size not known)

* Corporate image (poor)

*  Product range definition (limited)

* Pricing policy (high and inflexible)
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Strengths:

* Large, cash-rich organization
* Established market position
* Experienced, capable staff

Weaknesses:

* Poor financial control and management

* Arrogant, reactive corporate culture

* Poor customer service and products

* Limited experience in a competitive environment

* Bureaucratic organization with long decision paths

Opportunities:

* Cash-rich organization

e Established market infrastructure
* Leader in new technologies

Threats:

* Competitors are nimble with short decision paths.

* Competitors excel in market and product innovation.
* Competitors have good research and development capability.

* Competitors have aggressive, competitive sales capability.
Step 5—What Will Achieve or Resolve the Issues

With this knowledge of issues (strengths, weaknesses, opportunities, and threats) we
have an agenda. We know what has to be corrected or protected—this is reactive. We
know where we should focus our strengths to achieve opportunities or take advantage of
technologies—this is proactive. And our understanding of comparative advantage
helps us to use our strengths as weapons for competitive advantage to resolve the issues,
while being aware of our weaknesses. We will use this new understanding to identify
relevant strategies in this step.

The tendency of most organizations is to address their problems to protect
themselves against their threats and correct their weaknesses. This reactive approach
places the organization at a disadvantage; at best it will equal its competitors, not better
them.

Instead the emphasis should be to identify strategies that will realize the opportunities,
using technologies and strengths as competitive weapons. This proactive approach will
enable the organization to gain the initiative. It can diminish the impact of problems,
threats, or weaknesses so that they are less important. It leads to aggressive strategies
that focus on competitive advantage.
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Aggressive strategies that use strengths or technologies to attack competitors where
they are vulnerable can divert their attention. It takes the initiative to “do unto them
before they do it unto us!”

We will now ask the XYZ managers to review each issue listed in Step 4. They should
ask the following questions for each point discussed in that step:

*  What should we do to take advantage of the opportunities?
*  What technologies are available to assist us?

*  What strengths can we use to help us?

*  What has to be done to resolve the problems?

*  What should we do to protect ourselves from the threats?

*  What should we do to correct our weaknesses?

The focus of these questions is what should we do, not zow do we do it. Only when
we know what we should do can we select the best strategies. Only then can we decide how
to carry them out. Only then can we define relevant tactics and processes that determine sow
to implement the strategies.

The relationship between these statements is shown in Figure 3.4. They focus on the
concerns and issues that have to be faced in order to achieve goals and objectives within the
boundaries defined by policies and the mission.

The XYZ managers identify many alternative strategies that they feel will
address the issues and achieve the goals. They discuss each statement in turn, starting
with the issues listed in Table 3.4 under asset growth in Step 4. According to the CFO:

“The issues for asset growth suggest that we need to establish criteria for minimum return on
investment of assets. Obviously, investments that do not meet the criteria should be sold. We also
need strategies to assess the profitability of markets, and to exit unprofitable markets. Further,
these strategies will allow us to assess new potential markets before entry.”

Based on these comments, the XYZ managers defined the following strategies for
asset disposal and market exit.

Policies

Vision, Core Values
Mission and Purpose

The Environment
Legislation | The Economy | Technology | Competition | Buyers | Suppliers

Figure 3.4: A stable strategic plan takes its foundation for the mission and vision from the envi-
ronment. Strategies and tactics address issues, to achieve goals and objectives within the bound-
aries defined by policies.



Chapter 3: Using Strategy Analysis to Define the Future 58

* Asset Disposal Strategy: ldentify assets that cannot provide a return within 2
years consistent with the mission ROI, and dispose of them at the best possible
price.

*  Market Exit Strategy: ldentify markets that are unprofitable and in decline, and exit
those markets at the lowest possible cost.

The CFO continued with an assessment of profitability issues in Step 4:

“These issues suggest that we need strategies to improve our financial reporting and financial
control. We also need strategies to improve our budgeting and cash flow management.”

The XYZ managers defined profitability and budget control strategies for these
issues.

* Financial Reporting Strategy: Implement flexible financial reporting systems that can
be introduced at any organizational level and that can provide profit and loss
statements for any defined reporting frequency, with associated balance sheet
statements.

* Budget Control Strategy: Establish and maintain strong budgetary controls for
all expenditures, linked directly to revenue achievement. All financial statements
must clearly show actual revenue and expenditure against budget, and indicate
percentage change from the previous reporting level.

These strategies were easy to define, once the issues were understood and the
managers knew what had to be done. The marketing manager then addressed the market
share issues from Step 4:

“If we measure market share, we also must know market size and growth. A market share
strategy is only effective if we can increase market share faster than the market growth. If not,
we are losing market share. We also must know our competitors’ shares, because their total
share helps us assess ours. We must also define strategies that enable us to decide product
ranges and pricing for different markets.”

As we saw earlier, XYZ has historically operated as a monopoly. It had no competitors; so
today it has no competitive analysis information. It suggests that strategies are needed to
survey existing and potential markets to determine potential market size, growth
rates, identification of competitors, and their market share. These surveys should also
identify the needs of current and new customers in those markets.

Information from market surveys will permit analysis of existing and potential
markets. Decisions can be made of products to satisfy those needs, product ranges, and
pricing for each market. After discussion, the managers suggested the following strategies:

* Market Survey Strategy: Ensure regular surveys are undertaken to determine
market size and our market share, and to understand the needs and the expecta-
tion characteristics of our chosen and potential market segments.

*  Product Range Strategy: Establish and maintain a product range definition that
recognizes the strength of our products and technology, and the capabilities for
bundling products into innovative packages.
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*  Product Pricing Strategy: Establish and maintain a pricing policy that will sus-
tain long-term achievement of market share targets by market segment, which is
consistent with achieving profitability targets.

In deciding on these strategies, the managers relied on two strengths of XYZ: It still
had a large (but shrinking) market share, and it was cash rich. They also knew their
competitors were small and financially vulnerable. XYZ had no in-house expertise for
market survey, market analysis, or competitive analysis. But it had deep pockets. It
could buy expertise by outsourcing to outside market research consulting
organizations.

So far in strategy analysis we have discussed three of the CSFs in Table 3.1 of the
strategic plan—asset growth, profitability and market share. Discussion of the other CSFs
will lead to an agreement on wording for statements, identification of issues, and
definition of potential strategies. Steps 3, 4, and 5 are repeated, as shown in Figure 3.5,
until all have been considered.

At this point, we have agreed (in Step 3) on the wording of statements that define
the intent of the CSFs from Step 1. Other statements may have been added in later
planning sessions.

Analyze Mission —_ 1

and P pose
Identify Major
Business Area
Define Goals |\
Identify Issues
Define Strategies
Define KPIs
|

’ =>7. |dentify the current functions that exist

Understand the mission and purpose

= 2. |dentify the major business areas

=> 3. Determine what has to be achieved

—> 4. I|dentify issues representing opportunities or problems

=» 5. Determine what will achieve or resolve the issues

=> 6. Define Key Performance Indicators (KPIs)

> 9. Define job responsibilities for each function

1
' => 8. Allocate functional responsibility to implement strategies

Figure 3.5: The steps of strategy analysis.

We considered issues (Step 4) that indicate problems or threats, opportunities or
technologies. We carried out an informal SWOT analysis by including strengths and
weaknesses. We defined strategies (Step 5) to address these issues based on identified
SWOTs. We repeated these three steps as shown in Figure 3.5 until all statements, issues,
and strategies had been covered.

We are now ready to move to the next step. This identifies quantitative measures that
will enable managers to assess the effectiveness of strategies, once implemented. This is
where the earlier work starts to pay dividends. We will identify information that will
later be delivered to the managers.
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Step 6—Define Key Performance Indicators

We saw that performance measures are quantitative: They clearly express the mea-
sure, the result level to be achieved, and the time for that achievement. We defined goals
and objectives as quantitative targets with long-term goals and short-term objectives. We
refer to both, collectively, as goals. But targets change over time, typically in the level or
the time for achievement. We will see how to express goals that accommodate change.

A goal or objective statement must define the performance measure clearly. But rather
than change the wording of level or time for each change, we will instead cross-
reference the statement to key performance indicators (KPIs). We will use KPIs to
express the level and time. Changes in either or both of these only need to reference the
relevant KPI. KPIs cannot only be used to define goal achievement, but also can monitor
the effectiveness of strategies. For example, the product pricing strategy was defined
earlier as “Establish and maintain a pricing policy that will sustain long-term achievement
of market share targets by market segment, which is consistent with achieving profitability
targets.” We can set market share targets in particular market segments by reducing sales
price. But customers must be aware of these prices. Market share depends not only on
pricing, but also on advertising. Advertising costs money; a manager must decide what
proportion of funding should be allocated to advertising.

We now come to the role of a manager. Is it to manage people? Yes, but it is more
than that. Is it to manage funds, or equipment, or other resources? A manager certainly
must manage these resources, but still has to do more. In fact, the management of
resources is a manager’s “tools of the trade.” A manager’s job is easy to define, but
difficult to do: It depends on information feedback. The job of a manager can be
defined as follows:

* To allocate resources optimally, to achieve defined objectives.

The managers refined the market share strategy (while observing the pricing strategy)
as follows: “Achieve the targeted annual market share based on unit market share KPI
for the chosen market segments of XYZ.” The earlier market share strategy has been
changed such that it now cross-references the unit market share KPI. This KPI is
defined and defined qualitatively the unit market share KPI as follows:

e Unit Market Share KPI: The unit market share KPI monitors market growth in
total units and unit sales growth targets by quarter. These targets are managed by
varying total and proportional funding for advertising and product cost reduction
technologies, to achieve decreases in sales price with consistent gross margins. The unit
market share KPI defines each of these targets.

Finally, we will check the statements against the pricing strategy to satisfy ourselves
that it has not been violated.

e Pricing Strategy: Establish and maintain a pricing policy that will sustain
long-term achievement of market share targets by market segment, which is consistent
with achieving profitability targets as follows (further definition is detailed).
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We observed the pricing strategy, using technologies to bring about product or service
cost reductions while maintaining consistent gross margins and hence profitability. We have
refined the market share strategy and defined a new unit market share KPI. We are now
ready to move on to the next strategy analysis step.

Step 7—Identify the Current Functions That Exist

The refined strategic plans for XYZ are now taking shape. But these plans are pointless
unless their implementation is well managed. Specific managers must be given this
responsibility. The final steps of strategy analysis focus on assigning implementation
responsibility for these planning statements to relevant parts of the business.

We first must be aware of the current functions. These functions are typically
intertwined with ownership (and empires). A function is defined as a group of related
activities and can be executed across multiple business units. Some business activities can also
be shared across several functions. We need to identify or define function responsibilities
independently of how the organization is currently structured. The managers provide us with
a list of the current functions of XYZ:

¢ Corporate;

* Finance;

* Forecasting;

* Marketing;

e Sales;

* Research and development;
* Production;

* Purchasing;

* Personnel.

For each strategy, we can identify the principal business activities. We may have to
derive new functions and activities that are needed for some strategies in addition to the
current functions in the preceding list. The next strategy analysis step helps us do this.

Step 8—Allocate Implementation Responsibility

This step helps us to establish action plans for strategy implementation. It allocates
responsibility for achieving goals and KPIs. A matrix is developed, with each strategy on
a separate row and each function listed as a column heading in Figure 3.6. We will see
in Chapter 4 that matrices help in identifying corporate governance responsibilities.

For each strategy in turn, the managers decide which function has primary
responsibility for managing implementation of that strategy. A solid bullet in the cell for
the relevant primary function column signifies this responsibility; there can only be one
solid bullet in each row.

Other functions may also need to be involved; they have secondary responsibility
for implementation. An open bullet in a cell indicates that a function has secondary
responsibility. The primary function is responsible for coordinating each secondary
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function for implementation of the strategy. The result is the business function—strategy
matrix illustrated in Figure 3.6. There are more strategies listed in that figure than we have
discussed in this chapter.

Notice in Figure 3.6 that arrows highlight some columns. These indicate new
functions that XYZ will need to support. For example, the managers defined market data
and market analysis strategies to implement the market survey strategy. These are part of a
market research function that XYZ does not currently have; therefore, a new column, Market
Research, was added to the matrix for this function. This does not imply that XYZ has to
establish a new market research department: It can instead outsource this to an external
market research firm to carry out the function on its behalf. But XYZ may need to appoint a
market research manager to liaise with this firm, and receive their market analysis results
from the market data they obtain through market surveys.

A sales, support, and customer training strategy was also defined by the managers in
Figure 3.6. The education function was given primary responsibility for implementing this
strategy. Because XYZ does not currently have this function, it should appoint an
education manager to select and liaise with external education firms to carry out this
outsourced training on its behalf.

Finally, the product review strategy has been allocated to a product management
function. Again, an arrow highlights this new function in Figure 3.6. We earlier
discussed that XYZ had entered many markets at high cost, where those markets did
not give a satisfactory return. This was found to be due to a lack of coordination between
the functions of R&D, product development, production, sales, and marketing. The
managers decided a new product management function should be established to
coordinate other functions for new products and markets. Product management is
responsible for product review, and for the product range and product pricing strategies
discussed earlier.
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Figure 3.6: Business function—strategy matrix. Arrows identify new functions not currently
supported by XYZ Corporation.
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The business function—strategy matrix in Figure 3.6 enables primary and secondary
implementation responsibility to be allocated for each strategy. It leads to proactive
management of strategy implementation. Each strategy is allocated to at least one
function, with new functions identified and added as required.

Step 9—Define Job Role Responsibilities

The business function—strategy matrix in Figure 3.6 also allows job role responsibilities
for each function to be identified. This is used to document the responsibilities for each
manager appointed to a job role to manage these functions.

For example, in Figure 3.7 an arrow highlights the Finance column. Reading
down, we see solid bullets that identify each strategy where the chief financial officer (CFO)
has primary job role responsibility, as manager of the finance department. We also see
open bullets that identify strategies where finance and, hence, its CFO has secondary
job role responsibility to participate with other functions.

We will now use Figure 3.7 to focus on asset disposal, financial reporting and budget
control, which we defined earlier in Step 3 [57]. This will incorporate the strategies and
their KPIs or objectives as action plans for the CFO job role description. The result for the
CFO is documented in Table 3.5. We will see that this job role description also
becomes the tactical business plan for the finance department. The strategies, with
identified issues, strengths, and weaknesses from Step 4, and the KPIs or objectives
defined in Step 5, can now be consolidated as a position statement for the job role of
CFO.

As we discussed earlier, goals are long-term quantitative targets, whereas objectives
are short-term targets.
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Figure 3.7: Job role responsibilities can be read down each function column.

7 We did not earlier discuss the R&D funding strategy in Figure 3.7, so I have not included it in the CFO job
role description



Chapter 3: Using Strategy Analysis to Define the Future 64

We can see from the job role description in Table 3.5 that the CFO has defined
objectives for asset disposal, financial reporting, and budget control strategies, using the
same names. These are definitely quantitative, because they define measure, level, and
time quite clearly. For example, the asset disposal objective defines the measure as
“following Board approval, dispose of nonperforming assets”; the level is “all” (100%)
and the time is “within 12 months.” The financial reporting objective defines the
measure as “implement financial reporting systems that provide profit and loss,
balance sheet, and cash flow reporting”; the level is “within 1 day of the close of any
defined financial period” and the time is “within 6 months.”

By progressively applying the steps of strategy analysis we have developed a precise
job role description for the CFO. But it is more than that. We see that this also
becomes the tactical business plan for the finance department.

This represents the high-level horizontal slice of the Zachman framework for the
Why column in the Scope and Business rows (Planner [C6R1] and Owner rows [C6R2]) in
Chapter 1, for rapid delivery of priority subprojects.

Strategy analysis can be applied at each lower management level to ensure that this
tactical business plan is implemented correctly. The objectives defined at this level
become their “goals” for achievement at the next lower level. The finance managers and
the staff who report to the CFO identify issues associated with the achievement of these
objectives. They define “strategies” that address these issues. These in fact become
tactics for implementing the strategies and achieving the objectives defined by the CFO.

Table 3.5 CFO Job and Finance Tactical Plan

Position: | Chief Financial Officer

Reports to: | President and CEO

Asset Disposal Strategy: | Monitor performance of all aspects of our business so
that each activity has a favorable effect, directly or
indirectly, on our mission ROI.

* Many investments in declining markets
Issues:

* High market entry cost into marginal markets

* High debt levels for assets in sunset markets

Refined Asset Disposal | 1dentify assets that cannot provide a return within 2
years consistent with the mission ROI, and dispose of

Strategy: | 4 em at the best possible price.

Following Board approval, dispose of all

AR L) (U s nonperforming assets within 12 months.

Monitor financial performance of all activities to
ensure that profit and cash flow projections are
achieved according to, or ahead of, plan.

* Delayed financial reporting

Issues: * High interest costs

Profitability Strategy:
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* Poor cash flow management

Strengths:

e Profitable
e (Cashrich

Weaknesses:

* Poor financial reporting

* Poor budget control

Refined Financial
Reporting Strategy:

Implement flexible financial reporting systems able to
be introduced at any organizational level, and which
can provide profit and loss statements for any defined
reporting frequency, with associated balance sheet
statements.

Financial Reporting

Objective:

Implement financial reporting systems within 6 months
that provide profit and loss, balance sheet, and cash
flow reporting within 1 day of the close of any defined
financial period.

Refined Budget Control
Strategy:

Establish and maintain strong budgetary controls for all
expenditures, linked directly to revenue achievement. All
financial statements must clearly show actual revenue
and expenditure against budget, and indicate
percentage change from the previous reporting level.

Budget Control Objective:

Implement budget control systems directly linked to
financial reports according to the budget control
strategy, within 6 months.

Benefits of Strategy Analysis

Strategy analysis is easy to learn and use, yet it is quite rigorous. It normally requires
3 to 5 days of planning sessions by managers in a business-planning workshop [58] to
develop tactical business plans in an organization. Strategy analysis delivers many benefits as

discussed below. It:

* Produces clear, performance-based statements of policies, goals, objectives,
strategies, KPIs, and action plans (tactics).
* Implements business plans at all management levels.

* Produces a clear definition of quantitative goals and objectives.

* Defines KPIs for performance measurement of changing goals.

* Defines strategies to address opportunities and resolve issues.

* Defines objectives or KPIs so that strategies can be implemented correctly and in

a timely fashion.

* Defines tactics for implementation of plans at lower levels.

%% The project description for the business-planning phase and a business-planning workshop is on the IES Web
site at http://www.ies.aust.com. Click on the Projects link from any page.
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We have discussed the use of strategy analysis to develop, or refine, business plans
at all management levels of an organization. Strategy analysis can also be used to
develop project specifications for enterprise architecture projects or for other projects of
interest. In the next section we will review how strategy analysis is used for this purpose.

Strategy Analysis for Project Specifications

Strategy analysis is used to define specifications for projects where none presently
exist, or to refine current specifications so that the business requirements and project focus
are clearly expressed. Changes are made to the steps of strategy analysis for this
project focus. These changes are listed here and discussed in the following
paragraphs:

* Step 1—Examine business and project mission statements.

» Step 2—Identify project goals and performance criteria.

* Step 3—Define clear business and project goals.

* Step 4—Identify the business problems or opportunities.

¢ Step 5—Determine strategies to address problems or opportunities.
¢ Step 6—Define key performance indicators.

¢ Step 7—Determine which business functions are to be supported.

¢ Step 8—Identify managers and business experts from each function.
¢ Step 9—Schedule joint participation by business and IT experts.

Step 1—Examine Business and Project Mission

This step identifies the business areas to be addressed by the project. These areas
may be in specific business units or in certain functions of the organization. Typically,
this step examines existing business and project mission statements to understand the
business purpose of each area.

Where they are missing, a mission statement should be defined for each involved
business area. Ideally, a manager or experienced staff member from each area should
define these statements. They are intended for use by the project team to define project
specifications, and so should also be reviewed (and corrected where necessary) by other
managers of each business area.

Where statements do exist, this step clarifies those existing statements as required.
It ensures that the purpose of each business area is clearly documented. From this
greater business understanding, a project mission statement is then defined.

Step 2—Project Goals and Performance Criteria

From the project mission, preliminary project goals are defined and performance
criteria are established. For example, a project goal may be defined to design and build a
data warehouse. A performance criterion may be to complete the warehouse by a certain
date. But to build the data warehouse on time, without first ensuring its ability to deliver
required information needed by management, is pointless. These preliminary project
goals and performance criteria must be expanded into more detailed goals and criteria.
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Step 3—Define Clear Business and Project Goals

Projects typically support business goals. For example, the achievement of a business
goal may depend on the ready availability of accurate information for management.
Management defined a strategy to achieve this goal: to implement a data warehouse to
derive and deliver the required information. This was the main reason for initiating the
project in Step 2.

For this example, project goals must be defined that clearly specify what information is
needed to support the business goals. These business goals and the project goals must both
be known if the project is to achieve those goals. They must fully define what results will
achieve those goals.

Step 4—Identify Business Problems or Opportunities

The business problems or opportunities are generally well known; in many cases
they are the reasons for establishment of the project. But it is important here to apply
the complete strategy analysis Step 4 as discussed earlier. This identifies all relevant
business issues: problems, threats, and opportunities for the business areas. It identifies
strengths and weaknesses. These all provide input to the next step, to decide specific
strategies to be followed by the project.

Step 5—Strategies for Problems or Opportunities

The understanding gained from Step 4 above enables specific features or characteristics
of the project to be defined. These are strategies to address identified issues, using
relevant technologies and drawing on specific strengths (or addressing weaknesses) as
required.

From this examination, the best strategies are selected to achieve the project goals
and business goals. These project strategies clearly define what the project has to do to
achieve the project and business goals (but not yet how). It is typically only in the technical
design of the project that the detailed tactics for implementation are defined, that determine
how the strategies will be implemented.

Step 6—Define Key Performance Indicators

Now key performance indicators can be defined to ensure that the project strategies
established in Step 5 are correctly implemented. These KPIs typically define measures
that enable the functionality of implemented project strategies to be tested. They permit
assessment of the ability to support achievement of related project or business goals.

Step 7—Determine Business Functions

From the preceding steps, a clear definition of business and project mission, as well
as business and project goals, issues, strategies, and KPIs, will emerge. But during these
steps, some changes may have occurred in the specification of the project that could affect
other parts of the organization.
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This step therefore provides an important crosscheck. All areas and functions that
are affected by the project are listed, so representatives from those areas can be identified
in the next step.

Step 8—Identify Managers and Business Experts

A project strategy—function matrix is developed in this step. This lists relevant business
strategies and all project strategies each as a separate row, with all affected areas and
functions as columns. Primary responsibility for each business or project strategy is shown
as a solid bullet in the relevant column. An open bullet shows secondary responsibility of
all other affected columns.

Step 9—Schedule Joint Business and IT Participation

The matrix developed in Step 8 allows primary and secondary responsibility areas
or functions to be identified for each strategy row. It also allows all strategies for an area
or function column to be readily identified by reading down that column. Managers,
business experts, and IT experts with detailed knowledge of each relevant business or
project strategy can now be easily identified. Their knowledge will be needed to develop a
strategic model, as discussed in Chapter 7.

Preparation for Strategy Analysis

In this section we will discuss the preparatory steps for business planning. We will
use a questionnaire [59] to obtain planning statements for later strategy analysis
refinement.

Business Planning Questionnaire

A questionnaire is often helpful as a catalyst to obtain relevant planning statements
from business managers who are responsible for implementing part of the business plan.
A partial questionnaire, with some responses, is shown in Box 3.1 through 3.3. The
complete questionnaire can be downloaded online [60].

The questionnaire is completed before a business-planning workshop [61]. As
preparation for the workshop, it enables managers to provide input based on their
understanding of the planning statements for their areas of management responsibility. A
questionnaire template is provided online, as we will discuss in Business Planning
Questionnaire. The completed questionnaire is used as a catalyst for strategy analysis as
used in the workshop, based on the steps in this chapter.
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60

61

Earlier versions of this questionnaire appeared in the Information Engineering books by Clive Finkelstein,
where it was called a management questionnaire. The business-planning workshop is part of the business-
planning project phase.

The full questionnaire is at: http://www.ies.aust.com/EA Book/Chap-03-questionnaire.zip. See Questionnaire
Templates for Enterprise Architecture later in this chapter.

The business-planning workshop is part of the business-planning project phase and is described in the
questionnaire in [58].
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Each manager completes the questionnaire personally—it is not done in a group, or
by committee. Individual input from each manager is required. To encourage all
respondents to provide completely candid answers, the responses are kept completely
anonymous.

On receipt back from all participants, the responses to each question are combined so
there is no way the consolidated answers can be used to identify the original
respondents. With such anonymity, all participants are encouraged to provide as much
candid feedback as possible, both positive and negative.

Box 3.1 through Box 3.3 includes the first three questions of the following list.
These are shaded in the boxes—to distinguish them from responses, which are shown
as bulleted italics:

Define your organization’s mission and purpose.
Define your business unit’s mission and purpose.
Prioritize policies, objectives, or strategies.

List existing and potential products and services.

1

2

3

4. List existing and potential markets.
5

6. List existing and potential channels.
7

7. List strengths, weaknesses, opportunities, and threats.

These questions and sample responses are discussed next. All questions are
shown in the questionnaire template that is available online [62], as discussed later.

Enterprise Mission and Purpose

The questionnaire starts by quoting the mission statement of the enterprise. Each
person is asked to comment on the quoted mission. The respondent is asked to suggest
how the mission statement could be improved, and to suggest how it should be expressed
for the future [63]. Each question in Box 3.1 is shaded, with sample responses in
bulleted italics:

* The mission of XYZ Corporation has been inserted in the questionnaire as Question
la in Box 3.1. Please take a moment to review this statement.

* Question 1b asks for comments about the mission statement. These comments
have been consolidated, anonymously under Question 1b in Box 3.1.

* Question Ic asks for comments on what the mission should be, for the future.
Sample replies are consolidated under Question 1c in Box 3.1.
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The full questionnaire is at: http://www.ies.aust.com/EA Book/Chap-03-questionnaire.zip. See Questionnaire
Templates for Enterprise Architecture later in this chapter.

The intent is not to change the mission as such, but to focus on its directional role for the future.
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These initial questions establish a firm foundation for later questions. They
encourage comments about the present mission and purpose statement for the
enterprise, and then ask the participants to suggest what is needed for the future. It
focuses their attention on broad enterprise directions, in preparation for more detailed
questions later.
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Box 3.1: Organization’s Mission and Purpose Statement

As you are aware, we are experiencing rapid changes in our environment, in
our industry, and in our markets. You have been invited to participate in a
Business Planning Workshop, which has been scheduled as advised separately
by e-mail. This questionnaire provides input for that workshop. Please enter
your responses after each question in the Microsoft Word document attached to
this e-mail message.

All responses are totally anonymous, so please feel free to answer each
question candidly and completely. We encourage frankness and forward-looking
suggestions. Insert as much text as you need, to respond fully to each of the
following questions.

1. Define the Mission and Purpose of our Organization

Our Current Mission and Purpose is expressed as follows:

“We supply products and services to address the needs of our customers, wherever
they are located. On their behalf we will research and source the most appropriate
products from the world’s leading suppliers. We are skilled and dedicated people
working with our customers to satisfy their needs and expectations for our long-term
mutual benefit. We will provide exceptional service and value so that we will always be
their first choice. We will increase the value of our Company, and improve the
economic well-being and quality of life of our customers, suppliers, staff, and other
stakeholders.”

a) Please Comment on the Mission Statement. Please be candid—provide positive or
negative comments and indicate any suggestions for improvement.

e This mission is very flexible, but it does not define any boundaries for products or
suppliers. Are we restricted in any way?

e The mission does not define which customer types are acceptable.

b) What Should Our Mission and Purpose Be? Will the mission statement in a)
above help guide our future? Suggest improvements or provide suggested
rewording.

e There are no pricing or profitability criteria to guide us in deciding which
customers or products we can address.

e For governance and security reasons, the mission should provide criteria to
determine any products and services or customers that are not acceptable to our
future direction.

e There are no economic criteria defined that enable us to decide how much

research is appropriate to address a customer’s request.
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Business Unit Mission and Purpose

The next questions request the mission and purpose statement of each participant’s
area of responsibility. Regardless of whether each person has management responsibility to
define or change this statement, all are encouraged to provide suggestions for change.

¢ Question 2a first asks the participant to quote the mission statement for his or her
particular area. A sample mission statement for the Project Management
Business Unit of XYZ is shown in Question 2a of Box 3.2, in italics.

* Question 2b asks each participant to comment on whether this mission is also
suitable for the future. Sample responses for Question 2b of Box 3.2 are
shown.

*  Question 2c asks for suggested wording that would address the preceding
comments for the future. The response to Question 2¢ in Box 3.2 provides a
suggested reworded and refined mission statement.

Box 3.2: Business Unit Mission and Purpose

2. Define Your Mission and Purpose: This will help us ensure that all areas are working
together to support our organization’s direction for the future.

a) What Is Your Mission Now? Please document the mission and purpose of your area,
as you understand it.

e Project Management: We will establish a project to manage the research and
sourcing of each customer’s product requirements, based on their identified needs and
location. For each customer project, we will research and source the most appropriate
products from the world’s leading suppliers.

b) What Will This Mission Be in the Future? Is this mission statement suitable also
for the future?

» As worded, there are no pricing or profitability criteria to guide us in deciding
which customers or products we can address.

« Governance and security criteria should be defined to identify any projects that are
not acceptable to our mission.

e There are no economic criteria defined that enable us to decide how much research
is appropriate to address a customer’s request.

¢) What Should This Mission Be in the Future? Please reword or refine your
mission statement to address what you feel is needed for the future.

Project Management: We will establish a project to manage the research and sourcing
of each customer’s product requirements, based on their identified needs and location.
For each customer project we will assess the customer based on profitability, product
pricing, governance, and security criteria. Based on guidelines defined with the
criteria, we will research and source the most appropriate products from the world’s
leading suppliers.
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Policies, Objectives, or Strategies

Box 3.3 shows sample responses for the third question, which asks for statements of
the policies, objectives, or strategies that apply to each participant’s area. Earlier, we were
quite specific when we discussed these terms. However we do not want to be pedantic in
the questionnaire; all we need is each participant’s own words.

We will later use these statements as catalysts for strategy analysis. At that time we
may reword the suggested statements. Notice that Question 3 in Box 3.3 does not
clarify what the terms mean; it only invites input—shown as numbered italics.

Question 3a asks for the policies, objectives, or strategies to be listed. It asks for
relative priorities that apply to each statement, where 1 = high priority; 2 = medium
priority; 3 = low priority. Sample responses are in Box 3.3.

Box 3.3: Policies, Objectives, or Strategies

3. Prioritize Policies, Objectives, or Strategies: We need to understand the policies, objectives, or
strategies for your area of responsibility, and their relative priorities.

a) List and Prioritize the Relevant Policies, Objectives, or Strategies for Your Area: Please list all policies,
objectives, or strategies first, then review them and indicate their relative priorities as follows: 1 = high
priority; 2 = medium priority; 3 = low priority.

POLICY, OBJECTIVE, OR STRATEGY PRIORITY
1. Each project must have a project owner, responsible for allocating and managing the 1
project budget.
2. Each project must have a project manager, responsible for completing the project by 1

the scheduled date, within budget.

3. Projects are only authorized that can achieve project objectives by the scheduled 2
completion date, within budget.

Processing of Questionnaire Responses

As the responses to the questionnaire are received, all participants’ responses are
consolidated under each question. This consolidated response is then reproduced for each
attendee at the business-planning workshop, over 5 days. It becomes a catalyst for
discussion during the workshop. Each strategy analysis step is covered in turn, and
then the workshop attendees immediately apply that step using their consolidated
responses as a starting point for discussion and refinement.

Refined Policies, Objectives, or Strategies

Below we can see the partial result of later applying Step 4 of strategy analysis in this
chapter to the policies, goals, or objectives statements that were provided as responses
in Box 3.3. Compare the responses in Box 3.3 with those shown in Table 3.6 to see
refinements that were made.



Chapter 3: Using Strategy Analysis to Define the Future 74

Markets, Products, Services, Channels, and SWOTs

The remaining tasks not addressed by Boxes 3.1 through 3.3 are shown in the fol-
lowing list. They address current and potential markets; products and services;
channels; and strengths, weaknesses, opportunities, and threats (SWOTs). These and
subset questions are included in the questionnaire template as discussed next.

4. List existing and potential markets.

5. List existing and potential products and services.

6. List existing and potential channels.

7. List strengths, weaknesses, opportunities, and threats.

Table 3.6 Step 4 of Strategy Analysis Refines Earlier Thinking

Refined Policy, Objective, or Strategy

Priorit
Yy

1 Projects are initiated by a project owner, who requires 1
completion of the project to deliver defined business
objectives within an agreed budget and time.

2 A project manager is allocated to a project by the project
owner. The project manager has responsibility to manage
the project to completion, to achieve defined project
objectives by the planned time and within the allocated
budget.

3 Projects are authorized by management based on planned
capability to achieve project objectives within an agreed

budget and time, for a defined return on investment (ROI).

Questionnaire Templates

This section discusses a business-planning questionnaire template that can be tai-
lored to address your enterprise needs. It invites input prior to a business-planning
workshop that uses strategy analysis. A strategic-modeling questionnaire template can
also be tailored and used prior to a facilitated strategic modeling session. This is
discussed in Chapter 7.

Business Planning Questionnaire Template

A template is provided online to help you prepare a business-planning
questionnaire before a business-planning workshop [64]. The business plan from that
workshop becomes the high-level horizontal slices of the Why column for the Scope and
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A questionnaire template is included online as the Word file Chap-03-Questionnaire.doc at
http://www.ies.aust.com/EA Book /chap-03-questionnaire.zip. This can be tailored to your organization for
input to the business-planning workshop. If you wish, Clive Finkelstein can personally present this
workshop on your premises. Contact him via the Contact Us link on the IES Web site at
http://www.ies.aust.com.
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Business rows (Planner [C6R1] and Owner rows [C6R2]) of the Zachman framework
as discussed in Chapter 1. This becomes the starting point for enterprise architecture
using the methods described in later chapters.

Strategic Modeling Questionnaire Template

An enterprise architecture project may not have any authority to change the strate-
gic plans, or to define or refine lower level tactical or operational business plans. In this
case a business-planning workshop is not relevant.

The enterprise architecture starting point is still the Zachman framework Why
column for the Scope and Business rows (Planner [C6R1] and Owner rows [CO6R2]). A
strategic modeling questionnaire is used instead as the input to a facilitated strategic
modeling session [65]. To illustrate this, Boxes 3.1 through 3.3 will be used in Chapter 7
as catalysts for strategic modeling.

Summary

In this chapter we covered the business-planning method of strategy analysis for rapid

delivery of enterprise architecture, using the Zachman framework Why column for the
Scope and Business (Planner and Owner) rows.

* We discussed strategy analysis, to define business plans if none presently exist or
to refine existing plans. This method is easy to learn and it can be used to define
business plans for any management level or for any project.

* We discussed how a business-planning questionnaire is used to obtain planning
statements as input catalysts for a business planning workshop. We used sample
responses to see how consolidated questionnaire responses are prepared.

We are now ready to move to Chapter 4, where we will cover methods that apply to
the application of these business plans for governance analysis.
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The same questions and responses also apply for a strategic-modeling workshop. In this case it is called a
strategic modeling questionnaire. A template for this questionnaire is discussed in Chapter 7.



Chapter 4: Governance Analysis Using Enterprise Architecture 76

Chapter 4: Governance Analysis Using
Enterprise Architecture

In Chapter 3 we covered the strategy analysis methodology. We focused on the Why
column for the Scope and Business rows (Planner [C6R1] and Owner rows [C6R2])
of the Zachman framework, used to define business plans for the future.

This chapter describes a practical approach using enterprise architecture for rapid
compliance with business governance requirements, such as the United States’ Sarbanes-
Oxley Act of 2002. It shows how senior management can establish internal controls by using
a governance analysis framework (GAF). This is used to document the relationships within
an enterprise that support financial and other reporting requirements. It is based on a
comprehensive organizing framework using the Zachman framework, as well as proven
enterprise architecture methods and tools for the documentation and management of the GAF.
It ensures that senior management is able to comply with the internal control reporting
requirements of Section 404 of the Sarbanes-Oxley Act of 2002.

Like Chapter 3, our governance analysis focus in this chapter is also on the Why column
for the Scope and Business rows (Planner [C6R1] and Owner rows [C6R2]) of the
Zachman framework, as shown in Figure 4.1.

Responsibilities Imposed by Sarbanes-Oxley

The Sarbanes-Oxley Act of 2002 (also called Sar-Ox or SOX) assigns responsibility
to senior management of public and nonpublic organizations in the United States [66].
It also is applied in various forms by other countries throughout the world. Of particular
concern is Section 404 of the act, titled Management Assessment of Internal Controls
[67]. Typical examples of the difficulties that face senior management to ensure they
support SOX are issues related to internal control over financial reporting of public
companies and issues related to judgments and estimates that may change over time.
These are discussed in [68].
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A summary of the Sarbanes-Oxley Act of 2002 is located at http://www.aicpa. org/sarbanes/index.asp. The full
text of the act is available from these resource links as Sarbanes-Oxley Act 0723 02.pdf. A summary of key
sections of the act is available at http://www.aicpa.org/info/sarbanes oxley summary.htm.

Section 404 states that it is “the responsibility of management for establishing and maintaining an adequate
internal control structure and procedures for financial reporting.”

The following two quotations are from Key Issues Document—FINAL.pdf in 2003_0822_ pcaob.zip, which can be
downloaded from http://www.aicpa.org/sarbanes/index.asp. “Management is required to document the
system of internal control over financial reporting. As required by the Sarbanes-Oxley Act of 2002
(SOX), section 404 (Management Assessment of Internal Controls), management will be required to
assess the effectiveness of these controls. The ASB [Auditing Standards Board] believes that the evidence
management uses to support its assertion about the effectiveness of its internal control also should be
documented. The ASB believes that a failure to document the system of controls or the evidence used in
making the assessment should be considered a weakness in internal control...”

“Management must recognize that judgments and estimates are subject to second-
guessing, and an assessment can change in a subsequent period if new information becomes available. As a
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Figure 4.1: Governance analysis addresses the Why column for the Scope and Business rows
(Planner [C6R1] and Owner rows [C6R2]) of the Zachman framework.

The required internal controls vary from enterprise to enterprise. They need to be
tailored to the industry or industries in which the organization operates, and are typically
unique for each enterprise—where business activities and processes determine internal
controls as well as financial controls. They are closely related to the IT systems and
databases that the enterprise uses for financial and other reporting.

For example, a simple test that can be applied in an organization is to ask staff why
they carry out a specific business process, financial or otherwise. This is a question that
may be asked by an auditor to see whether internal controls referenced by management
do actually work. When a person is asked, “Why do you do that process in that way?”
the response is often “Because we have always done it that way.” This answer indicates
that the reasons—even if they were once known—have become lost to history. It is a
warning signal to the auditor and to management that the internal controls are not
working in that particular case.

Another example of some of the questions that auditors must ensure are adequately
addressed is shown in Figure 4.2, in relation to multiple-location testing considerations.
These questions relate to business units and locations and are generally tested first by
auditors.

result, the system of internal control over estimates is particularly sensitive because the auditor or a
regulator might conclude that the internal control system was either not appropriate or not functioning
because it allowed an inappropriate estimate to be booked in the first place. This will be true for any account
or control where there is a greater degree of subjectivity.”
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Multi-location Testing Considerations
S : : Yes Evaluate documentation and test
Is location or business unit significant controls at each
individually important? location or business unit
No
Are there specific Yes Evaluate documentation and
significant risks? and test controls over
specific risks
No
Are there locations or business Yes No further action
units that are not important even required for such units
when aggregated with others?
l No Evaluate documentation and
Yes test entity-wide controls over group
Are there documented entity-wide
controls over this group?
No Some testing of controls at individual
locations or business units required

Figure 4.2: Multiple-location testing considerations for auditors in relation to internal control
reporting for Sarbanes-Oxley. (Source: File 2003 _0822_Sarbanes-Oxley _Omnibus_Final _rev.pdf
in 2003 _0822_pcaob.zip as discussed in [3]. [Reprinted with Permission])

They should be easy for most enterprises to answer. Difficulty answering these
simple questions may indicate more serious deficiencies in internal controls. This can
lead the auditor to pose more difficult questions, where the detail of the answers is less
important to the auditor than the demonstrated fact that senior management does have
relevant answers available.

Typical Internal Control Questions

For complete satisfaction that internal controls are not only implemented, but
also work in practice throughout the enterprise, senior managers need to show that
answers are available for management and audit questions to determine SOX compliance.
These relate to key resources that are needed, such as data, business activities and
processes, locations, people or business units, and events. The answers should relate back
to strategic and tactical business plans that have been defined by management as follows:

* For data: What do the data represent? How are the data processed? Where are they
used? Who is responsible for the data? When are the data used? Why are the data
needed? Do these data support the strategic and tactical business plans?

* For processes: How do we execute our processes? What data do they use? Where
are they processed? Who is responsible for the processes? When are these
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processes used? Why are the processes needed? Do they support strategic and
tactical business plans?

* For locations: What data does the location need? How are processes executed in
the location? Who is responsible for the location? When is the location involved in
key events? Why does the location exist for the enterprise? Do the business plans
for each location support the strategic and tactical business plans?

*  For business units or people: What data do the business units need? How are key
processes executed in each business unit? Where is each business unit located?
Who is responsible for the business unit? When is the business unit involved in key
events? Why does each business unit exist? Do the business plans for each
business unit support the strategic and tactical business plans?

* For business events: What data does each business event need? Which processes
are initiated by each business event? Where do business events occur? Who is
responsible for these business events? When do they occur? Why do they occur?
Do the business events support the strategic and tactical business plans?

* For business plans: What data do the business plans need? How do processes
support the business plans? Which locations do the business plans apply to? Who
is responsible for these business plans? When does each event occur that supports
the business plans? Why do the business plans exist? Do tactical and operational
business plans support the strategic plans?

An auditor expects the answers to most of these questions to be available to senior
managers, at least when applied at the strategic level—and for key financial aspects at the
tactical level also. But the reality in most organizations is much different. Apart from
questions relating to “where” and “who,” the answers for many of the preceding
questions are extremely difficult to obtain.

Managing Internal Controls Using Enterprise Architecture

These are simple internal control questions: what, how, where, who, when, and
why. If controls are in place, these questions should be capable of being answered
from the different perspectives of management and staff levels in an enterprise. The
answers available to senior managers (as the planners and owners of the enterprise)
are likely to be less detailed than those needed by middle managers, business experts,
and IT staff (as the designers and builders of the enterprise).

The six columns of the Zachman framework for enterprise architecture address
these six questions (see more detailed discussion in Chapters 1 and 5 and the
Zachman framework graphic PDF file available online as discussed in Chapter 1). In
that chapter we saw that each framework cell should contain primitive models.
Enterprise architecture has previously been considered to be an IT responsibility, but
when used by managers, it enables precise governance analysis. For example, a
matrix shows the relationships that exist between two columns. Each matrix can be
used by managers to answer questions such as who and what; where and who; how
and why; why and what and so on.
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What How Where Who When Why
PLANNER
Objectives/Scope
OWNER
Conceptual
DESIGNER
Logical
BUILDER
Physical
SUBCONTRACTOR
Out-of-Context
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 4.3: The Zachman framework for enterprise architecture can be used to create a
governance analysis framework as an internal control reporting approach to comply with
Section 404 of the Sarbanes-Oxley Act of 2002.

The designers, builders, and subcontractors (often outsourced) work with the
business experts who understand the business processes of the enterprise. Based on
this business knowledge, IT staff design and build systems and databases that support
those processes. They provide the data, information, and processing needed for day-
to-day operational functioning of the enterprise. They are represented by the bottom
three rows of the Zachman framework in Figure 4.3.

In most enterprises, senior managers are not involved in enterprise architecture
(EA). This has been considered by many to be a computer discipline. Although this is true
in part, EA is also a business discipline. It enables business experts and IT staff, working
together, to establish and define internal controls—as systems to support key business
processes and databases that are needed for internal control reporting. However, when
used by senior management, enterprise architecture also provides methods for business
transformation as discussed later.

It is the responsibility of senior managers—as the planners and owners of busi-
ness plans, data, processes, locations, business units, and events that are used to
manage the enterprise—to define the objectives and scope of the internal controls. It
is also their responsibility to provide the high-level perspective or view that is needed
to manage these controls. These perspectives are defined in the first two Zachman
framework rows in Figure 4.3. It is important to note that senior management
involvement in enterprise architecture for SOX internal control reporting is missing
in most enterprises today.

In the past, the absence of these controls has merely been embarrassing. With the
legal implications of Sarbanes-Oxley noncompliance, however, an inability by senior
managers—due to the complexity of most enterprises—to answer internal control
reporting audit questions takes on a new personal meaning. The penalties are onerous
and can lead to jail time. What is needed is a governance analysis framework that is
both easy to create and easy to use and that can be used to obtain answers for relevant
internal control reporting questions.
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Figure 4.4: Typical GAF matrix that relates why (as rows for planning statements) and who
(as columns for business units).

Governance Analysis Framework for Sarbanes-Oxley

The Zachman framework provides a way to cut through the complexity of today’s
enterprises and document the relationships that exist between each column for each
row. These relationships are illustrated as matrices, shown in Figures 4.4 through 4.7
and discussed next.

They address governance of the project management business unit of a typical
enterprise. These matrices are based on a high-level strategic model of the enterprise, which
was introduced in Chapter 1 and is discussed further in Chapter 7. The definition of the
matrices is described in detail in Chapter 8.

The right window of Figure 4.4 shows an organizational structure for project
management in some organizations. Under the project management business unit are
three business units: financial management, resource management, and schedule
management. These business units represent model views of the enterprise.

The left window shows a typical governance analysis framework matrix. This
relates business-planning statements (goals, objectives, policies, KPIs, strategies, tactics,
and so forth). The statements are shown as rows and address the question of why. These
are Project Management planning statements that we discussed in Box 3.3 in Chapter 3.
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Relevant business units (based on the model views in the right window) are shown as
columns of the matrix; they address the question of who.

Reading across a row in Figure 4.4 shows ticked business units that are respon-
sible for, or involved in, implementing the relevant planning statement for that row.
For example, the P3 Project Authorization (Policy) row that is highlighted shows the
business units that are involved: F1 Strategic Model, F2 Project Management, F3
Financial Management, and F4 Resource Management. This clearly answers the
question of who is responsible for managing, or involved in implementing, this
statement.

Reading down a column in Figure 4.4 indicates the subset of planning statements
that the relevant business unit column is responsible for, or involved in imple-
menting. For example, reading down the F3 Financial Management column, the
ticked planning statement rows together represent the tactical business plan for
financial management in the business unit. By referring to the detailed text in those
planning statements, these rows clearly answer the financial management question of
why for financial reporting.

Figure 4.5 shows a similar matrix that lists business activities for financial man-
agement as rows, with the relevant business planning statements shown as columns.
This matrix is initially blank when it has just been created for the particular organi-
zation. It provides a governance analysis framework that is still to be completed by
knowledgeable business experts. When completed as shown in the figure, it can be
easily used to answer the questions of sow and why.

Reading across a row in Figure 4.5 with an understanding of the relevant business
activity for that row, the financial management business experts refer to the relevant
planning statement text for each column. They tick those planning statement columns
that require the relevant activity.

On completion of the matrix in this way, some internal controls for financial
management have now been documented for later reference. For example, reading
down a planning statement column in the matrix answers the question of how the
planning statement is implemented or managed based on the activity rows that are
ticked. Reading across an activity row answers the question of why the activity is carried
out, for all of the planning statement columns that are checked.

Figure 4.6 provides a further internal control matrix. It relates business plans
(shown as planning statement rows) with data (shown as data object columns). When
this governance analysis framework matrix has been completed, it can be used to
answer what and why.

For example, reading across a planning statement row in Figure 4.6—such as for
the P2 Project Management (Policy) row—each data object column is ticked that
provides data in support of the full text of that planning statement.

On completion of the matrix, by reading down a data column, each ticked row
shows the planning statements that the data supports, hence answering the question of
why the data are needed.
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Figure 4.5: Typical GAF matrix that relates how (as rows for business activities) and why (as col-
umns for planning statements).

Reading across a planning statement row indicates the data that are available to
support that statement and associated management decision making. This answers the
question of what; it shows the data that support the relevant statement.

A fourth GAF matrix is also very important. This is shown in Figure 4.7. It lists
business activities as rows, with data objects as columns (named Entities in the fig-
ure). To complete this matrix, business experts who are knowledgeable in a listed
business activity row will tick each data column that the activity requires. The
resulting completed matrix in Figure 4.7 enables the questions of what and how to be
answered. Reading down a data column, each activity row that has been ticked
indicates how the data are used. Reading across an activity row, each column that has
been ticked indicates what data are required. We will later see in Chapter 7 how we can
derive the data needed by an activity.

Other matrices are also needed to be able to answer each of the internal control
questions posed earlier. Relevant matrices are identified next, with reference (in
parentheses) to earlier figures where appropriate:

* Data matrices: data to processes (see Figure 4.7); data to locations; data to
people or business units; data to events; data to business plans (see Figure 4.6);

* Process matrices: processes to data (see Figure 4.7); processes to locations;
processes to business units; processes to events; processes to business plans
(see Figure 4.5);

* Location matrices: locations to data; locations to processes; locations to people
or business units; locations to events; locations to business plans;
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Figure 4.6: Typical GAF matrix that relates why (as rows for planning statements) and what
(as columns for data objects).

* People or business unit matrices: people or business units to data; people or
business units to processes; people or business units to locations; people or
business units to events; people or business units to business plans (see Figure
4.4);

* Business event matrices: business events to data; events to processes; events to
locations; events to people or business units; business events to business plans;

* Business plan matrices: business plans to data (see Figure 4.6), business plans to
processes (see Figure 4.5); business plans to locations; business plans to people
or business units (see Figure 4.4); business plans to business events.

When senior managers use governance analysis framework matrices as described
here, they are able to demonstrate that they have a powerful management tool for
internal control reporting as required by the Sarbanes-Oxley Act of 2002.

The development of the matrices just summarized is discussed in Chapter 8. This
development is discussed at an overview level in the next section.
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Figure 4.7: Typical GAF matrix that relates how (as rows for business activities) and what
(as columns for data).
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Developing a Governance Analysis Framework

It is important to note that none of the matrices discussed in Figure 4.4 through 4.7
were manually defined. Manually determining the relevant row and column titles for
each of these tailored matrices is extremely difficult; to keep them manually updated
continually as the enterprise changes over time is even more difficult. Only if all
matrices are kept up to date over time can they be relied on for effective internal
control [69]. When other matrices that have also been listed above are considered,
manual definition and maintenance of these matrices for internal control reporting
purposes is no longer a practical or realistic option. Instead, the row and column
titles for each matrix in these figures were automatically generated from a strategic
model by a modeling tool (discussed in Chapter 8), based on a rigorous governance
analysis methodology. Each generated and tailored matrix provides a governance analysis
framework to be completed by relevant business and IT experts.

When completed, these matrices provide a powerful internal control reporting
capability. Furthermore, this automated support enables the matrices to be easily kept
up to date over time as required by SOX. Any relevant changes are automatically applied
to all other matrices that are also affected. The methodology, the steps, and the modeling
tools used to achieve this automatic matrix creation and maintenance are discussed later in
this chapter.

These matrices are generated from the business plans that are defined and
agreed by senior management for the enterprise. Such plans define the strategic directions
that the senior management team establishes to manage the enterprise today, and
provide direction as it moves into the future. These strategic plans provide a catalyst to
develop a tailored strategic model for the enterprise.

A strategic model provides a “picture of the business,” similar in concept to the layout
of a city. A city map clearly shows the layout of streets (where) and the access routes
that define how to get there. It also indicates what is located in parts of the city.
Given a reason (why) to take a given route at a certain time (when), people (who) can
use the map to navigate through any city. The development of a strategic model is
discussed in detail in Chapter 7.

What is missing in most enterprises is a similar map (or picture) of the business. A
city map can be bought from newsagents in that city, but no newsagent sells strategic
models for enterprises. In the absence of a strategic model for your enterprise, it is hard
to answer the questions we discussed earlier. As a result, internal control reporting is
quite difficult. A strategic model (developed and tailored to an enterprise) enables senior
managers, as well as middle managers, expert business staff, and IT staff, to see the
data, activities and processes, locations, business units or people, the business events,
and the business plans that all need to be managed effectively for internal control
reporting.

% This maintenance over time is required to accommodate changes that occur in procedures and estimates, as
specified by the SOX quotations in [64].
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From the strategic model, the governance analysis framework matrices discussed
earlier become dynamic. They are automatically generated. For example:

* The strategic data of vital importance for financial reporting and internal control
reporting is defined as the strategic model is developed. These data are
automatically used to create the data columns in Figures 4.6 and 4.7.

* The strategic model also enables key business activities and processes to be
identified and named. These identified activities and processes are automatically
used to create the activity rows shown in Figures 4.5 and 4.7.

¢ The planning statements from strategic plans that are used as the catalyst to
develop the strategic model are automatically used to create the statement rows
shown in Figures 4.4 and 4.6 and statement columns shown in Figure 4.5.

* The named business units responsible for, or involved in, implementing the
business plans are automatically used to create the business unit columns in Figure
4.4.

¢ Similarly, the strategic model is automatically used to create the relevant rows and
columns of many other matrices as discussed earlier.

The role of the strategic model is vital for automatic creation of the governance
analysis framework matrices discussed earlier, for internal control reporting. Methods
and tools for developing and maintaining these internal controls are discussed next.

Methods and Tools for Governance Analysis

The development of a tailored strategic model for an enterprise is the vital first step
toward establishing internal control reporting based on dynamic governance analysis
framework matrices that can be automatically generated as discussed earlier. The method
used to achieve this is called strategic modeling.

A typical strategic modeling project to define a tailored strategic model for an
enterprise takes 25 days—typically spread over 3 months as illustrated later in Figure 4.8
and discussed in Chapter 7. This 25-day period does not result in completed GAF matrices,
but it does automatically create each relevant blank dynamic matrix row and column name,
tailored to the terminology of the enterprise.

The completion of a strategic modeling project in this time frame depends on corporate
buy-in and support by senior management. It requires the senior management team and
their direct reports to participate for 2 days in a facilitated session near the start of the 25-
day period to help develop the tailored strategic model. Their active commitment is vital: It
ensures that their key needs for internal control reporting are incorporated into the strategic
model. For success, a senior manager who is prepared to act as the sponsor or “champion”
of the strategic modeling project is needed to convince other managers that they should
actively and personally participate in the 2-day facilitated session.

Two days is a significant demand on their limited time availability, but it is
essential. Although this facilitated session with management has been reduced in some
cases to 1-day, the accuracy, usefulness, and maintainability of the resulting GAF
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matrices suffer if the senior management team is not actively involved. If their direct
reports participate on the second day, it is critical that senior management spend at
least a further half-day to review the additional detail provided when they were absent
from the facilitated session.

Given this input from the senior management team and their direct reports, a
detailed analysis is carried out by the facilitator in the remainder of the 25-day period
as shown in Figure 4.8. This strategic model analysis identifies key data, business
activities, locations, business units, and business events for the business plans that
were used as catalysts.

The result of this strategic model analysis is documented in an enterprise architecture
portfolio plan (EAPP) report. This is the main deliverable from a strategic modeling project
[70].

The EAPP report includes an executive summary and key recommendations, with a
description of the methods used to maintain the delivered tailored GAF matrices over
time.

Appendices are also included in the EAPP report that document all components of the
defined strategic model for internal control reporting as follows:

* Business plan: Documents the strategic business planning statements that
were used as the catalyst for the facilitated strategic modeling session. These
address the why questions for SOX compliance.

* Strategic model: Documents the enterprise strategic model and high-level tactical
models for key business units. These models are represented as data maps that
show a “picture of the business.”

* Strategic data: Documents the underlying data represented in the enterprise
strategic model and high-level tactical models for key business units. This answers
what questions for SOX compliance.

* Business activities: ldentifies key business activities that are reflected in the
strategic model, as determined during and after the facilitated session. This
answers how questions for SOX compliance.

*  Business activity clusters: Documents automatically derived project plans that
identify the data required by each activity. This identifies activities that can be
reused throughout the enterprise—with large potential cost savings from this
reuse. This also answers how questions for SOX compliance.

*  Business locations: Lists key locations (where relevant) that were identified during
and after the facilitated session. This answers where questions for SOX.

*  Business units: Lists key business units identified during and after the facilitated

™ The development of an EAPP report is described in Chapter 7.



Chapter 4: Governance Analysis Using Enterprise Architecture 88

session based on the high-level tactical models from the strategic model. This
answers who questions for SOX compliance.

* Business events: Lists key business events (where relevant) identified during and
after the facilitated session. This answers when questions for SOX compliance.

«  GAF matrices: Documents blank governance analysis framework matrices
from the data, activities, locations, business units, events, and business plan from
the earlier appendices. This includes the four tailored matrices discussed in
Figures 4.4 through 4.7 and other matrices as required.

The EAPP report and its contents (as described earlier) provide a high-level documented
view of tailored internal control reporting from the perspective of senior management.
Business experts then must complete these matrices, as discussed earlier. The strategic GAF
matrices are typically defined later as more detailed matrices by key business units.

Tactical modeling projects—each similar to the strategic modeling project—
can in turn be undertaken in parallel for each of these business units. The planning
and conduct of tactical modeling projects are described in Chapter 7. Tactical models
are the “vertical slivers” we discussed in Chapter 1 (see Figure 1.7). Tactical modeling
projects can typically be completed in 1 to 3 months, depending on business scope.

The problems previously experienced with traditional methods (see Chapter 1) in
moving from design models into implementation are addressed by the rapid delivery
methods in Part II and technologies in Part III. Together, these enable tactical models to
be delivered rapidly into production in 3- to 6-month increments.

Strategic modeling and tactical modeling projects have been completed for large and
medium commercial enterprises throughout the world. Some of these projects are
described in Chapter 7 [71]. Governance analysis frameworks for internal control
reporting are also vitally important to large government departments and defense
departments. Strategic modeling and tactical modeling projects for government and
defense have been completed in the United States, Canada, Australia, and New Zealand.
The success of each project was due largely to a sponsoring senior manager who acted
as the “champion” for the project. The ability to develop the tailored definition of a
strategic model, together with the appendices and matrices discussed earlier, depends on
the methods that are used for strategic and tactical modeling projects as described in
Part II.

Most important is the ability to develop a governance analysis framework that is
tailored uniquely to an enterprise—and to complete this GAF in 25 days within an elapsed
3 months. Most modeling tools require much of the definition to be carried out manually
over many months (sometimes even over years), but not in days. Their lack of automated
tools for dynamic maintenance may further mean that this maintenance must also be
done manually.
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Clive Finkelstein has completed many strategic and tactical modeling projects in 20 to 25 days throughout the
world. Many of these have provided rapid delivery of priority enterprise architecture areas into
production in 3 to 6 months as described in Chapter 7.
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The strategic and tactical modeling projects discussed used two modeling tools to
complete these projects rapidly. These are Visible Advantage and Visible Analyst, both
available from Visible Systems Corporation [72]. Screenshots of Visible Advantage were
shown earlier in Figures 4.4 through 4.7. Visible Analyst, with its full support of the
Zachman framework for enterprise architecture as a clickable interface, is shown in
Figure 4.1. Other modeling tools can also be used, such as IBM Rational System Architect
[73]. Tools are also available for automatic code generation and for problem tracking
[74]. These modeling tools are all discussed in Chapter 15.

An important comment was included in the preceding discussion about the EAPP
report. This was the reference to strategic model analysis, which was briefly mentioned in
relation to business activity clusters. Visible Advantage automatically generates these
clusters as project plans, which are used for rapid delivery of priority business processes
into production in only 3 to 6 months. This capability for rapid delivery is vital in today’s
rapidly changing world. Priority business processes can be implemented in this rapid time
frame that also use the latest technologies (see Part III) based on XML, Web services,
service-oriented architecture, business process modeling notation (BPMN) and business
process management (BPM) languages, such as business process execution language
(BPEL). Furthermore, BPM languages can be automatically generated as executable
code from process models, workflow models, or similar diagrams. This means that
business processes can be rapidly delivered into production, and also can be easily and
rapidly changed as the business changes.

An important point is the ability of the modeling tools used in Figures 4.4
through 4.7 to automatically identify reusable activities as part of their analysis of
the strategic model. Business activity clusters are derived automatically by entity
dependency analysis and clearly identify reusable activities as discussed in Chapter 7.
These reusable activities are a catalyst for business transformation.

Business Transformation Using Enterprise Architecture

A rapid business transformation capability is vital for success in today’s rapid busi-
ness change environment. Even today, most organizations still use business activities
and processes that were defined before the advent of the Internet. These older activities
and processes do not enable the full benefits and cost savings of the Internet to be
realized effectively. The reusable activities and processes identified in the EAPP report,
when they are later implemented, often become catalysts for business transformation and
can typically represent potential annual cost savings of hundreds of millions of dollars for
large enterprises [75].

The EAPP reports produced from strategic modeling and tactical modeling projects
use modeling tools to provide the documentation that is needed. This is an added by-
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Further information and the modeling tools: Visible Advantage and Visible Analyst can be downloaded from
Visible Systems Corporation in Boston, Massachusetts, at http://www.visible.com.

This modeling tool was previously known as Popkin System Architect. Popkin Software was purchased in 2005
by Telelogic, which was then purchased by IBM. Further information is at http://www.ibm.com.

Visible provides an automatic code generation tool, Visible Developer and a problem tracking and version

control tool, Visible Polaris. Download both from http://www.visible.com.

A large government department was able to identify potential cost savings of this magnitude in the
development and later maintenance of new systems for these reusable activities. They were able to eliminate
much of the data redundancy in their databases. This project is discussed in Chapter 7.
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product of the enterprise architecture methods used for governance analysis as discussed
in this chapter. The methods and tools are similarly used to implement transformed
business activities and processes for business transformation enablement. These are

discussed in more detail in Part II.

Step-by-Step Approach for Governance Analysis

Finally, the methods discussed earlier in this chapter can be applied rapidly in a
manageable step-by-step approach as listed next. These steps are illustrated in Figure

4.8, which is keyed to each step described next:

¢ Step 1—Establish plan for strategic modeling project.

¢ Step 2—Capture business planning input as catalyst.

¢ Step 3—Conduct strategic modeling facilitated session.

¢ Step 4—Carry out strategic model analysis.

* Step 5—Derive governance analysis framework documentation.

¢ Step 6—Review matrices and governance implementation plan.

¢ Step 7—Manage progressive completion of GAF matrices.

¢ Step 8—Manage implementation of governance analysis systems.

Step 1—Establish Plan for Strategic Modeling Project

A project plan is established to manage the tasks that will be carried out over an
elapsed 3-month period of a strategic modeling project. This involves identifying
senior managers and their direct reports who will participate in the 2-day facilitated

session and the later review session after analysis of the strategic model.

25-day Project for Enterprise Archiftecture Delivery in 3-month Increments

Governance Analysis Project Task Days | Mthl |Mth2 [Mth3 | ... |MthN
1. Establish Project Plan for Governance Analysis and 2 D
Identify Senior Management Participants
2. Distribute Business Planning Questionnaire and 18 —
Consolidate All Responses under each Question
3. Conduct Strategic Modeling Facilitated Session 2 ]
using Consolidated Responses in Plan as Catalyst
4. Analyze, Identify and Document Potentid Priorities 12 m
within Strategic Model from Facilitated Session el
5. Derive Governance Analysis Framework (GAF) 10 ] =
Matrices for Review and later Matrix Population
6. Review Strategic Model Analysis and GAF Matrices 1 I
to set Priorities for GAF Matrices and GAF Systerms
7. Commence Population of Priority GAF Matrices for N
Use in Governance Internal Control Reporting | [l DD
8. Commence 3-month Incrermental Delivery Projects N
of Priority Systers to Support Senior Management | [l I] D

Figure 4.8: Project plan for governance analysis strategic modeling projects.
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The facilitated session is scheduled to take place over 2 days at a convenient date
for all managers, following Step 2.

Step 2—Capture Business Planning Input as Catalyst

Strategic modeling uses the strategic business plans of the enterprise as a catalyst.
These are expanded with input from all participating managers (who were identified in
Step 1) using a business-planning questionnaire tailored from the strategic plans. This
questionnaire was discussed in Chapter 3 and is available online [76]. Figure 4.8 shows
that anonymous responses are requested for each question from each manager, 3 weeks
prior to the 2-day session.

All responses are returned to a central point a few days prior to the scheduled
facilitated session, where all manager responses to each question are consolidated under
that question—maintaining full anonymity to encourage uninhibited discussion during the
facilitated session. The strategic plans and all consolidated questionnaire responses are
entered into the modeling tool that is to be used in Step 4 for later strategic model analysis.

Step 3—Conduct Strategic Modeling Facilitated Session

The scheduled 2-day strategic modeling facilitated session is undertaken with all of
the invited managers present, using the consolidated responses to the business-planning
questionnaire as a catalyst. From these, with further expansion of business strategies by
the group of managers based on questions asked, the facilitator progressively develops a
“picture of the business” on a whiteboard to represent the strategic model, as discussed in
Chapter 7. The facilitator and managers identify, name, and prioritize business activities
and processes that exist within the strategic model. As required by the enterprise, key
locations, organizational units, and business events may also be listed if they are not
already documented elsewhere.

Step 4—Carry Out Strategic Model Analysis

On completion of the facilitated session, the facilitator enters the strategic model into a
modeling tool [77]. This tool is uniquely able to analyze and automatically identify the
data required by each key business activity or process prioritized by the managers during
the session. Business and IT experts, working together under the guidance of the
facilitator, develop textual definitions for identified data, activities, and processes
represented in the model. These data and activity definitions are entered into the
modeling tool, together with the lists of key locations, organizational units, and the
business events that were obtained from available documentation or separately listed
during the session in the absence of that documentation.

76 A business planning questionnaire template can be downloaded as the Word file Chap-03- Questionnaire.doc
from http://www.ies.aust.com/EA Book/chap-03-questionnaire.zip. In Chapter 3, we saw that this is
tailored to your organization for input to the business-planning workshop. It can also be used to provide
input for governance analysis in a strategic modeling facilitated session.

7 Visible Advantage is typically used to carry out automatically this strategic model analysis, as discussed in

Chapter 7. It can be downloaded and further details are available from http://www.visible.com.
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Step 5—Derive Governance Analysis Documentation

Following analysis of the strategic model in Step 4, the agreed names from the facilitated
session and associated definitions of data (what), activities and processes (how),
locations (where), organizational units (who), business events (when), and business plans
(why) are used to derive the key matrices identified by the enterprise as needed for
subsequent GAF matrix completion in Step 7. Further analysis by the modeling tool also
automatically derives the EAPP report, discussed in detail in Chapter 7. This EAPP report
is used to determine the implementation plan for governance analysis.

Step 6—Review Matrices and Governance Implementation Plan

On completion of Steps 4 and 5, the managers who participated in the facilitated
modeling session in Step 3 return for the 1-day review session scheduled at the end of 25
days. The governance analysis framework matrices that were derived are reviewed, along
with the governance implementation plan determined from the EAPP report. Required
changes or reprioritization of the associated GAF matrices are discussed and documented.
These changes are made immediately on completion of the review session by the
business and IT expert team, under the guidance of the facilitator.

Step 7—Manage Progressive Completion of GAF Matrices

The business and IT experts used to develop definitions in Step 4 and make changes in
Step 6 are assigned to progressively complete each required governance analysis framework
matrix. The matrices are reviewed and kept up to date by iterating through Steps 6 and 7. As
the enterprise changes over time, these two steps are repeated periodically to ensure that all
matrices reflect changes to the governance status of the enterprise, for up-to-date internal
control reporting.

Step 8—Manage Implementation of Governance Systems

As governance analysis systems are identified to support key GAF matrices for further
internal control reporting to senior management, the governance implementation plan
reviewed in Step 6 is used for rapid delivery of these systems. These are managed as tactical
modeling projects, as described earlier and using the same approach detailed in Steps 1
through 7 for strategic modeling projects. These systems are delivered into production in 3-
month increments, using the technologies discussed in Part III.

Summary

* Internal controls will vary from enterprise to enterprise. They need to be tailored
to the relevant industry or industries within which the organization operates;
they are also typically unique for each enterprise.

* With the legal implications of Sarbanes-Oxley noncompliance, the inability to
answer internal control reporting audit questions takes on a new personal
meaning for senior managers. A governance analysis framework is needed that
is both easy to create and easy to use and can be used to obtain answers for rel-
evant internal control reporting questions.
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* Senior management need to show that answers are available that address typical
internal control questions of what, how, where, who, when, and why. They
are shown as columns of the Zachman framework for enterprise architecture.

* Enterprise architecture enables precise governance analysis by senior management. It
also provides a very effective capability for business transformation enablement.

* An example was discussed of a governance analysis framework that uses matrices
to create and maintain relationships between Zachman framework columns that
enable each of these questions to be answered.

* A strategic model is developed and tailored to an enterprise to enable senior managers,
middle managers, expert business staff, and IT staff to see the data, activities and
processes, locations, business units and people, the business events, and the
business plans that all need to be managed effectively for internal control reporting.

* From the strategic model, blank governance analysis framework matrices are
automatically generated using the terminology of the enterprise. A strategic modeling
project over a 25-day period identifies and names key data, business activities and
processes, locations, business units, and business events for business plans. This is
documented in an EAPP report, the main deliverable from the strategic modeling
project.

* The EAPP reports produced from strategic modeling and tactical modeling
projects provide the documentation and modeling tool capabilities that are needed
for internal control reporting for Sarbanes-Oxley.

* As an added by-product of the governance analysis framework methods described
in the chapter, similar methods and tools can also be used to implement transformed

business activities and processes for business transformation enablement.

We will now move to Part II, where we cover enterprise architecture methods.
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Part II: Enterprise Architecture Methods

Part II covers various methods for implementing enterprise architecture. The
emphasis of these methods is to identify priority data, business activities, and business
processes, and then deliver priority instances of these in 3-month increments as production
systems. Each chapter covers a specific methodology, with examples, case study problems,
and sample solutions available online so that readers can ensure they have a complete
understanding of the relevant method.

Chapter 5: Methods for Building Enterprise Architecture. This overview
chapter discusses the use of enterprise architecture for federal government and the
Department of Defense (DoD) in the United States. It covers the federal enterprise
architecture framework (FEAF) and the DoD architecture frameworks (C4ISR and
DoDAF). It also covers The Open Group Architecture Framework (TOGAF). Significant
cost savings are discussed that have been achieved in past multi-year projects using
enterprise architecture. The latest EA methods now enable these savings to be achieved in
3-month increments, delivering key business processes as production systems in that time
frame. The steps that achieve this rapid EA delivery are covered in detail in the remaining
methodology chapters of Part II.

Chapter 6: Using Business-Driven Data Mapping for Integrated Data. 1T data
administrators have previously used data modeling methods to interview business experts,
passively. This chapter describes a business-driven methodology for data mapping that is
used actively by business experts and IT experts working together in a design partnership.
It establishes the essential foundation for data integration, so that common data can be
shared throughout an enterprise. The chapter uses many business examples, with case
study problems and sample solutions available online.

Chapter 7: Strategic Modeling for Rapid Delivery of Enterprise Architecture. This
chapter describes entity dependency analysis, which is used to identify reusable
business activities and business processes from data models. This is a new method that
has not previously been used by data modelers to derive project plans from data models,
either manually or automatically. This method enables high priority business sub-
projects to be identified for delivery in 3-month increments. The method has been used
during the last 25 years as an integral part of business-driven enterprise engineering,
but has not previously been published or used in data modeling until now. It is a significant
advance in the discipline of data modeling. Senior managers develop a strategic model
in a facilitated modeling session in Chapter 7. The chapter discusses many business
examples, with case study problems and sample solutions available online.

Chapter 8: Strategic Alignment, Activity and Workflow Modeling, and Business
Rules. An important step in enterprise architecture is strategic alignment: so that data as
well as processes, locations, people, events and business plans all support each other. This
chapter shows how matrices are used to achieve this alignment; these define the
governance analysis framework that we discussed in Chapter 4. The chapter covers
activity modeling and activity-based costing to define and optimize transformed
business processes. It shows how to derive workflow models from activity models. It
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describes how business rules can be identified for use in these workflow models. The
Business Process Modeling (BPM) languages discussed in Chapter 14 use these workflow
models for automatic generation of executable XML-based code.

Chapter 9: Using Business Normalization for Future Business Needs.
Traditional normalization—used widely in data modeling—is a technical discipline
typically used to interview business experts, passively. This chapter describes the
principles of business normalization: a business-driven method that is actively used by
business experts and IT experts working together in a design partnership. It enables
the knowledge of business experts to be used to define future data needs for business
transformation, in a way that has not yet been effectively achieved by using traditional
normalization. It includes many business examples, along with case study problems
and sample solutions that are available online.

Chapter 10: Using Process Models to Define Business Processes. This chapter covers
the principles used for designing menu structures and screen formats from a data model. It
discusses physical database design and transaction performance analysis. The chapter
also introduces Business Process Modeling Notation (BPMN). This is a process
modeling method used to define reusable business processes that are generated
automatically as XML-based executable code for a number of BPM languages. These
languages include Business Process Execution Language (BPEL), Business Process
Modeling Language (BPML) and Business Process Specification Schema (BPSS).
BPMN is also addressed in Chapter 14, where each of these BPM languages is discussed
in detail.
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Chapter 5: Methods for Building Enterprise
Architecture

In Part II we will cover methods for implementing enterprise architecture. In this
chapter we will review the federal enterprise architecture framework (FEAF) used by
government departments in the United States and other countries. We also review
evolution of the Department of Defense (DoD) architecture frameworks in the United
States (C4ISR and DoDAF), which are also used by defense departments in other
countries. We discuss the open group architecture framework (TOGAF), which is used by
many commercial organizations and government agencies. We will discuss how enterprise
engineering is used with these and other methods for rapid delivery of priority enterprise
architecture areas into production in 3-month increments.

Enterprise architecture and enterprise engineering together achieve business integration
in the enterprise for more effective technology integration. But before we start examining
enterprise architecture methods in this and the following chapters, we should briefly review
the evolution of systems development methodologies.

Systems Development Evolution

Methodologies that have evolved since the beginning of the Information Age have
helped us to examine current manual processes so we could automate them. From
rudimentary methodologies in the 1960s, by the 1970s these had evolved into the software
engineering methods. Michael Jackson [78], Ken Orr [79], Ed Yourdon [80], Tom De
Marco [81], and others were key originators of the software engineering methodologies,
which are also called structured methods.

Evolution of Software Engineering

The software engineering methods analyzed current manual processes, document-
ing them with data flow diagrams (DFDs) and functional decomposition diagrams
(FDDs). The structure of modular programs to automate these processes was documented
using structure charts (SCs). Programs were then written in various programming
languages to execute the automated processes.

As discussed in the preface, in automating manual processes as is, we moved from an
environment of manual chaos instead to one of automated chaos. Common manual
processes, used in various parts of the enterprise, had often evolved in quite different
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Yourdon, E., and L. Constantine, Structured Design: Fundamentals of a Discipline of Computer Program
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ways. For example, a process to manually accept an order (an order entry process) may
differ according to how the order was received: by mail, by phone, or from a
salesperson. The process may also depend on the specific products or services ordered. The
result is the evolution of different manual processes, all intended to achieve the same
objective: accept an order for processing. When these processes were automated, we
found we also had many automated order entry processes. We had lost sight of the
principle of reusability, as discussed in Chapter 1.

This added to the automated chaos: When a change had to be made to a process, the
same change had to be made to every version of that process throughout the
enterprise. Every program that automated the different versions of the process had to
be changed, often in slightly different ways. The result was also chaos—program
maintenance chaos!

With software engineering, each DFD that was defined for a process identified the
data that it needed as data stores. Each different version of the same process generally
resulted in redundant data store versions implemented for each automated process,
moving us to data maintenance chaos!

Whenever a change had to be made to data values for maintenance purposes, such
as by changing a customer’s address, every version of that address had to be changed. This
resulted in redundant data maintenance processing. Redundant staffing was also needed
to do this redundant work. And because redundant data maintenance programs were
developed independently, these data maintenance workers also had to be trained in the
different operating procedures that were used for data entry by each data maintenance
program. This resulted in redundant training.

These types of redundant costs are regularly incurred by every enterprise today: in
redundant data maintenance costs for redundant data value changes, in redundant
staffing, and in redundant training to carry out this work. These redundant costs have a
negative effect on the bottom line—in reduced profits for commercial enterprises, and
also reduced cost effectiveness for government or defense enterprises. These
redundant costs generally aggregate to hundreds of millions of dollars annually for
large organizations.

Evolution of Information Engineering

In this same period—from the late 1960s through the early 1970s—Edgar Codd, a
research fellow at IBM San Jose Labs, developed the relational model from mathematical
set theory [82]: the foundation of the relational database technology that we still use
today. The first relational database management systems (RDBMSs) were released by IBM
Corporation (IBM DB2 RDBMS) and by Oracle Corporation (Oracle RDBMS) in the late
1970s and early 1980s.

From the mid-1970s, three approaches emerged, as discussed next, to apply concepts
of the relational model to the methods that were used for database design. The first
approach was from the United Kingdom and Europe [83,84].

82
83

Codd, E., “A Relational Model for Large Shared Data Banks,” CA CM, Vol. 13, No. 6, 1970, pp. 377-387.
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The second approach was from the United States [85, 86]. The third approach
was business-driven and emerged independently in Australia and New Zealand [87].
Each addressed the development of data modeling methods, using normalization to
eliminate redundant data versions.

The business-driven approach evolved into integrated methods for information, using
a rigorous engineering discipline, called information engineering (IE). Originally
developed by Clive Finkelstein [88], IE was popularized worldwide throughout the 1980s
by James Martin. Further books showed the use of business-driven information
engineering [89, 90]. This evolved into what is today called enterprise engineering (EE).
Part II covers in detail the latest enterprise engineering methods as they are used for
enterprise architecture.

Evolution of Object-Oriented Methods

In the late 1980s, Grady Booch [91,92], James Rumbaugh [93], and Ivar Jacobson
[94, 95] developed the concepts of object-oriented (O-O) development and the unified
modeling language (UML). Object-oriented methods based on UML were found to be
very effective in developing reusable code. They use a number of diagrams to model
various aspects for O-O development: class, state transition, use-case, collaboration,
sequence, and activity diagrams.

Booch, Rumbaugh, and Jacobson established Rational Corporation to develop
associated UML modeling tools. They popularized UML and Rational software tools,
which were widely used in the late 1990s. When IBM purchased Rational Corporation in
2003, Rational became a subsidiary of IBM. The Rational software tools became IBM
software tools [96] (see Chapter 15).

Review of Enterprise Architecture

In Chapter 1 we discussed the basic concepts of enterprise architecture, with its ori-
gins in building and airplane design and construction. We were introduced to the
Zachman framework for enterprise architecture, with its six columns—the interrogatives
What, How, Where, Who, When, and Why. We saw five rows that represented the
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perspectives of Scope, Business, System, Technology, Component and Operations rows
for V3.0 of the Zachman Framework as illustrated in Figure 1.9 of Chapter 1—or the
Planner, Owner, Designer, Builder, and Subcontractor rows for V1.0 of the Zachman
Framework as illustrated in Figure 1.8 of Chapter 1. We discussed in Part I the challenge
of gaining senior management support for enterprise architecture. The methods used for
enterprise architecture are described in Part II and are overviewed in this chapter.

Business Knowledge Needed

We saw in Chapter 1 that enterprise architecture should be applied in a top-down
approach using business-driven methods. Business expertise is therefore critical. Enterprise
architecture requires business specialist experts, including IT, to work together in the
same project team in a design partnership. Business experts know the business; IT
experts know the capability and limitations of computers. They each need to draw on
their respective areas of expertise as each cell of the Zachman framework is defined in
detail.

Enterprise architecture builds on this business knowledge. It allows business specialist
experts—with technical expertise from IT experts—to apply their respective knowledge to
determine the most effective technology and process solutions for the business. Business
and IT experts are both critical decision resources for your enterprise. This point is
illustrated next by some non-technical, business-oriented examples.

Technology Decisions Using EA

IT today is often regarded as an “overhead” expense by many enterprises. Because
of its potential long-term impact on an enterprise, IT decisions should be treated exactly
like any other business investment decision. For example, the following criteria apply to
every investment decision made by the business, whether for building a new plant,
building a new manual system, or building a new automated system:

* What costs are involved in building the particular plant or system?
*  What benefits will be delivered by the completed plant or system?
* How long will it take for the completed plant or system to realize these benefits?

* What is the expected ROI of the completed plant or system to be delivered?

*  Will the completed plant or system enhance (or inhibit) future business
flexibility?

The most important criterion is the last bulleted point. Any plant or system that is
built today must support and enhance the ability of the business to change rapidly—
whenever required—in the future, because the only thing that is stable today ... is
CHANGE itself!!!

Plants or systems that are built today must be capable of being changed easily, fast,
and often! The emphasis of enterprise architecture in the Scope row [row 1 (Planner)] and
the Business row [row 2 (Owner)] is a corporate ability to change rapidly: with common,
shared data, and common, reusable activities and processes — a key tenet of business
transformation enablement.
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Enterprise Architecture and Pace of Change

We discussed in Chapter 1 that most technology decisions that are based on tradi-
tional systems development approaches do not enable the enterprise to change easily—if at
all. They focus on automating current business processes. Yet business processes are
typically the most volatile parts of enterprises.

To be able to be changed easily, rapidly, and often, systems must be built on the most
stable part of the enterprise. Today, processes are extremely volatile, but data are much
more stable. Consider the following examples:

* Accounting processes in the past involved pencil, paper, and double ledger
accounts. Today most accounting processes are automated. Yet the data on
which accounting is based have not changed to the same extent, not for hun-
dreds of years.

* Banking in the nineteenth and early twentieth centuries involved passbooks
with handwritten teller entries. Today most banking is automated via ATMs,
phone banking, or Internet banking. The banking processes and technologies
have completely changed. Yet the data held by each bank have not changed to
the same extent, not for hundreds of years.

* Building processes have changed over the years with new building technolo-
gies and materials. Yet the data used for the design and construction of build-
ings have not changed to the same extent, not for hundreds of years.

Data do change, but they change much more slowly than processes. We dis-
cussed in Chapter 1 that current business processes in most enterprises are based on
strategic plans set by management some 5 or 10 years ago. I emphasized that the systems
for tomorrow must be based on strategic plans that are defined today, for that future
tomorrow.

We also discussed that the processes of yesterday assumed that communication
with customers or suppliers took days or weeks (via mail). With processes that use the
internet today and tomorrow, this communication now takes minutes—often seconds.
In fact the processes of yesterday (designed for communication over days and weeks) may
not work well in the rapid response and rapid business change environment of today, let
alone tomorrow.

The only things we can be certain of, is that today and tomorrow are quite differ-
ent from yesterday. Business activities and processes will almost certainly change, often
much faster than the existing systems in an enterprise can themselves be changed.
This ability to change rapidly is a major focus of enterprise architecture for business
transformation.

Government Methods for Enterprise Architecture

There has been much activity in defining approaches for building enterprise archi-
tecture. We will cover some of the EA methods used by government in this section.
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References are provided indicating where additional information about each approach
can be found.

We will first discuss the federal enterprise architecture framework (FEAF). This
mandates—by law [97]—that all U.S. federal government departments must use
enterprise architecture. We will next examine how enterprise architecture was introduced
into the DoD, and then discuss how defense departments in many other countries have
adopted enterprise architecture.

Federal EA Framework (FEAF)

The U.S. federal government mandated that all government departments and
agencies, as detailed in the Clinger-Cohen Act of 1996, use enterprise architecture. This
is the basis for the federal enterprise architecture framework (FEAF), defined by the U.S.
government CIO council. The FEAF is well documented and readily available from the
Internet [98]. The FEAF approaches enterprise architecture from four levels:

e Level I: This is referred to as the view from 20,000 feet. When parachuting
from a plane, the earth is very distant from this height. This is the highest
FEAF level, introducing eight major federal enterprise architecture compo-
nents: architecture drivers, strategic direction, current architecture, target
architecture, transitional processes, architectural segments, architectural
models, and standards.

e Level II: This represents the view from 10,000 feet. The earth is also indistinct
from this height. Level II expands detail in the eight components that are
needed for federal enterprise architecture. It shows greater detail of the busi-
ness and design components of the federal enterprise architecture.

e Level IlI: This is the view from 5,000 feet. Some detail is apparent, but it is still
blurry. The FEAF report states that: “It shows three design architectures: data,
applications, and technology.”

e Level IV: This is the view from 1,000 to 500 feet. From this level the detail can
be overwhelming as the earth rushes toward you. The FEAF report comments: “It
identifies the kinds of models that define the business architecture and the first
three design architectures: data, applications, and technology. It defines
enterprise architecture planning.”

The first three levels provide high-level views of the enterprise architecture. It is only
at Level III that a relationship to the Zachman framework is seen. The FEAF report
clearly shows how the FEAF maps to the Zachman framework.
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The federal enterprise architecture framework draws on the work by Dr. Steven
Spewak called Enterprise Architecture Planning [99]. This work provides guidance on
how to define the top two rows of the Zachman framework, for the Scope and
Business (Planner and Owner rows 1 and 2). The design of systems is defined in the
system row [row 3 (Designer)] of the Zachman framework. The FEAF makes the point that
the EAP approach used by Spewak does not address design. It is different from the EAPP
we discuss in Chapters 1, 4, and 7. Spewak’s enterprise architecture planning is described
in the FEAF report as follows:

“EAP defines the blueprint for subsequent design and implementation and it places the
planning/defining stages into a framework. It does not explain how to define the top
two rows of the Zachman Framework in detail but for the sake of the planning
exercise, abbreviates the analysis. The Zachman Framework provides the broad
context for the description of the architecture layers, while EAP focuses on planning
and managing the process of establishing the business alignment of the architectures.”

I have highlighted the second sentence above. EAP does not provide any methods for
identifying reusability in the Scope and Business rows 1 and 2; instead, EAP is planning
that focuses on the development of matrices for comparing and analyzing data,
applications, and technology. Most important, EAP produces an implementation plan.
Within the Federal enterprise architecture, EAP is completed segment enterprise by
segment enterprise.

The approach used by Spewak is expanded in Figure 5.1. The following discussion
from the FEAF report refers to the four EAP “layers” shown in Figure 5.1.

* Layer [—Getting Started: This layer produces an EAP work plan and
stresses the necessity of high-level management commitment to support and
resource the subsequent six components (or steps) of the process. Planning initiation
covers, in general, the decisions on which methodology to use, who should be
involved, what other support is required, and what toolset will be used.

* Layer 2—Where We Are Today: This layer provides a baseline for defining the
architecture—to—be and the long-range migration plan. Business Modeling is a
compilation of a knowledge base about the business functions and the infor-
mation used in conducting and supporting the various business processes.
Current Systems and Technology defines current application systems and sup-
porting technology platforms.

* Layer 3—The Vision of Where We Want to Be: The arrows delineate the basic
definition process flow: data architecture, applications architecture, and tech-
nology architecture. Data Architecture defines the major kinds of data needed
to support the business. Applications Architecture defines the major kinds of
applications needed to manage that data and support the business functions.
Technology Architecture defines the technology platforms that are needed to
support the applications that manage the data and support the business
functions.

% Spewak, S., Enterprise Architecture Planning: Developing a Blueprint for Data, Applications, and Technology,

New York: Wiley and Sons, 1993.
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Layer 1:
Planning Initiation Principles Getling Started
j Layer 2:
Mas::::: ent Business Current Systems Where we are Today
Modeling & Technology
y_ 4
Layer 3:
Data Applications Technology The Vision of Where we
Architecture | Architecture | Architecture want to be

Layer 4:
Implementation Plan/Migration Strategy How we Plan to get
there

Figure 5.1: Layers of Spewak enterprise architecture planning. (From: [97]. © 1992 S.
Spewak. Reprinted with permission.)

* Layer 4—How We Plan to Get There: Implementation Plan/Migration Strategy
defines the sequence for implementing applications, and lays out a schedule for
implementation, a cost/benefit analysis, and a clear path for migration.

Level IV of the FEAF redefines the Zachman framework based on the terminology
used throughout the FEAF report. These terms are mapped to the first three columns of
Zachman framework (What, How, and Where) as follows:

¢ Data Architecture is mapped to column 1 (What);
* Applications Architecture is mapped to column 2 (How);

¢ Technology Architecture is mapped to column 3 (Where).

However, FEAF does not change the perspectives (rows) of the Zachman framework.
They are used without modification with the Zachman Framework V1.0 terminology
for Planner, Owner, Designer, Builder, and Subcontractor in the federal enterprise
architecture framework.

The FEAF was initially developed based on the first three Zachman interrogatives,
the What, How, and Where columns. The FEAF report therefore includes a complete
definition of the content of the 15 cells of these first three columns of the Zachman
framework (see Figures 1.5, 1.8 and 1.9). It includes a similar definition in an Appendix
(added later) to document the content of the other 15 cells: Who, When, and Why.

The FEAF also uses the concept of “slivers” as vertical and horizontal portions of a
cell. As we discussed earlier, we will be more precise in this chapter. We will refer to a
horizontal slice as a high-level view within a cell, whereas a vertical sliver moves to an
“excruciating level of detail” within the cell (to quote John Zachman).

The actual FEAF is composed of five basic models as shown in Figure 5.2. The use
of these models and demonstrating compliance is crucial for Office of Management and
Budget (OMB) approval for resources. The FEAF models, as well as useful information



Chapter 5: Methods for Building Enterprise Architecture 104

pertaining to the FEAF and how to use it, are available for download [100, 101]. Figure
5.2 illustrates the hierarchical relationship between these five models, as discussed next.

The Performance Reference Model (PRM) is a framework for performance mea-
surement that provides common application measures throughout the federal government.
It allows agencies to better manage the business of government at a federal strategic level
while providing a means for gauging progress toward the target FEA. Version 1.0 of the
PRM was issued in September 2003 in two volumes: with the first one detailing the model;
and the second one focusing on how to use it.

The Business Reference Model (BRM) in Figure 5.2 is a function-driven framework
for describing the business operations of the federal government independent of
agencies that perform them. At the time of this writing, the BRM was in its second revision
and Version 2.1 (with the defense addendum) had been published.

The Service Component Reference Model (SRM) is business-driven and is a
functional framework that classifies service components and describes how they
support business and/or performance objectives. The SRM, constructed hierarchically,
is structured across horizontal service areas that provide a foundation for reuse of
applications, application capabilities, components, and business services. Version 1.0
was completed June 2003.

The Technical Reference Model (TRM) is available. It was created to:

* Provide a government-wide reference model that unifies agency TRMs and
existing e-government guidance.

* Focus technology standards, specifications, and recommendations on those that
embrace the Internet and related approaches.

Performance Reference Model (PRM)

» Inputs, Outputs, and Outcomes
* Uniquely Tailored Performance Indicators

Business Reference Model (BRM)

* Lines of Business
* Agencies, Customers, Partners

—pp Service Component Reference Model (SRM)
* Service Domains, Service Types
* Business and Service Components

e Data and Information Reference Model (DRM)
= Subject Areas, Super-Types, Information Exchange
= Data Objects, Data Properties, Data Representations

—) Technical Reference Model (TRM)
* Service Component Interfaces, Interoperability
» Technologies, Recommendations

>
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Figure 5.2: Five basic reference models of the FEAF and their relationship to each other.
(From: [97]. ©2004 FEA Program Management Office. Reprinted with permission.)

190 The federal enterprise architecture program management office at http:/www.egov.gov provides extensive
reference material on the latest developments for the FEAF reference models. I would like to acknowledge the input and
assistance of Robert Weisman of CGl in this section.

101 A presentation by Craig Miller of Blueprint Technologies titled: “Overview of the Federal Enterprise
Architecture” (dated 2004) discusses the FEA Reference Models. It is a PDF at
http://alliance.strategies.org/docs/FEA Overview.pdf.
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* Create a foundation that focuses heavily on the secure delivery and construction
of service components and their interfaces.

* Identify layers of a component-based architecture, the supporting technologies,
and recommendations for each.

The Data Reference Model (DRM) was released October 20, 2004. It describes, at
an aggregate level, the data and information supporting program and business line
operations. The first DRM volume states that it is “the starting point from which data
architects should develop modeling standards and concepts.” It is stated as the
“foundation, which describes essential components for later DRM Volumes. These
combined volumes support data classification—thus enabling horizontal and vertical
information sharing.”

The aim of the FEAF reference models is to ensure that technology is business-driven
and that the emphasis is on standardizing the business functions (Zachman Scope and
Business rows 1 and 2 in column 2) in the BRM. This function-driven approach was
useful in that it enabled departments and agencies to rationalize their information
technology infrastructures across the various lines of business, services, and/or programs.

As shown in Figure 5.3, these business functions were directly linked to one or more
service components that enabled their execution. Subsequently, the components were
then linked to the TRM that detailed the technologies to be employed to implement the
components.

The DRM enables government developers and software vendors to have clear-cut
guidelines for creation of a new generation of interoperable commercial/government-off-
the-shelf (COTS/GOTS) products to be reused throughout government.

The FEAF is a good example of an enterprise approach used to decrease the
overall size of the IT footprint within government with associated huge operations and
maintenance costs. The real key is governance and enforcement of compliance plus the
establishment of effective cross-government cooperation.

Technical
Reference Model
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Figure 5.3: FEA reference model integration. (From: [97]. © 1992 FEA Program
Management Office. Reprinted with permission.)
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The FEAF report concludes with a discussion of returns, risks, and costs of
enterprise architecture, with an analysis of typical costs and cost savings, that has
been quoted from Larry English.

The CIO Council also published a Practical Guide to Federal Enterprise Architecture
as discussed earlier [97]. This provides guidance on how to plan and manage a federal
enterprise architecture project using the FEAF. But it is inadequate if used as the sole source
for enterprise architecture guidance because it does not provide any assistance with
methods for defining the various artifacts or models in each cell. That is the purpose of
this chapter.

Relating FEAF to the Zachman Framework

Both the federal enterprise architecture framework and Spewak enterprise architec-
ture planning are well-defined approaches to planning and managing enterprise
architecture in large complex environments. We discussed in Chapter 1 that the
Zachman framework is a rigorous approach to thinking about and managing the
design and construction of complex enterprises. But we should note an important
point in relation to the FEAF [97]. Quoting from the FEAF again:

“There is little direction or advice provided by the FEAF or by the Spewak EAP—and
only broad guidance from John Zachman—on the detailed methods for implementing
enterprise architecture.”

We will now discuss in more detail how the FEAF maps to the Zachman
framework. We will start with Figure 5.4, which broadly maps business architecture
(initiation and business modeling) to the Scope row 1 (Planner) and Business row 2
(Owner). The implementation strategy in Figure 5.5—plus the current systems and
technology—both address the Systems row 3 (Designer). The technology architecture
maps to the Technology row 4 (Builder), the Component row 5 (Subcontractor), and
the Operations row (the actual system).

It is only at Spewak EAP layer 3 (see Figure 5.2) that there is any clear focus on the
data architecture, applications architecture, and technology architecture. As discussed
earlier, these architectures map to the What [C1], How [C2], and Where [C3] columns,
respectively, and address part of the Business row 2 (Owner). Much rigor is needed in
these columns, which is the focus of EAP layer 3 for business transformation enablement.

We will see later that rigor is also important for the Who [C4], When [C5], and Why
[C6] columns. Insufficient effort—except at initiation in layer 1—is made in the FEAF
or EAP to address these columns. Yet we discussed that Why [C6] is a key column to address
if needs for the future are to be considered. We discussed that a focus only on operational
processes still used today will inhibit our ability to change in the future.
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Figure 5.4: Broad mapping of Spewak EAP and FEAF to the Zachman framework. (From:
[102]. © 2005 Robert Weisman, CGI. Reprinted with permission.)

As people have applied the FEAF and EAP to real-life projects, some difficulties due
to a lack of guidance in these areas have become apparent. For example, Figure 5.5
shows a modified version of Spewak’s EAP that led to the creation of the Enterprise
Architecture Method (EAM) developed and used by CGI [103]. There are four major
differences between the two methods:

* First, the CGI EAM assumes that a CEO does not want to build or optimize an
information technology infrastructure based on current business processes. It
assumes that the enterprise architecture is part of an overall and ongoing cor-
porate business transformation process.

¢ Second, the terms and use of architecture are not addressed until layer 4 in Figure
5.5. This includes the business transformation architecture that deals with how
the business is going to adapt and leverage the new technology.

¢ Third, there is an operational and an earlier strategic planning phase included that
ensures that business transformation effort is aligned with and drives the new
data, applications, and technology architectures.

e Last, a focus on governance frameworks has been added to Spewak’s EAP
layer 1. Experience has shown that unless the governance frameworks are in
place in Figure 5.5, the enterprise architecture effort will founder or become “shelf
ware” that is never implemented.

A common tendency with business modeling at layer 2 is to focus on existing processes. As
discussed in Chapter 1, this is very dangerous; today’s processes may not be relevant to the
rapid change environment of today and tomorrow. Spewak emphasizes that models should be
based on what the organization does and not sow it does it. He states that what an organization
does is more stable over time; whereas how it does things can change. He emphasizes that
architectures should be built against stable structures.

102
103

Enterprise Architecture Method (EAM)©, from CGI, extends Spewak’s EAP.

Robert Weisman and CGI in Ottawa, Canada provided the FEAF and the Zachman framework for enterprise architecture mapping in
this section.
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Figure 5.5: The Enterprise Architecture Method (EAM), the copyright of which is a CGI extension to
Spewak’s EAP. (From: [100]. © 2005 CGI. Reprinted with permission.)

While this is true, it does not go far enough: we will see in this book that a focus on
data (what) is even more stable than a focus on what is done.

We will see in Chapter 8 that this emphasis on “what an organization does” suggests a
focus on business activities rather than on business processes, which detail “how”. It is
true that activities are more stable than processes. But the emphasis taken by EAP is
still functional: activities and processes both appear in column 2. We will see in this
chapter that a more stable focus addresses why, who, what, and when at a high level to
identify potential reusable activities, before defining business processes in detail. If
enterprise architecture projects address processes first, an organization’s ability to think
clearly about opportunities for tomorrow based on its strategic plans may be limited. It
may limit its ability to make the changes that are necessary to move to that tomorrow.

Figure 5.5 therefore expands layer 2 by changing business modeling to two components:
a future business model and a current business model. An analogy will help us here:

When hacking our way through an impenetrable jungle while on safari, it is hard to see far
ahead. We try to plan our direction by standing on tiptoes. But we can see further if we climb a
tree. Or better still, when we climb a mountain. Perhaps the best way ahead is not to continue
in the direction we are presently moving. There may be more opportunities if we change
direction.

This is the reason for strategic planning: to look further ahead; to plan our new
direction on what we want to achieve in the future, rather than continue in the current
direction using the processes based on strategic plans that were set 5 or 10 years ago in a
less volatile era. Figure 5.5 suggests that the future business model should be defined before
the current business model, so as not to inhibit our thinking for the future.

Notice also in Figure 5.5 that IM/IT strategic planning is applied before layer 3, which
includes business transformation architecture. This considers the business
transformation that may be required to transition from the current business model to
the planned future business model.
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With refinements, FEAF and Spewak EAP have served government departments well,
not only in the United States but also in many other government departments throughout
the world. Defense departments have also used it.

DoD Architecture Frameworks

This section discusses how many defence forces throughout the world have used
enterprise architecture. We will see how the U.S. Department of Defense, the Canadian
Department of National Defence (DND), the Australian Defence Organization (ADO),
and the U.K. Ministry of Defence (MinDef) all based their enterprise architecture
approaches on the Zachman framework. They modified it for their highly complex
environments, to achieve their objectives of joint force interoperability.

I will use the American spelling defense in this section when I am specifically
referring to the U.S. Department of Defense (DoD). I will use the other (UK) spelling of
defence when 1 am referring to all defence organizations, including the United States,
Australia, United Kingdom, Canada, and NATO.

Defence Terminology

A point must first be emphasized here on the planning terminology used by defence
organizations throughout the world, and the terminology that is also used by commercial
and government organizations.

Commercial and Government Terminology

The business planning terminology that we use in Parts I and II is based on widely
accepted strategic planning concepts for commercial and government organizations. It
defines a hierarchy of plans, as follows:

e Strategic plans, which apply at the highest levels of the enterprise;
* Tactical plans, which apply at middle management levels of the enterprise;

*  Operational plans, which apply at the lowest, detailed levels of the enterprise.

This commercial and government business planning terminology has evolved during
the last 50 years, from the earliest application of strategic planning methods in the
1950s.

Defence Planning Terminology

In contrast, defence organizations throughout the world have used a different hier-
archy for planning and have done so for hundreds of years. The defence planning
terminology uses the same words, but they have a different meaning from that used by
commercial and government organizations. The defence terminology hierarchy
progresses as follows:

* Strategic plans, which apply at the highest levels of the enterprise;
* Operational plans apply at middle management levels of the enterprise;
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* Tactical plans, which apply at the lowest, detailed levels of the enterprise.

Figure 5.6: Joint and combined defense interoperability is needed. (From: [104]. © 2005
Robert Weisman, CGI. Reprinted with permission.)

Within this section for defence, I will defer to the defence terminology I listed above.
Elsewhere in this book I will revert back and use the commercial and government business
planning terminology given in the earlier list.

The Need for Defence Interoperability

Command, control, and communications (C3) have been important factors in the
success of defence forces throughout history. In the most recent wars, computers have
also become critical to war fighting, expanding the factors to C4. From World War I,
through all of the wars of the twentieth century and into the twenty-first century, the
separate services have increasingly coordinated their war fighting activities, across the
army, air force, navy, and marines.

There are two major challenges in defence today when it comes to the new war-
fighting paradigm. First, there are combined operations: whereby similar services from
various nations fight together, such as air forces, navies, and armies. This underlies
the need for international interoperability. Second, there is the need to fight jointly
with dissimilar services such as those operations involving the army, navy, and air force
together (see Figure 5.6).

Today most nations have armed forces that use single-service stovepipe systems, from
vision through to procurement. In places such as Afghanistan, Bosnia, and Iraq, the
nations have to use armed forces that are capable of conducting both joint and
combined operations. Major advances have been made but the need for effective but
flexible enterprise architecture is critical to ensuring that the sophisticated and lethal
weaponry employed by these armed forces is only used when absolutely necessary and
then only against legitimate targets of war, instead of friendly, neutral, or disinterested
parties. It is hardly surprising to note that the U.S. DoD and other NATO nations have

104 Robert Weisman and CGI in Ottawa, Canada provided the Zachman framework for enterprise architecture mapping of DoDAF in this
section.



Chapter 5: Methods for Building Enterprise Architecture 111

long been involved in the formulation of enterprise architectures to achieve
interoperability, which is being increasingly focused on the ability to share information as
well as services and equipment.

Another complicating factor is that the nature of future partners in a much wider range
of upcoming conflicts is uncertain. In fixed alliances such as NATO, nations always knew
their partners. But a move to coalition operations with many potential colleagues and widely
varying skills, equipment, military sophistication, and languages have made the effective
and safe conduct of military operations very challenging. Additionally there is a need to
ensure that information is secure and not accessed by those not authorized to access it.

For security, the DoD enterprise architecture framework was first called C4ISR
(command, control, communications, computers, intelligence, surveillance and
reconnaissance). This has since evolved to the DoD architecture framework (DoDAF). We
will discuss C4ISR now; DoDAF will be discussed in more detail shortly.

Interoperability is a critical success factor in war fighting, as becomes clear in the
following comments from the U.S. Air Force (USAF) air mobility command (AMC) [105]:

“Interoperability in Defence is the key issue. The United States Department of Defense
(DoD) has hundreds of systems that were built at various times with different objectives.
These systems were designed to optimize function over the use of standardized data and a
common infrastructure. This development approach for designing and building systems
forced information integration to be accomplished after-the-fact and at the human level
versus the computer or machine level. Interfaces to these systems became both complex
and difficult to maintain. Changes in any aspect of either data or technology can cause
the interface to fail and information to be lost.”

The USAF AMC continues with an example of the dangers of a lack of
interoperability [103]:

“An approach to interoperability has focused on standardized messaging within the
DoD. The United States Message Text Formatting (USMTF) became the standard for
transmitting messages that could be machine-readable. The standard was implemented
in the late 1980’s but relied on the aging Automated Digital Network (AUTODIN)
messaging system infrastructure.”

“The rapid build up of troops in the Gulf region in 1991 far exceeded any exercises
conducted by the U.S. military in the 1970’s and 1980’s. The movement of over 500
thousand troops and their associated equipment stressed both communications and
transportation systems. Troops were deployed using commercial charter aircraft and
would marry up with equipment that was shipped by either sea or air lift. Backlogs at
both the aerial and sea ports were common.”

195 Staff directly involved in the U.S. Air Mobility Command. (AMC) enterprise architecture project from 1994 has provided much
of the material from the USAF AMC. Detail is available from Colonel Joseph Butchko (U.S. Air Force, Retired) at
Joseph.Butchko@scott.af.mil.
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“There were documented cases where units were at an air terminal waiting for the
remainder of equipment to arrive when two aircraft were in-bound, but only one could
land because of ramp restrictions. A decision had to be made on which aircraft to divert.
At the time, U.S. Forces were still using the AUTODIN messaging systems, and it
actually took longer to get the message from the debarkation (point in the USA) back to
the embarkation (point in the Gulf) than it took for the airplane to fly between locations.
As a result, the wrong plane was often diverted—thus complicating the entire process,
and causing additional backlogs.”

“Interoperability issues still plagued the U.S. Military in 1999. During action in 1999
against Serbian air defenses, F-16s had problems with interoperability. On one
particular mission a flight of four F-16s were on an air defenses suppression mission.
Two of the aircraft had Block 50 counter-radar systems used to identify enemy anti-
aircraft radar sites. The two other F-16s were equipped with Block 40 close-air support
systems. These two systems could not share information directly. Pilots flying these
missions had to share information via radio communications. This added dimension
increased risk, took more time, and was less secure. The combatants need
interoperability among these sophisticated systems.”

Defence departments worldwide are using technology to achieve a revolution in
military awareness (RMA). According to the Canadian Department of National
Defence [106], the RMA:

“Is a major change in the nature of warfare brought about by the innovative application
of new technologies which, combined with dramatic changes in military doctrine and
operational and organizational concepts, fundamentally alters the character and
conduct of military operations ...”"

The point is that the technological capabilities are outstripping the ability to act on
the rapidly changing battle-space knowledge. Near-perfect mission assignment based
on enhanced battle-space knowledge and executed by timely precision force that is
applied accurately requires a tightly coupled integrated business and technology
approach. The threat of an opponent with similar capabilities and possibly a faster
mission assignment business process is a definite motivating factor. Enterprise
architecture can assist in specifying an integrated business approach.

The following section deals with practical solutions to ensure that battle assessment
and knowledge are delivered to commanders to achieve near-perfect mission
assignment, whether assisting a non-governmental agency delivering food and medical
supplies or annihilating an enemy counterattack.

One challenge with enterprise architecture implementation is that there is often no
perceived concrete example of the architecture; it appears to be analytical. A common
integrated technology (or operating) environment is a clear outcome of an enterprise
architecture exercise. There are several ways to achieve this standardization and much
depends on the nature of the business needs and the implementing organization. The

106

Canadian Defence Beyond 2010.
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following sections discuss several different implementations within defense. Alternative
approaches can be used as listed next and discussed in the following paragraphs [107]:

* Approach 1: common integrated technology environments;

* Approach 2: integrated technology and information environments;
* Approach 3: partially integrated technology and information;

* Approach 4: federated information and technology environment.

Approach 1: Common Integrated Technology Environments

The obvious way of enabling the rapid and integrated transmission of information
to commanders was to have them all use the same systems. Given the nature of joint and
combined operations and the thousands of existing systems, this idealistic solution was not
practical. Enterprise architecture enabled the establishment of a strategic perspective that
facilitated information sharing with: a common representation of shared information—
what [Col 1 - C1]; a common process to share information—#how [C2]; and a means with
which to establish the requisite connectivity—where [C3]; with the right people—who
[C4]; at the appropriate time—when [C5]; for the right and authorized reasons—why
[C6].

Approach 2: Integrated Technology and Information
Environments

The NATO joint operations and intelligence information system (JOIIS) is a good
example of where one completely integrated environment supports traditionally separate
business functions (namely, operations and intelligence) achieved within a united
organizational structure: in NATO operations; and used in NATO headquarters.

In the integrated HQ, all operations and intelligence staff officers share information
and technology perspectives instantaneously. There are no internal system interfaces,
just those to external systems. The result is a reduced IT footprint, reduced operations
and maintenance costs, and, importantly, a consistent common operational picture
across the two most important staff functions.

107

Robert Weisman, as the enterprise architecture practice manager at CGI Inc in Ottawa, Canada, provided the material for these defense
interoperability approaches. He can be contacted at robert.weisman@sympatico.ca. Information about CGI is available at
http://www.cgi.com.
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Figure 5.7: Defense information infrastructure. (From: [104]. © 2004 Robert Weisman, CGl.
Reprinted with permission.)

One of the other major advantages to a completely integrated system is the common
presentation layer that makes transitioning from one staff function to another much easier.
In the military where business continuity planning is a way of life, this allows staff officers
and commanders to conduct operations and access information in a standard manner in
spite of the loss of primary commanders and staff.

Approach 3: Partially Integrated Technology and Information

In large and/or complex organizations with major investments in existing systems,
the risk of implementing any change has to be pragmatically managed. One approach
is to incrementally implement an ever-increasing common environment. The U.S.
defense information infrastructure (DII), illustrated in Figure 5.7, is such an example
whereby the standardization process evolved slowly and focused on establishing a
common set of functional services/components.

The primary focus of Figure 5.7 is to share information, for which a common
information environment evolved based on rapid communications. The common
communications environment using standard information interchange and data
management functionality resulted in the common operating environment (COE). The
individual systems using the DII could focus on the business functions, such as operations
and combat support, and would only provide those services and components that were
not provided by the DII.

Once these components were proven, then they could be considered for eventual
inclusion in the DII. Figure 5.7 illustrates that the defense information infrastructure
supports global command and control systems, global combat support systems, and
other DII-based systems.

Figure 5.8 illustrates the complexity of an initial version of the U.S. global command
and control system (GCCS). It is indeed an enterprise architecture framework variant
with the rows inverted. It shows that business is the underpinning foundation of the
technology-based system with a series of proofs of concept and the joint universal data
interpreter (JUDI). Although technological innovations such as the JUDI are no longer
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used, the diagram shows the complexity that just one of the systems using the DII has to
address. Other systems are just as complex. Note that the GCCS initially focused on
interoperability at the messaging level, using the U.S. Message Text Format and also
XML-based technologies that we discuss in Part III.

Global Command and Control System

Proofs of Concept
Joint Universal Data Interpreter
Joint Exercises Combined US Msg Text | Secure Tac
interoperability| Format Data Network
Organizations | Standards Testing Acquisition
Strategy Policy Doctrine

Figure 5.8: U.S. DISA C4l FTW implementation plan for a global command and control
system. (From: [104]. © 2004 Robert Weisman, CGI. Reprinted with permission.)

One of the major features of the U.S. defense information infrastructure, and indeed
all of the shared infrastructures, is that they are constantly evolving. As previously stated,
the risk of changing to share common components has to be managed and the best way to
do it is to go in stages. Figure 5.9 further shows an extremely simplified perspective of the
evolution through three stages within the U.S. DoD to a COE: (1) prior to the Gulf War, (2)
from 1992 to 1995, and (3) from 1996 to 2000.

One of the major challenges for industry is to keep the acronyms straight and
recognize how the concepts are interrelated; these relationships are really critical to ensure
that contractors optimally support defense clients.

The United States is not the only nation that has a common environment; Figure 5.10
illustrates a very simplified view of the evolution of U.K. Ministry of Defence
environment (which is still converging).

The defence departments in Australia and Canada are following similar paths with
their COE and common user core, respectively. Note that the common user core (CUC)
term in Canada was specifically conceived to differentiate it from other COE efforts that
were initially technology focused. The CUC focused on information sharing and
technology harmonization rather than standardization.

A major advantage of sharing information within a COE or a CUC (for the
Canadian DND) is the reduction of complexity. Before an information management review
in the early 1990s (where information management also included both information
holdings and information technology), it was discovered that many of the larger
projects were putting in their own wide-area networks. These did not even consider
standardization of their information holdings but depended on a system-to-system set
of interfaces. The newly formed Defence Information Services Organization (DISO; now
called the Defence Information Management Group) standardized the network layer,
and the single services each harmonized their information holdings.
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Figure 5.9: Some DoD Common Operating Environment Trends (From: [104]. © 2004
Robert Weisman, CGI. Reprinted with permission.)
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Figure 5.10: U.K. Ministry of Defence COE. (From: [104]. © 2004 Robert Weisman, CGl.

Reprinted with permission.)

As pathfinder for the Canadian national defence, the army implemented their

information management strategy and implemented their initial performance mea-
surement system. This rolled information from the unit up to national level.

It included the use of the emerging army tactical command and control information
system (ATCCIS) standard NATO data feeds [108].

1% ATTCCIS is discussed further, in relation to approach 4 in Section 5.4.6 above.
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Figure 5.11: Defence Drill-Down and Roll-Up Functionalities in this Canadian Army
Example (Source: Canadian DND)

The first measurement area was operational effectiveness, which was of great interest
and relevance to both operational as well as strategic level command and control. This
concept is illustrated in Figure 5.11.

Approach 4: Federated Information and Technology
Environment

In an alliance, a coalition, or any grouping of nations, a flexible approach has to be
taken for any potential integration of information or services. Indeed the main focus is to
share information and anything else is a bonus. Information security between nations is a
major challenge, but the impetus of ongoing allied and coalition operations across the
world—with very little warning—has led to significant and pragmatic achievements.

A major example of interoperability efforts is the Army Tactical Command and
Control Information Systems (ATCCIS) effort (discussed earlier), which is supported by
Supreme Headquarters Allied Powers Europe (SHAPE), a subordinate headquarters to
NATO. Many NATO nations cooperated for more than a decade to evolve a data
standard for information sharing and accompanying processes. The data model became
the NATO Land Command and Control Information Exchange Data (LCCIED) model.

The information exchange data model concept used by NATO is a non-
threatening way to gain acceptance of a data standard without the perception that its use
within national systems is mandatory. However, certain nations have given up trying
to integrate their command and control systems and have just used the data model as
the basis for a new integrated system. By using the alliance standard data model, it saved
the nations millions of dollars in information model development and years of consensus
building to gain acceptance. It also saved millions of dollars by making the interfaces to
share alliance information trivial through the use of the technologies discussed in Part
1.
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Evolution of Enterprise Architecture in DoD

The application of enterprise architecture principles to the DoD coincided also with
the definition of the U.S. federal government FEAF, in response to the
Clinger-Cohen Act in 1996. As illustrated in Figure 5.12, it was adopted as an
improvement over narrative text and capabilities matrices that were dictated by various
DoD regulations.

The DoD enterprise architecture work was also based on the enterprise architecture
planning approach used by Spewak. The U.S. AMC adopted the Zachman framework as
a precise way to represent requirements and follow the mandated directions of the
Clinger-Cohen Act. According to the AMC:

“In the mid 1990s, architectural concepts were being attempted in many organizations within
the U.S. Department of Defense community. The joint community was trying to standardize
tasks based on the Unified Joint Task List (UJTL):

*  The Navy took a more war fighting focus.
*  The Army began standardizing data elements.
*  The Air Force looked at organization-to-organization data exchanges.

*  The Marine Corps focused on information flows.

There was no common approach within the Defense community and each service was allowed
to pursue its own architectural efforts.”

One of the earliest enterprise architecture projects that was undertaken by the U.S. Air
Force was at the air mobility command.

The initial AMC enterprise planning effort started in 1994 with a team of U.S. Air
Force personnel and contractors working with Steven Spewak. The objectives of the year-
long effort were to build a plan that would eventually eliminate stovepipe systems within
AMC and improve interoperability, discussed as follows [109]:

“The discovery phases of the project highlighted the extent of the problem within AMC.
The EAP team identified 185 automated information systems, 22 communication systems and 9
programs (organizational areas) supporting AMC. These systems were developed as
independent programs and used separate hardware, unique software and dedicated
communications circuits.”

“Earlier attempts at addressing the interoperability issue were solution focused. For
example, in the 1980s the Ada software development methodology was introduced as a way to
unify the software used in weapons systems. However, with reductions in equipment
purchases, the demand for Ada support never reached levels originally anticipated. In an
effort to continue Ada development, the DoD directed [that] all new software efforts use the
Ada software development methodology. However, the limited number of compilers and
practitioners restricted its widespread acceptance and use. In addition, new languages that

19 Robert Weisman of CGI provided the material for three defense interoperability approaches here. Robert was the

enterprise architecture practice manager at CGI Inc. in Ottawa, Canada. He can be contacted at
robert.weisman@sympatico.com. Information about CGI is available at http:/www.cgi.com.
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were more suited for client/server and Web applications began to dominate the industry.
Other efforts were also attempted in the 1980s.”

|:| I:I Business Architecture

Business Drivers

Design Drivers

Data Architecture

Applications Architecture

Technology Archite cture

Figure 5.12: The Clinger-Cohen Act (discussed earlier for FEAF) was also a starting
point for defense enterprise architecture. (From: [104]. © U.S. Air Mobility
Command. Reprinted with permission.)

In 1996, as discussed earlier, the U.S. Congress became active in addressing
interoperability issues within the government by passing the Clinger-Cohen Act. This
act is also referred to as the Federal Acquisition Reform Act (FARA) or Information
Technology Management Reform Act (ITMRA). The act affects many areas of both
acquisition and information technology.

Specifically, it stipulates that every government agency’s CIO is responsible for
developing, maintaining, and facilitating the implementation of sound and integrated
information technology architecture.

In its implementation of the Clinger-Cohen Act, the Office of Management and
Budget published OMB Circular A-130 [110]. The circular required architectural
exhibits for all major programs that were competing for funds, starting with FY04
program objective memorandum (POM) submissions. The impact of Circular A-130
was to ensure that architectures and architectural products were key elements leading
to the funding and implementation of all new information systems developed by the
U.S. government. The widespread implementation was accomplished in a top-down
manner throughout the government and became enforceable by tying it directly to
funding and the budget process.

Today, the U.S. Air Force has specific goals for systems integration and
interoperability. In August 2002, the air force published the Air Force Information
Strategy. This document delineates its goals to “... provide seamless integrated,
decision quality information to the right people at the right time ... in the right context

10 Circular A-130 is at hitp://www.whitehouse.gov/iomb/circulars/al30/a130trans4.html on the White House Web site. A
discussion of OMB Circular A-130 is available at www.firstgov.gov/webcontent/documents/al30summary.pdf. Circular A-
130 is at http://www.tricare.osd.mil/tmis_new/Policy%5CFederal%5COMB130.doc.
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... In the same month, the Secretary of the Air Force wrote in a policy memo that
“We believe enterprise architecture is the common enabling foundation that will
integrate business and combat support elements with each other and combat operations

2

Defence Architecture Framework

We saw that the key to architecture is the fundamental understanding that the enterprise
gains from a focus on architectural elements (primitives). This section discusses how the
defence architecture framework evolved from the Zachman framework, using Spewak
enterprise architecture planning as a way to plan for and manage large enterprise
architecture projects.

When the Clinger-Cohen Act became law, the DoD introduced the Defense
Architecture Framework. This was called the C4ISR framework, where C4ISR is an
acronym for command, control, communications, computers, intelligence, surveillance,
and reconnaissance. Its focus is on delivery of specific models, called product
deliverables.

In 2003, the DoD formally adopted C4ISR as the DoD framework. It has evolved
through several releases. The latest version is called the DoD Architecture Framework
Version 2.0, referred to as DoDAF V2.0 [111].

I will refer to the defense architecture framework versions by their respective
acronyms: C4ISR and DoDAF. A comment referring to C4ISR is also intended to apply to
DoDAF. A comment referring specifically to DoDAF is applicable only to that latest
version. Unless a statement is made to the contrary, a DoDAF comment does not also
apply to C4ISR.

Figure 5.13 illustrates that C4ISR (and DoDAF) has three views:

* Operational view: ldentifies operational relationships and information needs.
It captures organizations, functions, information exchanges, scenarios, and
logical data.

* Systems view: Relates capabilities and characteristics to operational
requirements. It captures systems relationships, functions, operational sup-
port, scenarios, migration paths, technology forecasts, and physical data
structures.

* Technical standards view: This view prescribes standards and conventions. It
captures relevant standards and forecasted standards.

The focus is on collecting the primitive information needed to specify requirements and
plan the implementation of systems to support the mission. For example, the primary
missions of the air mobility command are air transport and aerial refueling. Returning to
the AMC enterprise architecture project [112]:

"' The Promulgation Memo for the DoD Architecture Framework Version 2.0 was signed on 28 May 2009. It is at
http://cio-nii.defense.gov/sites/dodaf20/products/DoDAF 2-0 web.pdf.

12 Staff directly involved in the AMC enterprise architecture project from 1994 has provided much of the material from the U.S. Air
Mobility Command. Detail is available from Colonel Joseph Butchko (U.S. Air Force, Retired) at Joseph.Butchko@scott.af.mil.
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Figure 5.13: DoD operational/systems/technical architecture. (Adapted from DoDAF.)

“In 1994 the DoD Air Mobility Command Enterprise Architecture Plan (EAP) was the
largest (EA) project ever attempted. This project proved that EAP could be done for large
organizations. It proved that data and information was more stable over time than processes,
and that architectures could have a long-term impact on the organization. Enterprise
Architecture language is now in common use throughout the AMC.

The AMC conducted a full EAP project from October 1994 to September 1995. During the
course of the project the EAP team conducted over 800 interviews with subject matter experts
within the Command in both headquarters and field environments. As a result of the interview
process, the team identified over 5,000 individual business products and 85 different business
functions, which were organized into the business model [called a Mission Analysis in
AMC—see Figure 5.14].

The team also identified 210 systems that AMC used in some manner. These systems were
catalogued and stored in a database known as the Information Resource Catalogue (IRC)
and is still in use today.

Three architectures were developed including a business entity model that included 70
business level entities, an applications architecture that defined 53 candidate applications, and
technology architecture. These architectures became the foundation of the AMC Capabilities
Master Plan and have been used as planning guidance and POM submission since they
were developed”.

Figure 5.14 shows how the air mobility command defined the key analysis relationships
in their EAP project, discussed by AMC next [110]:

“This chart shows the key relationships between the architecture, the IRC (Information Resource
Catalogue) and Mission Analysis (Business Plan). It depicts the elements and key relationships
among the EAP products and also shows the individual primitive elements of information that are
shared between each element. It is important to note both the information and the relationships
are keys to understanding the total domain of the architecture. Because of the close interaction
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among these elements, they have to be built in a spiral process in order to keep them
synchronized and accurate. After-the-fact integration of these products tends to be a very
difficult and tedious task.”

Key Analysis Relationships

Applications] — Platform to Application List Technology
\, ~
‘ Apps to functions Ph@nw Functions
Entity to Current to
ot Mission Analysis 2;';:;;’
List
— \
Entity to Functions Systems to functions
Data IRC

Entity to cumrent Systems List

Figure 5.14: Key analysis relationships in C4ISR. (From: [110]. © 2004 U.S. Air Mobility
Command. Reprinted with permission.)

The AMC project also defined key planning relationships, shown by Figure 5.15.

“This chart shows the key planning relationships among the Migration Plan, the architectures,
and the IRC. It also depicts the products and primitive information required to develop the
implementation plan. Each element in the implementation has a relationship with other
elements. For example, you cannot have a functioning database without an infrastructure, and
you cannot use data unless the database has been created.”

Using methods described in this book, these relationships can be documented
using matrices, as discussed in Chapters 4 and 8.

Key Planning Relationships
Applications Technology

-
Apps Requirements mrﬂnmure Requirements

Migration Plan

Prioritization of Enfity Development Miqmion%e and Retiring Systems
/

Data ™~ IRC

Figure 5.15: Key planning relationships in C4ISR. (From: [110]. © 2004 U.S. Air Mobility
Command. Reprinted with permission.)
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Relating Zachman Framework to the Defence Framework

The C4ISR framework and DoDAF precisely define the product deliverables to be
produced by a defence enterprise architecture project. This section summarizes those
deliverables and relates them back to relevant cells in the Zachman framework. As with
the FEAF, the C4ISR and DoDAF also use the original Spewak enterprise architecture
planning approach, shown in Figure 5.1.

It is important to know how each deliverable maps to the Zachman framework cells.
Methods that apply to those cells can then be used most effectively, depending on the
relevant interrogative (column), and the relevant perspective (row).

The discussion that follows, mapping the defense framework to the Zachman
framework, is based on work done by CGI in Canada [113], and also independently by
the U.S. Air Force AMC [114]. Their contribution to greater understanding of the C4ISR
and DoDAF defense frameworks is commended.

Legend

Figure 5.16: The DoDAF framework products (“as is” baseline strategy). See Table 5.1 for
the abbreviation references in this figure. (From: [112]. © 2004 U.S. Air Mobility Command.
Reprinted with permission.)

Table 5.1 shows the product deliverables involved in the DoD architecture framework.
Figure 5.16 shows how product deliverables in the DoDAF framework are related to one
another from an “as is” perspective by the AMC. Table 5.1 has been extracted from the
DoD Architecture Framework V2.1 Product Descriptions PDF document [115]. It
summarizes each product deliverable, including its abbreviation and a brief description of its
purpose. We will see in Chapter 14 that some of the DoDAF product deliverables can be

113

114

115

I would like to acknowledge the excellent work done by Robert Weisman and CGI in Ottawa, Canada, on defense
architectures and on the FEAF reference models.

I acknowledge the firsthand project experience in relation to the U.S. Air Mobility Command provided by
Joe Butchko (joseph.butchko@scott.af.mil). His comments have been included throughout this chapter. I
also acknowledge the work done to map the C4ISR and DoDAF product deliverables to columns of the
Zachman framework.

The DoD Architecture Framework, Version 2.0, Volume Il —Product Descriptions includes examples of each
product deliverable that is summarized in Table 5.1.
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mapped [116] to business process diagrams using Business Process Modeling Notation
(BPMN) [117].

The key factor to consider with the product deliverables in Table 5.1, and in Figure 5.16
is that they are not independent products: They are separate models that represent
different aspects of the architectural problems being solved. In the context of the Zachman
framework these product deliverables are not primitives; they are composites.

16 A white paper published originally by Popkin Software (now within IBM) titled “Mapping BPMN to the

Department of Defense Architecture Framework (DoDAF)” may be able to be downloaded from
http://www.ibm.com.

""" BPMN is used to generate executable XML-based code in BPM languages, such as Business Process
Execution Language (BPEL) and Business Process Modeling Language (BPML), both discussed in Chapter
14. Modeling tools that support BPMN are discussed in Chapter 15.
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Table 5.1: DoDAF Architectural Product Deliverables (Source: DoDAF)

Frame-
. work e
Applicable | proquct | Framework Product | General Description
View Name
All Views AV-1 Overview and Summary | Scope, purpose, intended users, environment depicted,
Information analytical findings
All Views AV-2 Integrated Dictionary Data repository with definitions of all terms used in all products
Operational | OV-1 High-Level Operational | High-level graphical/ textual description of operational concept
Concept Graphic
Operational | OV-2 Operational Node Operational nodes, operational activities performed at each
Connectivity node, connectivity and information exchange needlines
Description between nodes
Operational | OV-3 Operational Information | Information exchanged between nodes and the relevant
Exchange Matrix attributes of that exchange
Operational | OV-4 Organizational Organizational, role, or other relationships among
Relationships Chart organizations
Operational | OV-5 Operational Activity Operational Activities, relationships among activities, inputs
Model and outputs. Overlays can show cost, performing nodes, or
other pertinent information.
Operational | OV-6a Operational Rules One of the three products used to describe operational activity
Model sequence and timing - identifies business rules that constrain
operation
Operational | OV-6b Operational State One of three products used to describe operational activity
Transition Description sequence and timing - identifies business process responses
to events
Operational | OV-6¢ Operational Event- One of three products used to describe operational activity
Trace Description sequence and timing - traces actions in a scenario or
sequence of events and specifies timing of events
Operational | OV-7 Logical Data Model Documentation of the data requirements and structural
business process rules of the Operational View.
Systems SV-1 Systems Interface Identification of systems and system components and their
Description interconnections, within and between nodes
Systems SV-2 Systems Systems nodes and their related communications lay-downs
Communications
Description
Systems SV-3 Systems-Systems Relationships among systems in a given architecture; can be
Matrix designed to show relationships of interest, e.g., system-type
interfaces, planned vs. existing interfaces, etc.
Systems SV-4 Systems Functionality Functions performed by systems and the information flow
Description among system functions
Systems SV-5 Operational Activity to Mapping of systems back to operational capabilities or of
Systems Function system functions back to operational activities
Traceability Matrix

125
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Systems SV-6 Systems Data Provides details of systems data being exchanged between
Exchange Matrix systems

Systems SV-7 Systems Performance Performance characteristics of each system(s) hardware and
Parameters Matrix software elements, for the appropriate timeframe(s)

Systems SV-8 Systems Evolution Planned incremental steps toward migrating a suite of systems
Description to a more efficient suite, or toward evolving a current system to

a future implementation

Systems SV-9 Systems Technology Emerging technologies and software/hardware products that

Forecast are expected to be available in a given set of timeframes, and

that will affect future development of the architecture

Systems SV-10a | Systems Rules Model One of three products used to describe systems activity
sequence and timing—Constraints that are imposed on
systems functionality due to some aspect of systems design or

implementation
Systems SV-10b | Systems State One of three products used to describe systems activity
Transition Description sequence and timing—Responses of a system to events
Systems SV-10c | Systems Event-Trace One of three products used to describe systems activity
Description sequence and timing -- System-specific refinements of critical

sequences of events and the timing of these events

Systems SV-11 Physical Schema Physical implementation of the information of the Logical Data
Model, e.g., message formats, file structures, physical schema

Technical TV-1 Technical Standards Extraction of standards that apply to the given architecture
Profile
Technical TV-2 Technical Standards Description of emerging standards that are expected to apply
Forecast to the given architecture, within an appropriate set of
timeframes.

Next, Figure 5.17 maps the product deliverables from Table 5.1 and Figure 5.16 to
the Zachman framework. The abbreviations used in Figure 5.17 are detailed in Table 5.1.
Product deliverables that address the scope are highlighted as bold italics. This diagram is
evolutionary. More precise mapping in the latest DoDAF, which will be discussed
shortly, has since superseded it.

An important point to remember is that the above mapping to the Zachman
framework is not documented in the C4ISR framework document. There is no reference
to John Zachman, or any acknowledgment in that document that the C4ISR originated
from the Zachman framework. As a result, the power of the Zachman framework as a
vehicle for managing large projects for complex defence organizations was completely
lost.

The C4ISR framework was a good approach, but its value was diminished. The focus
of its authors on detailing each of the product deliverables as composites had lost sight of
the real purpose of enterprise architecture: to clarify and manage complexity. As a
consequence, it was almost impossible for defence staffs that were new to enterprise
architecture to see correspondence between C4ISR and the Zachman framework.
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Figure 5.17: C4ISR and DoDAF Product Deliverables, Mapped Broadly to the Zachman
Framework (Source: US Air Mobility Command)

The DoDAF V1.0 rectified this problem and acknowledged its origin in the Zachman
framework. It provided mapping of each product deliverable to the relevant Zachman
rows and cells of the framework in more detail for DoDAF than is shown in Figure 5.17.
Figures showing this mapping are summarized in the DoDAF deskbook [118]. The
DoDAF also provides excellent detail about metadata that should be captured in a DoD
repository for product deliverables. DoODAF V1.5 documentation is also available [119].

Enterprise Architecture Project Results at Defence

Using C4ISR initially and later evolving to DoDAF, the DoD takes a phased
approach to building architectures and systems. It develops data models, then infra-
structure, and finally applications. For example, the U.S. Air Force comments that
[120]:

“The logical data model has been in development for close to 10 years. The development
process has been delayed and complicated by the lack of consensus on some parts of the
model. According to the Air Mobility Command ... ‘The concept of location has become a
significant issue. The Navy recognizes location as a latitude and longitude while on the high
seas. The Air Force recognizes location as the altitude of the aircraft and its radial distance
from a known radio beacon. The Army recognizes location as grid coordinates on a map. To

"8 The DoD architecture framework version 1.0 (DoDAF V1.0) documentation comprises Volume I, Volume II, and the DoDAF
deskbook. These are all located at http://aitc.aitcnet.org/dodfw.

19 vVolume III of DoDAF V1.5 is at http://cio-nii.defense.gov/docs/dodaf volume iii.pdf.

1201 acknowledge the firsthand project experience of Joe Butchko (joseph.butchko@scott.af.mil) in relation to
the USAF AMC. His comments have been included throughout this chapter. I also acknowledge the work
done to map the C4ISR and DoDAF product deliverables to columns of the Zachman framework.
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all three services, their definition of location is legitimate but to the DoD it is a real
quandary.’ The DoD is now looking at alternate approaches.”

A recent development in the data model arena is the concept of communities of
interest [117]:

‘One example is the transportation community. The community consists of Air Mobility
Command, the Surface Deployment and Distribution Command and the Military Sealift
Command. These three organizations fall under the operational control of the United
States Transportation Command (USTRANSCOM).

The community of interest model is called the Transportation Master Model. The three
subordinate commands must submit data elements to USTRANSCOM for approval and
inclusion into the Transportation Master Model. Each subordinate command has its own data
model such as the AMC Logical Data Model. To be useful, the data models must be
implemented in databases that sharve a common infrastructure.

The DoD has completely restructured the manner in which it arranges for long-haul
communication circuits. Ten years ago each new system would arrange for its own
communications circuits. Some organizational elements such as weather, intelligence and medical
had numerous circuits to meet their needs for teletype, facsimile, and imagery data. As
technology changed and capacity grew, the DoD centralized procurement and forced users
to share bandwidth. At the base level, fiber optic cable was put in and formed a backbone
communication infrastructure up to the building. These changes have allowed for the
implementation of major client/server and Web-based applications.’

Applications implementations are still governed by the individual services within
the DoD. Within the air force, the current focus has moved from individual programs to
capabilities. Capabilities are described in high-level concepts of operations (CONOPS) and
these documents are made up of a series of architectural products. The architectural
products are used to plan systems developments and describe the evolution from the “as
is” environment to the new “to be” environment [118]:

‘Architectural products are now tied to funding within the Federal Government. The Olffice
of Management and Budget (OMB) Circular A-130 requires that each agency create
and document its enterprise architecture. Specifically, the Circular calls for the following
elements: business processes, information flow and relationship, applications, data
descriptions and relationship, and technology infrastructure.

The OMB also requires a capital asset plan and business case (Exhibit 300) for each
major program going through the budget submission process. The Air Force submitted 23
Exhibit 300s through the Office of the Secretary of Defense (OSD) during the most
recent budget cycle.’

The U.S. Air Force now considers architecture essential to achieving its information
strategy. According to the air mobility command, it provides [118]:

*  “On-demand information—what you need when you need it
*  Worldwide real-time access—robust infrastructure, always available
* Information assurance—people and technology to protect information

*  Robust architectures—establishing the relationship between organizations, processes
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and the systems that support them

*  World-class systems—transformed processes, continuous improvement, leveraging the
latest technology

*  New information technology and best commercial practices—implementing the keys to
progress

* Knowledge management—Ilinking expertise in its many forms

* Information empowered—a workforce ready to take maximum advantage of new
capabilities

*  Responsible stewardship of information technology dollars—visibility, accountabil-
ity and flexibility”

The Air Force has moved from specifying programs to defining capability CONOPS
(Concept of Operations). These new concept documents are being developed using architectural
tools and concepts. Such documents require an enterprise perspective and cannot be
effectively produced without architectural support.

Use of architectural discipline will lead to an integrated, interoperable and efficient
CAISR infrastructure. It provides a logical structure for classifying, organizing and relating
information that describes and documents the architecture. It provides a model for an
integrated architecture including vision, governance, principles, guidance and products. It
ensures a common foundation on which to build understanding and enable integration. It also
forces adherence to certain basic principles concerning information.

The air mobility command believes in the benefits of enterprise architecture as
follows [118]:

“There are several basic ideas that must be adhered to if an organization ever hopes to
successfully implement an Enterprise Architecture:

*  Information must be viewed as a corporate resource and must be managed.

*  Information at all levels of the organization must be clearly and consistently defined by
the organization.

*  Information must be shared versus distributed for fast, easy access to users.

*  Information must have specified stewards that are accountable for information integrity
and accuracy.

>

* Information must be protected from unauthorized use and disclosure.’

In order to successfully adhere to these tenets, systems must be planned, designed and built
from an Enterprise Architecture perspective. According to the DoD [118]:

“Interoperability is still a key element of any coalition effort to provide agile and lethal

force projection anywhere and anytime. Response times are getting shorter, and we don’t
have time to wire together solutions during the execution phase of an operation. Our
adversaries are becoming more sophisticated, and we need complex solutions to counter their
threat. Complex sophisticated systems don’t just happen—they are planned!
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In an expanding global economy we need systems that provide accurate and reliable
information anywhere we operate. The world is becoming more and more complex and at
an ever increasing rate of change, and we need ways to deal with it.”

The Open Group Architecture Framework

The open group architecture framework (TOGAF) has evolved as an alternative
architecture framework that is used by commercial organizations and also by government
and defense departments. The TOGAF Web site [121] states that:

“It is an industry standard architecture framework that may be used freely by any
organization wishing to develop an information systems architecture for use within
that organization.”

TOGAF is available in two editions:

* TOGAF (Enterprise Edition): first published in December 2002 as Version § and
republished in updated form as TOGAF Version 8.1 in December 2003.

* TOGAF (Technical Edition): published as Version 7 in December 2001.

The TOGAF Web site [119] states that TOGAF can be used with FEAF, C4ISR,
and DoDAF:

“TOGAF Version 9 Enterprise Edition ("TOGAF 9" for short) is a detailed method and set of
supporting resources for developing an Enterprise Architecture. Developed and endorsed by
the membership of The Open Group's Architecture Forum ['**], TOGAF 9 represents an
industry consensus framework and method for Enterprise Architecture that is available for use
internally by any organization around the world - members and non-members of The Open

Group alike - subject to license conditions - see Downloading TOGAF 9 ['**].

A comprehensive, open method for Enterprise Architecture, TOGAF 9 complements, and can
be used in conjunction with, other frameworks that are more focused on specific aspects of
architecture or for vertical sectors such as Government, Defense, and Finance.”

TOGAF emphasizes that it provides methodology steps for FEAF, C4ISR, and
DoDAF. This is called the TOGAF architecture development method (ADM). We will
discuss this further in the following section. White papers can be downloaded [124] that
provide an overview of TOGAF 9.

Enterprise Engineering in FEAF, DoDAF, EAP, and TOGAF

We discussed that methods for the Planner, Owner, and Designer rows of the
Zachman framework are the major focus of this chapter. It is important to emphasize
that enterprise engineering does not replace FEAF or the defense architecture frameworks
C4ISR or DoDAF. It also does not replace Spewak’s EAP. Furthermore, it does not

12l Further information on TOGAF is at http://www.opengroup.org/architecture/togaf.

122 The TOGAF 9 Architecture Forum is at: http://www.opengroup.org/architecture/.

12 TOGAF 9 can be downloaded from: http://www.opengroup.org/architecture/togaf9/downloads.htm.

124 The TOGAF 9 Introduction is at http://www.opengroup.org/bookstore/catalog/w094.htm. The TOGAF 9
Migration Overview is at http://www.opengroup.org/bookstore/catalog/w095.htm.
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replace TOGAF. Instead, enterprise engineering provides additional rapid delivery
methods and rigor that enhance these frameworks and methods for enterprise
architecture, with rapid delivery technologies using XML, Web services, and SOA, as
discussed in Part III. In particular, enterprise-engineering methods provide rapid delivery
support for the Scope and Business rows (Planner and Owner—rows 1 and 2). These
methods strengthen the FEAF and DoD architectures, Spewak EAP, and TOGAF
ADM in these rows. They provide for business transformation enablement.

We will examine the enterprise engineering methods and their application to
enterprise architecture in detail in later chapters. But first, we need to review project
experience in applying enterprise architecture to date.

Enterprise Architecture Project Experience

There is now a body of experience that has been gained in using enterprise architecture
in many large—and small—projects. It has been gained by defence and government
organizations; and also by commercial enterprises across most industries. This section
summarizes results from these projects, using two project examples.

I will quote John Zachman and Doug Erickson—an enterprise architecture con-
sultant—in this section, adding further comment where relevant. The project summary
results that John quotes are based on an enterprise architecture project at the Ohio Bureau
of Workers’ Compensation, which was undertaken by Doug Erickson of ENTARCO
USA Inc. [125]:

Using a top-down, Enterprise Architecture, enhanced Information Engineering
approach with a three-schema data architecture and CASE technology:

* The cost per new data entity (RDBMS table) was reduced from more than $150,000 using
traditional systems development methods to less than $10,000 cost per entity.

* Enterprise data handling labor cost was reduced 50%.

* Development time and cost reductions of more than 50%-90% were subsequently achieved
for every succeeding implementation through reuse of database and application components,
with no modifications and through effective data and process model management.

¢ Disk space for data (including history) was reduced by 20%—-80% through elimination of
data redundancy.

These are typical of the results that are achieved in many other enterprise architecture
projects that take a similar top-down model-based approach with automatic code
generation.

125 The results in this section are based on the enterprise architecture project undertaken by the Ohio
Bureau of Workers” Compensation. These results were quoted by John Zachman, based on
information supplied to him by Doug Erickson (e-mail: dataduke@msn.com).
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Table 5.2: Ohio Bureau of Workers Compensation

System / Time or Cost No. of Entities No. of Reused Entities
| Time or Cost

Rates System 1,030

(operational — 2.5 years elapsed time)

Benefits Payments 720 470

(operational)

Retro Rated Billing 230 220

(operational)

Total Elapsed Time: 4

No database failures years

(Never more than 3 Data Analysts,
3 Business Analysts, 10 Developers)

Health Provider Management 415 255
(under development when quoted)

Total Cost per Entity: (conservative) $25,000
— Includes: legacy data cleansing; all data

conversion costs; all interfaces with

remaining legacy; no redundancy;

complete enterprise alignment and

integration

Total Cost Savings: $23,625,000 945
945 (reused entities) x $25,000

Table 5.2 summarizes the number of data entities that were identified by the Ohio
Bureau of Workers” Compensation for several systems, together with the number of
these entities that were reused in later systems and the consequent cost savings.

The Rates System was developed first. The main development method was data
modeling based on the ENTARCO Methodology for Enterprise Architecture,
together with the CA AllFusion (formerly called Coolgen and IEF) CASE modeling
tool. A total of 1,030 data entities were identified and implemented over 2.5 years.

The Benefits Payments system was developed next and is operational. This
system required 720 entities; but 470 had already been developed for the Rates
System. They could be reused without change.

The Retro Rated Billing system was developed next and is now operational. This
required 230 entities, of which 220 could be reused.

The total elapsed time for development of these three systems was 4 years.
Since these systems went into production, there have been no database changes
or failures.

The Health Provider Management system in Table 5.2 was under development
when Doug Erickson had quoted these results to John Zachman. This system
required 415 entities, of which 255 were reused.
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* The Total Cost per Entity was conservatively calculated as $25,000. This cost
includes legacy data cleansing for quality improvement, all data conversion costs,
and all interfaces required for access to legacy databases. The results of no data
redundancy and complete enterprise alignment and integration are the
objectives and benefits of enterprise architecture using the ENTARCO USA
Inc. Methodology for Enterprise Architecture (MEA).

* A total of 2,395 entities were required by these systems, but 945 entities were
reused. At a cost of $25,000 per entity, this represented a Total Cost Savings of
$23,625,000.

Table 5.3 shows a comparison of the Ohio Bureau of Workers’ Compensation
enterprise architecture project results with the development of a similar system for child
welfare in another U.S. state. In both cases, AllFusion/Coolgen/IEF was also used as the
development tool. But instead of taking an enterprise architecture approach using the
ENTARCO MEA, the other U.S. state used classic methods for traditional systems
development. The results are interesting:

* As we saw in Table 5.2, the Ohio rates system required 1,030 entities. These were
fully normalized to eliminate data redundancy. In contrast, the other state’s
rates system had only 300 entities, which had not been fully normalized.

* The Ohio project took 2.5 years elapsed time for the rates system. The other state
took 12 years to develop its system.

* The development cost for the other state project was $42 million, which represents
$140,000 cost per data entity. This compares with $25,000 cost per data entity for
the Ohio project, as shown in Table 5.2 [126].

e Furthermore, even after costing $42 million, the other state’s system still required
more work. Two prime contractors and one local contractor estimated 3 more years
were needed to enhance the system and fix the problems.

The development costs for the Ohio Bureau of Workers” Compensation project were
analyzed against three alternatives, as discussed next with reference to Table 5.4. The
Ohio project assessed the cost of its development using enterprise architecture as one
development alternative. It compared that cost with those of two alternatives: (1) using a
package and (2) using traditional systems development methods. The following cost
comparisons are summarized in Table 5.4:

126 This is a little confusing. The other state system had fewer entities that were unnormalized (300),
whereas the Ohio system had 1,030 normalized entities. The relative cost per entity for the other state
system was thus much higher than the Ohio system. A more accurate cost comparison should be based
on the relative cost per attribute. However, statistics on the number of attributes for each system are not
available.
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Table 5.3: Ohio Project and another State Project Comparison

134

Factor Ohio Project Other State Project
Application Workers Compensation Child Welfare System
Rates System

Same CASE Tool AllFusion/COOL:Gen/IEF | AllFusion/COOL:Gen/IEF

Different ENTARCO MEA (EA Classic

Methodology Based)

No. of Entities 1030 300

Elapsed Time 2.5 Years 12 Years

Development Costs | (see Table 5.4) $42 Million

Cost per Entity $25,000 $140,000
(2 prime contractors and one local
contractor estimated three more
years needed to enhance or fix)

To establish a common base for comparison, a Recent Package Implementation
cost was calculated based on the number of entities in that package. This
provided a Cost per Entity of $50,000, compared to $25,000 per entity for the
ENTARCO MEA enterprise architecture alternative.

The package cost per entity in Table 5.4 did not include associated costs for
data cleansing or data conversions. It included no legacy interfaces, involved
added data redundancy, and provided only 60% of the required functionality.
All of these costs were included in the $25,000 cost per entity using
ENTARCO MEA, which provided 100% of the required functionality.

Recent Custom Applications, which used traditional systems development
methods at the Ohio project, but did not use enterprise architecture, were found
to cost from $100,000 to $150,000 per entity.

Applying these alternative costs per entity to the 2,395 entities implemented for the
Ohio project, the Comparative Development Costs in Table 5.4 are summarized as

follows:

*  Traditional Application Development: 2,395 entities at an average cost per entity
of $140,000 totals $335,300,000. This cost would have been outside their budget

for

funding.

*  Application Package Development: 2,395 entities at a cost per entity of $50,000
totals $119,750,000.

*  Enterprise Architecture Development: This approach resulted in 945 entities that
were reused of the total 2,395 entities. At a cost per entity of $25,000 for the
remaining 1,450 entities, the total cost was $36,000,000.

While there were reusable entities in the ENTARCO enterprise architecture approach,
Table 5.4 shows that substantial amounts of program code were also reusable.
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Table 5.4: Comparative Costs

Description Cost per Entity | Total Cost

Recent Package Implementation: $50,000
Conservative. No data cleansing, no data
conversions, no legacy interfaces, added
redundancy

and 60% functionality.

Recent Custom Applications: $100,000
Typical legacy, redundant environment to $150,000

Comparative Development Costs:

Traditional Application Development Cost: $335,300,000
2395 entities

x $140,000 per entity

Application Package Implementation Cost: $119,750,000
2395 entities x $50,000 per entity

ENTARCO MEA Enterprise Architecture $36,000,000

Development Cost:

2395 - 945 entities x $25,000 per entity (and
Enterprise Architecture approach is
"aligned," with low maintenance)

Reusable Code:

In three Operational Systems: 6,128 9.0
action blocks Average Reuse
Factor

Traditional application development would have required 42,896 subroutines
to be coded, tested, and maintained.

In contrast, the approach using AllFusion/Coolgen/IEF development tool required
the development of 6,128 action block subroutines.

This represents an Average Reuse Factor of 9.0. However, of the action blocks
that were reused two or more times, these were reused an average of 17 times. This
reuse factor is attributable to the granularity and precision of the data model,
as many processes use the same data.

Project Experience Summary

Approximately four times more entities were defined in the Ohio project.
These were fully normalized, compared to the fewer number of unnormalized
entities in the example from the other state.

The Ohio project using highly normalized data resulted in a cost per entity of
$25,000 compared to $140,000 per entity for the unnormalized entities.

The other state took 12 years for a comparable system using AllFusion/
Coolgen/IEF but with traditional systems development approaches. The Ohio
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project took 2.5 years using a very small number of project personnel.
e Entity reuse of 90% saved $23 million.

* The comparative traditional application development cost for the Ohio project
would have been $335 million. The application package implementation cost
would have been $120 million. The enterprise architecture development cost
was less than $36 million.

* In summary, these results showed that enterprise architecture delivered sys-
tems in 20% of the time and at 10% of the cost of traditional systems develop-
ment.

The results for the Ohio Bureau of Workers’ Compensation enterprise architecture project
were dramatic. As stated in the footnote [127], this was largely due to the unusual 12
years’ duration of the other state’s child welfare project. Most traditional development
projects do not take this amount of time. A more realistic expectation for enterprise
architecture is 30% of the time and 30% of the cost of traditional development
methods.

Strategies for Enterprise Architecture Implementation

Many strategies are available for implementing enterprise architecture, according to
John Zachman. We will discuss three alternative strategies in this section:

* Strategy A: Implementation in top-down, rigorous detail;
e Strategy B: Selective EA, based on ROI business case;

¢ Strategy C: Deliver progressively in 3-month incremental builds.

We will discuss each of these strategies, with approach and sequence recommendations
from John Zachman. We will also look at the benefits and limitations of each approach.

Strategy A: Top-Down, Rigorous Implementation

This is the strategy used by ENTARCO USA, Inc discussed earlier in relation to Ohio
Bureau of Workers Compensation. Even the conservatively expressed results in that section
was impressive: Enterprise architecture results in systems that are typically completed in
30% of the time and at 30% of the cost of traditional systems development. This
strategy is illustrated in Figure 5.18, with recommendations and sequence quoted by
John Zachman. My comments follow as bulleted points in italics.

1. “Survey the business mission, business cycles and organization. Determine
products/services/resources.”

* Doug Erickson establishes a high-level definition in row 1 across all
columns.

127

These results are extreme; they reflect the high development cost and long development time (12 years)
of the other state system, which was most unusual. A more realistic result expectation for enterprise
architecture is 30% of the time and 30% of the cost of traditional development methods.
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2. “Employ resource life-cycle analysis to define processes.”

* Erickson uses this to identify and define business processes in column 2
of row 1. Matrices can also be used to represent composites.

3. “Define an enterprise-wide conceptual data model, fully attributed and
normalized at an excruciating level of detail.”

* Erickson moves from row I to a fully attributed highly normalized data
model at row 2.

4. “Define a logical application architecture at an excruciating level of detail.”

* These process specifications are the result of a business transformation
to a “to-be” state.

* Erickson uses AllFusion/Coolgen/IEF to generate processes, identified
by management.

5. “Based on dependency analysis, define segments for implementation.”

* Erickson defines priority processes in complete detail—shown by the
vertical sliver starting in column 2, row 3, of Figure 5.18, which is also
highlighted.

6. “Transform one segment at a time to physical design and implement the
logical data model.”

e Figure 5.18 illustrates vertical slivers defined in excruciating detail in
column 1 and column 2 of row 2 (Owner), progressing down through
rows 3, 4, and 5 into implementation.

What How Where Who When Why
Data Function | Location| People Time Fultre
PLANNER List of List of List of Org List of 1t of
Objectives/Scope Things Processes | Locations | Structure Events | Goaks) Obj
OWNER Conceprual | ENTErDrise | Adivity | Buminess work Mastey Business
Model Maded Logetnrs How Schedule Plan
DESIGNER . Logical Pooess Distrib. Humman Mess Business
togiaal |- Achitedt. | Interface | Stuctwe | Rules
e | T
BULDER Physical | Physidal m Technol. Presn Control Rule
Dat4g Aschitedt. | Interface Structure Design
Model
SUBCONTRACTOR : _
Out-of-Context Dat4g Propaam Netwank Seourity Taming Rule
Def{nition Aschitedt. | Interface | Defnition Specs
FUNCTIONING Data Functi Network o " Qebodel Strategy
ENTERPRISE

Figure 5.18: Strategy A—top-down, rigorous detail. (From: [128]. © 2002 Zachman
International. Reprinted with permission.)

128 John Zachman uses the results achieved by ENTARCO in Strategy A and discusses Strategies B and C in his
“Understanding Enterprise Architecture” seminars that he presents around the world.
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Benefits

* This strategy achieves enterprise-wide data integration with a fully attributed, fully
normalized logical data model in column 1, row 2.

e It identifies architecturally normalized business processes before they are submitted
for applications design and development as column 2, row 2 deliverables.

* AllFusion/Coolgen/IEF facilitates high reuse of data and code which results in
dramatic reductions in development design, construction, and testing costs and time,
as discussed in relation to the Ohio project.

* The time and cost savings of this strategy—when compared to traditional systems
development methods—are impressive, as discussed earlier.

¢ Rigorous definition of the Logical Data Model in column 1, row 2 using the
ENTARCO MEA can enable applications development to start and run parallel with
the data model development.

Doug Erickson emphasizes that the ENTARCO MEA develops the data model so
that it can segment “slivers” into “splinters” that can be pushed through to design,
construction, test, and implementation in very small increments, all the while working
within a non-redundant, highly integrated architecture. He says that it is a
management choice and an implementation choice as to when you actually implement a
splinter or sliver or a set thereof. He states that: “You may be able to effectively design,
construct, and test many splinters and then aggregate them for a ‘release’ as an
implementation package.” All the while, ENTARCO demonstrates hard evidence of
“components” being developed and successfully user-tested. “As a matter of fact,” he says,
“we are developing, specifying, designing, developing, testing, and implementing
functionality today in time frames of a day, days, a week, or a month depending on the
scope, complexity, and points of coordination with relevant business considerations
such as availability of resources and scheduling impacts. We are almost always now
waiting on the business as the gating factor as to when we implement.”

As we will see shortly, Strategy A offers many of the benefits also of Strategy C, the
main differentiating factor is that Strategy A is based on the ENTARCO MEA, which
assumes the use of AllFusion/Coolgen/IEF. As we will soon see, Strategy C achieves
similar results but can be used with any development tool, such as those discussed for Ohio
Bureau of Workers Compensation, with rapid delivery into production in 3-month
increments.

Doug Erickson achieved impressive results in his use of Strategy A when compared
with traditional systems development. Some enterprise architecture projects by others
have been less successful. Many projects took Zachman’s advice literally. His comments
were always intended as guidance, never as absolute dogma. These projects defined each
cell rigorously—in an excruciating level of detail, row by row—as shown in Figure 5.19.
They suffered from “analysis paralysis,” similar to many projects that used traditional
methods.
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Figure 5.19: Enterprise architecture “analysis paralysis.” (From: [129]. © 2004 CGl.
Reprinted with permission.)

This is a danger of enterprise architecture projects—but not with the
ENTARCO MEA. Typically the project team completes each row (Scope, Business and
System (Planner, Owner and Designer, or rows 1-3) in excruciating detail across all
columns. The models are passed to Technology (Builders, row 4) and Components
(Subcontractors, row 5) for implementation. The typical problems that occur after these
excruciatingly detailed steps have been as follows:

* By the time the Designer row was fully defined, the business had changed; the
design no longer represented what was needed.

* The Builders and Subcontractors were not involved earlier in the EA
project; they implemented using their tried-and-true traditional
development methods rather than by using enterprise architecture methods.

* Alternatively, development was outsourced. An even greater disconnect
occurred between what had been defined using enterprise architecture and what
the Outsourcer built.

Strategy B: Selective EA, Based on ROI

Strategy B is appropriate if an ROI business case must first be established before a
decision is made to introduce an enterprise architecture approach. This is illustrated in
Figure 5.20. This is used to whet management interest by identifying “low-hanging fruit”
that can provide early ROI benefits. As with strategy A, I’ve provided John’s
recommendations and my bullet-point comments in italics.

1. “If you can’t make up your mind and you need a business case for proceeding,
then try the selective enterprise architecture ROI business case approach. Build

129 The Enterprise Architecture Method (EAM)O), developed by CGI, is an extension of Spewak’s EAP.
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out at least the row 1 thing, process, organization and motivation models to a
moderate level of detail.”

e  Columns 1, 2, 4, and 6 are defined as high-level lists of data, process,
organizational structure, and goals and objectives.

2. “Define the relationships between them as matrices.”

*  Matrices are defined to relate each of the lists of data to processes, pro-
cesses to organizational structure; and organizational structure to goals
and objectives, respectively, each to the other.

3. “Evaluate legacy applications.”

*  Legacy applications (at the bottom of column 2) are evaluated in terms
of their ability to support the defined relationship matrices and business
needs for the future.

4. “Overlay management values to determine priorities.”

*  Management requirements are used to establish priorities based on the
previous evaluation of legacy applications.

5. “Identify major systems initiatives.”

*  Based on this assessment, major systems are identified for further
evaluation.

6. “Develop a business case for proceeding with architecture-based
approaches.”

* A business case is developed for these major systems to determine the
benefits and trade-offs of using enterprise architecture to achieve
business integration.

What How Where who When why
Data Function | Location | People Time Future
. . ﬁ = -
p‘-&':‘_NER_ Listof ™ List of List of Org List of List of
Jectives/Scope Things Processes | Locations | Structure Events Goals/0Obj
OWNER Concentual | ENtErPrise Activity Business Work Master Business
s Model Maodel Logistics Flow Schedule Plan
DESIGNER Logical Logical Prdjss Distrib. Human Process Business
Data | Architect. | Interface Structure Rules
Model
BULLDER Physical Physical Sysfiem Technol. Presn Control Rue
Data | Architect. | Interface Structure Design
Model
s““ﬂ'{f’,ﬁf‘c'f,f,?f,, Data Program Network Security Timing Rule
Definition Architect. | Interface Definition Specs
FUNCTIONING ata Function Network Organiztion Schedule Strategy
ENTERPRISE

Figure 5.20: Strategy B—selective EA, based on ROl business case. (Source: © 2002. John
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Zachman and Zachman International. Reprinted with permission.)

7. “Assess Enterprise culture for selecting appropriate implementation
(methodological) approach.”

* For those major systems that can benefit from enterprise architecture,
alternative methods for implementation are selected. The three strategies
in this section can assist in this selection.

8. “Commit resources and execute.”

* Allocate required resources and begin enterprise architecture
implementation for agreed major systems.

Benefits

* This strategy evaluates the ability of legacy systems to support required data,
processes, organizational structure, and business plan relationships.

* It assesses the benefits and trade-offs of enterprise architecture to address the needs
for the future and prioritize the systems that should be addressed.

* The business case can then be established for enterprise architecture. The most
appropriate enterprise architecture implementation approach can be selected.

Limitation

* With its emphasis on legacy systems, there is the potential for the constraints of the
legacy systems to limit the breadth of the required focus for the future.

Strategy C: Deliver in 3-Month Incremental Builds

Figure 5.19 earlier discussed the dangers of analysis paralysis. We saw that strategy
A reduces this problem of multi-year projects; the strategy delivers very good results when
compared with traditional systems development. But today it is hard to justify even high-
return projects if several years must elapse before the major benefits are realized. Most
projects today should be capable of delivering priority areas rapidly into production—
ideally within 3 to 6 months—so that early results can be achieved without having to
wait for full project completion. Figure 5.21 illustrates this concept.

The scope is defined in terms of high-level lists within each column. The Owner row is
then defined at a high level to address key business needs, followed by high-level
views for these business needs from the Designer, Builder, and Subcontractor perspectives.

This approach leads to incremental implementation of priority areas that are
needed first, before other areas that can wait until later. This incremental approach is
shown in Figure 5.22. John Zachman’s recommendations and my bullet-point com-
ments in italics that follow are keyed to numbered sections in the figure.

1. “Do in-depth analysis of the enterprise mission/objectives.”

*  Column 6, row I, identifies goals and objectives in the business plan for the
future. This uses strategy analysis as discussed in Chapter 3.
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2. “Define the ‘things’ that have to be managed in row 1.”

*  The business plan goals and objectives are used to identify high-level lists of
required entities in column 1, row 1. This is discussed in Chapters 6 and 7.

3. “Build an enterprise-wide semantic model to 150-200 entities (column 1,
row 2).”

* A semantic model is also called a strategic model. It is progressively defined
in a facilitated modeling session with business experts familiar with the
required goals and objectives, based on entities identified in Step 2. The
associations between related entities represent strategies from the business
plan for key goals and objectives. This is discussed in Chapter 7.

4. “Analyze the semantic model to derive the build sequence for the entire
enterprise in about 3-month increments using entity dependency analysis (where
the elapsed time for entity dependency analysis is approximately 1 month).”

* Analysis of each association between entities in the strategic model identifies
entity dependencies that can be used to derive project plans, for early
delivery of priority areas as vertical slivers. It is entity dependency analysis
as recommended by Zachman, earlier. It is described in Chapter 7.

5. “Derive the primary business processes from the semantic intersections.”

*  Decomposition of many-to-many associations between related entities
identifies business activities and business processes in column 2, row 2,
from the enterprise model in column I, row 2. This is also described in
Chapter 7. These activities are defined further and used to develop
workflow models in column 4, row 2, described in Chapter 8 and pro-
cesses in Chapter 10.

The Team completes the Scope
and in further rows implements
what is necessary

Owner

Designer

Builder ?

The Designer evolves the
architecture driven by the
business needs

QOut of
Context

Projects reflect an Products ,_,/
Enterprise View

Figure 5.21: Incremental implementation of enterprise architecture. (From: [127]. © 2004
Robert Weisman, CGI. Reprinted with permission.)
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Figure 5.22: Strategy C—Deliver enterprise architecture progressively in 3-month
incremental builds. (From: [126]. © 2004 Zachman International. Reprinted with
permission.)

6. “Begin implementations as resources allow.”

* XML, Web services, and SOA technologies (discussed in Part Ill) are
used for rapid delivery of priority activities and workflows. Column 1
vertical slivers are automatically generated as database definition
language (DDL) scripts for priority databases. Column 2 vertical slivers
are automatically generated as 70% to 80% of required code from the
resulting DDL as discussed in Chapter 15. Column 4 workflows are
automatically generated as executable XML-based BPM languages as
discussed in Chapter 14.

Benefits

e This approach enables strategic business plans for the future to be defined using the
strategy analysis methodology of enterprise engineering in Chapter 3.

* The business plans are used to identify data and information that are required for the
future. This is documented in a strategic model, which is a high-level enterprise model
(column 1, row 2) that achieves enterprise-wide data integration. These high-level
entities typically represent 10% of entities that will eventually be defined in the
enterprise-wide logical data model in column 1, row 3.

* The strategic model is defined in a facilitated modeling session held over 2 days
with business managers or business experts familiar with the strategic business plans.
A facilitated modeling session is described in Chapter 7.

* Entity dependency analysis is used to analyze the strategic model. It identifies subsets
of the strategic model that represent the vertical slivers that are used for early
delivery of priority areas as subprojects. Project plans are also derived from the
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strategic model for these subprojects using entity dependency analysis. This method
is described in Chapter 7.

e Past methods for enterprise models left many-to-many associations unresolved
between related entities. Strategic modeling decomposes all many-to-many
associations. This is used to identify the business activities and business processes that
represent vertical slivers in column 2. Management priorities then determine the
activity or process vertical slivers to be delivered first in 3-month builds.

* Priority activities are defined further using activity modeling and activity-based
costing (ABC) for cost justification, which is used to determine relative costs of
current (“as is”) and future (“to be”) activities so that optimum process improve-
ments are achieved. This is discussed in Chapter 8.

* The priority data slivers, activity slivers, and workflow slivers are then delivered
rapidly into production. Priority data slivers are automatically generated as DDL
scripts for databases. This same DDL is also used for automatic generation of 70% to
80% of required code in various languages as reusable code patterns based on the DDL
database structure. Priority workflows are also automatically generated as executable
XML-based code in BPM languages. This is idiscussed on Chapter 14.

Limitations

The following comments are suggestions of how best to implement this strategy. But
if these suggestions cannot be utilized, then their absence represents limitations of the
strategy.

* Some rework will be required over time with this incremental strategy, with limited
but acceptable redundancy.

* The effectiveness of this strategy for 3-month incremental builds depends on the
active support of senior management of priority business areas in the enterprise.

* These senior managers should all participate in the two-day strategic modeling
facilitated session (see Chapter 7) to provide business direction. This is a large
commitment of their valuable time, but it is their direct responsibility; their active
involvement is essential for the ultimate success of enterprise architecture. The
direction to be taken for rapid delivery of enterprise architecture will be based on
the priorities defined by senior managers during and after this facilitated session.

Considering the above strategies, we will now discuss methodologies that are used
for implementing enterprise architecture. These are based on enterprise engineering, as
introduced earlier.

Recommended Approach for Enterprise Architecture

Strategy C is the recommended approach. Enterprise architecture is progressively
delivered in 3-month incremental builds. Priority areas can be delivered rapidly using XML,
Web services, and SOA technologies. This strategy uses the six-step approach
illustrated in Figure 5.23, and highlighted next. We will follow these six steps
progressively throughout the following chapters.
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Step 1: Column 6 (Why) is the starting point. This focuses on business plans
defined for the future. Although formal strategic planning methods may have origi-
nally been used to define these plans at the strategic level, enterprise engineering uses
strategy analysis in column 6, rows 1 and 2, to ensure that the plans are also able to
be implemented at the tactical and operational levels of the enterprise, with full
management accountability. Strategy analysis is discussed in detail in Chapter 3.

Step 2: Strategy analysis uses organization structure to identify the managers who
are responsible for implementing business plans. This is defined in column 4 (Who),
row 1.

* Based on priorities identified in the business plans, business experts most
knowledgeable in the enterprise should also participate in the strategic
modeling facilitated session and in later detailed modeling sessions. The
accuracy of the strategic model will be compromised if these business
experts cannot participate. Business experts who are knowledgeable in these
priority areas are also identified in column 4, row 1. Their business knowledge
is drawn on through their involvement as enterprise architecture project
team members whose participation is scheduled in implementation steps.

Step 3: The business plans defined in Step 1 are used as a catalyst here, along
with the managers and business experts of priority areas that were identified in Step
2. They participate initially in a 2-day facilitated modeling session as described in
Chapter 7 to develop a strategic model based on those plans. This strategic model is a
high-level enterprise model in column 1 (What), row 2.

* Entity dependency analysis is an objective method that is used in this step to
derive priority strategic model subsets. These “vertical slivers” can then be
implemented as initial priority subprojects for early delivery. Methods used to
develop a strategic model and apply entity dependency analysis are described
in detail in Chapter 7.

Step 4: Recent enterprise architecture project experience indicates that identifi-
cation of business events in column 5 (When), row 1, is an important catalyst in
identifying reusable business activities in column 2 (How). These events, together
with the entity dependency analysis in Step 3, are used to identify reusable business
activities that correspond with priority vertical data slivers in column 1 as priority
subprojects for early delivery.

Step 5: These priority business activities are defined as activity models that doc-
ument the inputs, outputs, controls, and mechanisms (resources)—and the associated
costs—within these activities that are designed to improve processes. Activity
modeling and activity based costing are discussed in Chapter 8.

Step 6: This step, with the identification of strategic model subsets and activity
models as vertical slivers based on priorities from Steps 1 and 2, then identifies rele-
vant corresponding locations in column 3 (Where), row 1.
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Figure 5.23: Broad enterprise engineering implementation sequence used throughout the

book.

Summary

The summary of this chapter is as follows:

We reviewed the Zachman framework for enterprise architecture, with its six
columns that address what, how, where, who, when, and why. The rows of the
Zachman framework reflect perspectives of the Scope, Business, System,
Technology, Components and Operations (Planner, Owner, Designer, Builder, and
Subcontractor). These questions have to be answered from each perspective, whose
input is needed to build an integrated enterprise.

We examined the U.S. government federal enterprise architecture framework and
the U.S. DoD enterprise architecture initiatives: C4ISR and DoDAF. These are all
based on the Spewak EAP methodology. We also reviewed the open group
architecture framework. We discussed that TOGAF can be used with each of these
other frameworks.

We saw that these approaches offer guidance for managing complex projects, but
they provide little methodology guidance for the Planner and the Owner rows of the
Zachman framework. We discussed that rigorous methods based on enterprise
engineering in these rows are essential to identify both integrated data and reusable
processes to achieve business integration.

To address this, we discussed the strategic methods of enterprise engineering. These
methods apply to the Scope and Business (Planner and Owner) rows of enterprise
architecture. They are strategy analysis—to define strategic directions; strategic
modeling—to define integrated data in strategic models; and entity dependency
analysis to derive project plans for rapid delivery of priority activities.

The chapter concluded with three strategies for enterprise architecture:

The first strategy showed how enterprise architecture is used conservatively to build
systems typically in 30% of the time and 30% of the cost of traditional systems
development. These savings are realized after multiple years, when business
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integration is achieved in the enterprise.

* The second strategy discussed the development of a ROI business case for
enterprise architecture. It can be used with the first and third strategies.

* The third strategy utilizes the latest enterprise architecture project experience. [t
discussed how the strategic methods of enterprise engineering deliver time and cost
savings similar to the first strategy, but in 3-month increments. With this strategy,
high-priority and high-ROI systems are delivered rapidly for immediate benefit.
This third strategy results in steady evolution to an integrated enterprise through
progressive business integration, instead of only after multiple years with the first
strategy. It can be used by any enterprise architecture project, regardless of also
using FEAF, C41ISR or DoDAF, Spewak’s EAP, or TOGAF.

We are now ready to move to the detailed methodology chapters. We covered strategy
analysis in Chapter 3 to develop business plans that define the future. This is the starting
point for enterprise architecture. Chapter 6 discusses business-driven data mapping.
Chapter 7 describes how to develop a strategic model for rapid enterprise architecture
implementation.
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Chapter 6: Using Business-Driven Data Mapping
for Integrated Data

In Chapter 5 we covered enterprise architecture methods. We discussed strategies
for rapid delivery of priority enterprise architecture areas into production. In this chapter
we will cover business-driven data mapping methods to identify priority data for
integration. This is an important method for rapid delivery of enterprise architecture. We
will develop these principles further in Chapter 7 to derive project plans from data maps for
rapid delivery of priority vertical slivers as discussed in Chapter 5. These methods apply to
the What column for the Scope, Business and System rows (Planner, Owner, and
Designer rows [C1R1-C1R3]) as illustrated in Figure 6.1.

Enterprise Architecture Build Context

This chapter covers data mapping methods for development of data maps from
business planning statements. In Chapter 3 we covered strategy analysis to define
business plans for the future. This addressed the Zachman framework’s Why column
for the Scope and Business rows (Planner and Owner rows [C6R1-C6R2]). It uses
strategy C from Chapter 5; this is discussed next, with the following steps keyed to
Figure 6.2.

e Step I: Strategy analysis in Chapter 3 identified statements for mission, vision, core
values, goals, objectives, issues, KPIs, strategies and tactics in the strategic plan.

e Step 2: Strategy analysis identified from the organizational structure those managers
and business experts responsible for implementing priority areas of the strategic plan.

* Step 3: With participation by the now-identified managers and business experts, over
5 days in a business planning workshop they optionally apply the strategy analysis
methodology to define tactical business planning statements to implement strategic
plans.

* Step 4. Data mapping is used to enable business experts and IT experts to work together
to identify data for integration. This begins with a 2-day strategic modeling facilitated
session as detailed in Chapter 7. Entities that represent required information and data are
listed in the What column for the Scope row (Planner row [C1R1]).

* Step 5: The facilitated modeling session continues over 2 days, documenting key entities
in a strategic model on a whiteboard. The strategic data map is a high-level enterprise
model for the What column in the Business row (Owner row [C1R2]).
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Figure 6.1: Data mapping addresses Zachman framework What column [C1R1-C1R3].

These data mapping steps will be used in Chapter 7 to develop a strategic model. We
will also use it again in conjunction with business normalization in Chapter 9 for logical
data modeling.

Reading Strategy for This Chapter

This chapter introduces data modeling and data mapping concepts. With examples,
case study problems, and sample solutions included as additional book material for
download online, it shows how to use these methods to develop integrated data models
in the What column for the Planner, Owner, and Designer rows [C1R1-C1R3].

The chapter uses IE data modeling notation. If you have used other modeling
notations, such as UML class diagrams or IDEF1X, you may find that the concepts in this
chapter provide added business-driven skills. If you are an experienced data modeler you
will likely want to skim-read the chapter. While skim reading, keep alert for notation
differences and new concepts that you may not have seen before, including the

following:
What How Where Who When Why
Data Function | Location People Time Fature
PLANNER 4 Listof List of Listof |2 Org Listof | 1 Listof
Objectives/Scope Things | Processes | Locations | Structure Events | Goals/Obj
OWNER < \ Snterprise Activity Business Work Master | 3usiness
onceptual Model Model | Logistics Flow | Schedule Plan
DESIGNER Logical Logical Process Distrib. Human Process Business
Data Model | Architect. | Interface Structure Rules
Model
BUILDER Physical Physical System Technol. Presn Control Rule
Data Model | Architect. Interface Structure Design
Model
s“‘%?,’:_{,'}fg,ﬂ‘,t Data Program Network Security Timing Rule
Definition Architect. Interface Definition Specs
FUNCTIONING Data Function Network Organization Schedule Strategy
ENTERPRISE

Figure 6.2: Steps 1 through 5 for rapid implementation of enterprise architecture.
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* Representing time and other complex business rules with association nature;
* The identification of business activities, processes, or systems from a data map;

* The use of structure entities to capture expert rules for knowledge management.

These concepts are used extensively in business-driven data mapping. From your
skim reading of this chapter, you can determine how these business-driven IE concepts
also apply to your use of data modeling.

This chapter and Chapter 7 should be read together. Entity dependency analysis
methods for data models are introduced in Chapter 7. These methods for data model
analysis have not previously been documented elsewhere in the industry. They are
used for the manual or automated derivation of project plans and project maps
directly from a data map. They are critical methods that are used for the rapid
delivery of enterprise architecture.

Data Modeling Conventions

Data modeling is a major component of systems development and is extensively
used by IE. There are two variants of IE, the technical, IT-driven variant and the
business-driven variant:

The IT-driven IE variant was designed so that IT staff could work with users to
design information systems that supported the business needs of the 1980s. This variant
was documented in the 1981 book titled Information Engineering [130]. Many
modeling tools today still support this IT-driven IE variant.

The business-driven IE variant is based on further development from 1983 to
support rapid change environments in the 1990s and beyond [131,132,133], focusing also
on the Internet and corporate intranets. This chapter presents the business-driven
variant of IE, also called enterprise engineering (EE).

The following sections discuss the role of data modeling in the systems development
life cycle (SDLC). The basic terminology of entities, attributes, and associations are next
defined. The formal conventions that are used for data mapping are then covered.

Business-Driven Enterprise Engineering Phases

Business-driven enterprise engineering supports all phases of the systems develop-
ment life cycle (SDLC). We discussed in Chapter 1 that the phases above the line in
Figure 6.3 are technology independent and focus on the business. These are strategic
business planning, data modeling, and function modeling:

The strategic directions set by management provide input to strategic business
planning, as discussed in Chapter 3. These plans indicate the information requirements
of management and provide input to data modeling, as discussed in this chapter.

130
131
132
133

Finkelstein, C., and J. Martin, Information Engineering, Carnforth, U.K.: Savant Institute, 1981.

Finkelstein, C., An Introduction to Information Engineering, Reading, MA: Addison-Wesley, 1989.

Finkelstein, C., Information Engineering: Strategic Systems Development, Reading, MA: Addison-Wesley, 1992.
Finkelstein, C., and P. Aiken, Building Corporate Portals with XML, New York: McGraw-Hill, 2000
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Figure 6.3: Data modeling phase in enterprise engineering.

Plans and data models define information usage, as input to function modeling, for
activity modeling (Chapter 8) and process modeling (Chapter 10).

Data Modeling Phase

The data-modeling phase in Figure 6.3 shows that strategic business planning identi-
fies the information requirements of management and provides input to this phase:

e Strategic business plans provide input to strategic modeling, to develop a strategic
model.

* Analysis of the strategic model produces an enterprise architecture portfolio plan
(EAPP).

* The strategic model, EAPP, and tactical business plans all provide input to
develop tactical data models. These are typically represented as logical data models
for the What column and the System (Designer) row [C1R3].

* The EAPP, tactical data models, and operational business plans all provide input
to operational modeling to develop operational data models. These are also shown as
logical data models for the What column and System (Designer) row [C1R3].

Definition of Data Modeling

Data modeling is a process that is used to identify, communicate, and record details
about data and the relationships that exist between data, with its own terminology and
conventions.

This definition does not assume any prerequisite knowledge of computers, but rather
of the business. Enterprise engineering has terminology and conventions so it can be
used as a common communication medium between business experts and IT experts.

A business is comprised of organizational units represented in the Who column for
the Scope (Planner) row [C4R1] and business functions or business processes in the How
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column. We will refer to these collectively as model views. We use a terminology of data
entities, data attributes, and data associations (or just entities, attributes, and associations)
to represent, in a model view, data for part of the business.

A data model includes a schematic representation of entities and associations (called a
data map—analogous to the street maps in a street directory) and details of entities and
attributes (called an entity list—analogous to a list of street names and other details in the
street directory).

A Simple Data Map

A schematic data map shows each entity as a rectangular box as shown in Figure 6.4
The name of the entity is written within the entity box, in uppercase letters and in the
singular for a single occurrence of the entity, such as EMPLOYEE, SKILL, and JOB.
There may be many employees, skills, and jobs. However we will use each entity box to
show the data that we need to know about each employee (to represent all employees),
and similarly for each skill and each job, to represent all skills and all jobs.

Attributes may optionally be listed within the entity box, as shown in the SKILL
entity of Figure 6.4. These are written in lowercase to distinguish them from the entity
name. They also are written in the singular, to represent a single occurrence of each
attribute.

A connecting line that is called an association joins two entities that are related in some
way. Symbols drawn on each end of an association line describe the relationship that
exists between the two entities. We will discuss these symbols in more detail shortly.

A data map is thus comprised of entity boxes (optionally containing attributes) joined
by association lines. It shows data entities of interest and indicates by the associations how
those entities are interrelated. Related groups of entities are included in model views for
those parts of the organization that are interested in the entities.

P Entities ~a

EMPLOYEE [ &1 JoB
Associations \0/
/ SKILL \\
/l
Skill code
Skill name
Attributes

Figure 6.4: Example of a simple data map
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This data map notation can be drawn by hand or can be drawn by a CASE tool (a
computer-aided software engineering software product) that enable data maps to be
drawn in different formats. CASE tools are also called modeling tools and are discussed
in Chapter 15. Modeling tools allow any changes to be easily made so that all data maps
can be kept up to date.

Definition of a Data Entity

A data entity is something of interest that we may need to refer to later. It is a logical
representation of data to be stored in a database in a computer, or in a manual register file or
some other storage format if not yet on computer.

We will use the logical term data entity (or just entity) rather than the more
physical term file or record. When doing logical data modeling, we are not initially
concerned with the physical representation of an entity; merely that it does logically exist
and will be stored in some way for later reference. It is only during physical database
design that we decide how the entity will be physically stored. This depends on the
technology that is available, and on the system and performance requirements when
implemented.

An entity is always written in the singular, for a single occurrence of the data that
it represents. It is also written in capitals to distinguish it from attributes (which are in
lowercase). Examples of entities and the data they represent are:

EMPLOYEE: Data we need to store about each employee.
JOB: Data we need to store about each job.

SKILL: Data we need to store about each skill.

Definition of a Data Attribute

Data attributes are contained in data entities. Attributes provide additional details that
describe the entity in which they reside.

We will use the logical term data attribute (or just attribute) rather than the physical
terms data item, data element, or data field. During later steps in logical data modeling we
will define the logical data type of the attribute (text, money, number, and so forth). We
will not decide the physical data type and representation of the attribute until physical
database design is carried out in the What column and the Technology (Builder) row
[C1R4], when we know more about the systems requirements and the performance
requirements for implementation.

An attribute name is always singular, to refer to one occurrence of data that it
represents. It is also written in lowercase to distinguish it from entities (which are in
uppercase).

An attribute should be qualified to avoid any ambiguity, typically by the name of
the entity in which it resides. Thus employee name, employee address, and employee
phone number are clearly different from customer name, customer address, and customer
phone number. 1If we used only name, address, and phone number it might not be clear
whether we were referring to the details of customers or employees.
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Definition of Data Associations

A line joining two entity boxes shows an association, to represent a relationship that
exists between the relevant entities. It models business rules for those entities.

We will use: association as a term to refer to the logical connection between the
related entities, rather than the more physical term: relationship. During database
design, in the physical design phase in the What column and the Technology (Builder) row
[C1R4] we will decide how the association is to be physically implemented. This depends
on the database technology that will be used, and also the system and performance
requirements when implemented.

A name may optionally be written on an association line to define the meaning of
the connection between related entities, as illustrated in Figure 6.5. The association
between EMPLOYEE and SKILL is not yet fully defined. However reading from left
to right, the data map shows that “employee has skill.” Reading from right to left, it
shows that “skill is held by employee.”

Only one association line between a pair of entities is typically used in business-driven
data mapping. If more than one association is drawn between two entities, it generally
indicates that more detailed entities exist. These entities should be added to the data map
to show more clearly the business rules they represent. IT-driven IE modeling tools allow
two or more lines to be shown between a pair of entities. A clearer representation of the
business is achieved if only one association is allowed to exist between a pair of entities,
and the more detailed entities that are suggested by the other associations are instead
added to the data map.

Business-Driven Association Degree

Symbols are added to each end of an association line to indicate the cardinality, or
degree, of the association. In this book we will use the latter term: degree.

A “crows-foot” (also called a “chicken-foot”) represents one or many occurrences
of the entity that it touches, as shown in Figure 6.6. No crows-foot indicates one
occurrence of the entity. This convention for one is used by the business-driven IE
variant.

When reading the meaning of the association, the first entity referenced is always
expressed in the singular. The second entity is plural if the association degree is one or
many;, it is expressed in the singular if the degree is one.

The association has now taken on greater business meaning. Reading the example
in Figure 6.6 from left to right and applying these rules, we can see that: “an employee
has one or many skills.” From right to left it means that: “a skill is held by one
employee.”

has / is held by

EMPLOYEE SKILL

Figure 6.5: A data association in a data map.
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Associati