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Foreword by
Simon Brown

My aspiration to become a software architect stemmed from my interest in the
technical side of software design. I really enjoy discussions about how we can
best use technology to solve a problem, and how to create codebases that are
highly modular, well-structured, and easy to work with.

What nobody tells you though, is that these technical aspects are just one
part of the architecture puzzle. It’s not just about technology and designing soft-
ware. It’s about designing software and solving problems within a specific organ-
izational context, and being aware of what’s happening around you, so that you
can successfully navigate and influence that context where necessary. It’s crucial,
therefore, that architects realize they need to communicate and influence at dif-
ferent levels, with different audiences, both inside and outside of their immediate
team environment.

As an industry, however, we do a relatively poor job teaching software devel-
opers how to move into software architecture roles, let alone providing help for
those who are currently in such a role. This is especially true for the nontechnical
aspects. A quick browse of your favorite bookstore will reveal a plethora of books
about software architecture, architectural styles, architectural patterns, DevOps,
automation, enterprise architecture, Lean, Agile, and so on. You'll find far fewer
books related to people and communication. And it’s even rarer to find a single
book that covers all of these topics.

The Software Architect Elevator fills this gap by discussing an architect’s role
from a broader set of perspectives than usual. It will teach you how to avoid the
traditional, somewhat dysfunctional “business versus IT” mindset, how to see
the bigger picture to map and influence the organizational landscape, how to
make effective decisions, how to deal with vendors, and how to communicate

vii
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across all levels of an organization. All of this is essential for those who want to
be successful in their role as an architect.

References to additional reading complement the practical tips and techni-
ques presented in the book. Many of the relatable stories will, unfortunately,
sound far too familiar! Although Gregor’s stories will relate more to people work-
ing in larger organizations with a traditional IT function, many of them are
equally applicable to the newer wave of “digital companies.” I've been surprised
to see some of these situations play out in such organizations, too!

In summary, this is a fabulous book for current and aspiring architects,
going beyond what you will find in other books on the subject. It’s a great way to
fast-track the collection of tools in your architecture toolbox. I thoroughly recom-
mend this book to aspiring software architects and CTOs alike. Whether you're
looking to broaden your skills and get a feel for what architecture is all about, or
you've been tasked with improving organizational productivity and performance,
there’s something here for everybody.

—Simon Brown, author of
Software Architecture for Developers



Foreword by
David Knott

I remember the first time I was asked to form an architecture team within an IT
function. I didn’t know what it meant, but thought it sounded cool, and was con-
fident that I could figure it out. That confidence lasted about five minutes, until a
team member asked whether we were going to be technology architects or enter-
prise architects, and I realized that I didn’t know the difference!

Twenty years later, I am privileged to be chief architect of a global organiza-
tion, and although I still haven’t found a perfect job description for architects, I
have learned that being comfortable with ambiguity is one of the most important
attributes of a good architect—asking awkward questions, as my team member
illustrated, being another!

This book will help you understand what being an architect is like by paint-
ing a vivid picture of an architect’s life and mission in the current phase of the
information technology revolution. Riding the architecture elevator is how my
team and I spend our time: racing from one part of our organization to another,
connecting, explaining, questioning, and trying to make good decisions about
complex systems with imperfect information. The elevator takes us from code to
business strategy and back again, all within the same day.

Architecture has been intermittently in and out of fashion within enterprise
technology, and architects are sometimes accused of “not making anything.” I
believe that architects make two things that are of vital importance and in short
supply: they make sense and they make decisions. Whenever architects help their
organizations understand a world that is increasingly difficult to grasp, figure out
what decisions need to be taken, and help take those decisions in a rational way
at the right time, then they have had a good day at the office. And, as this book



explains, if you're not taking meaningful decisions (see ), making them
explicit, and helping people understand them, you're not doing architecture.

However, these are difficult skills to master. Humans have been shown to be
notoriously bad at understanding complexity and at making good decisions with
limited information. Architects can help themselves and their companies by
adopting techniques and ways of thinking which have been won through years of
experience. They can create understanding by making sure that they turn learn-
ing curves into ramps rather than cliffs and can make better decisions by adopt-
ing the language of the market (see ), as well as by selling options to
the business (see ).

One of the reasons that architecture has been in and out of fashion is that
what organizations need from architects has changed. At many points in my
career, the organizations I worked for believed that they wanted me to define
their current state and future state, and to figure out the path between them. This
was an understandable belief: it seems reasonable to want to know where we are,
where we want to go, and how we are going to get there. But it was also based on
a static view of the world, in which all change was deviation from a steady state.

In today’s world, the technology running any organization must be dynamic,
and the organization must be able to change that technology to adapt to econo-
mies of speed (see ). The job of architects now is to create the condi-
tions for speed and dynamism within their organizations: to satisfy the design
goals of change velocity and service quality at the same time (and to help people
understand that these goals are not in conflict; see ). If you still
believe that the job is to define future state architectures delivered through a
multiyear plan, you would do well to read Part V of this book.

The image of the architecture elevator is apt because it is one of continuous
motion running through the center of an organization. Elevators are also a trans-
formational technology: they are one of the inventions which made skyscrapers
possible, and changed our skylines forever. If you want to be an architect then
you are signing up for a life of movement and transformation. If you are curious
and have a need to explain, a desire to connect, and the drive to make decisions,
then it might be the job for you. You still won’t get a job description that
describes everything you need to do, but this book will help you figure it out.

—Dr. David Knott,
Chief Architect, HSBC



About This Book

As the digital economy changes the rules of the game for traditional enterprises,
the role of architects also fundamentally changes. Rather than focus on technical
implementations alone, they must connect the organization’s penthouse, where
the business strategy is set, with the technical engine room, where the enabling
technologies are implemented. Only if both parts are connected can IT change its
role from a cost center to a competitive digital advantage. Making this connection
by walking from one organizational floor to the next won’t work. Instead,
modern architects bypass existing structures by taking the fast track: the Architect
Elevator.

This book helps (aspiring) architects embrace a new view of what it means to
be an architect and equips them to ride the architect elevator across many levels,
aligning organization and technology and effecting lasting change.

A Chief Architect’s Life: It's Not That Lonely at the Top

A lot is expected from IT leaders and chief architects: they must maneuver in an
organization in which IT is often still seen as a cost center, operations means
“run” as opposed to “change,” and middle management has become cozy neither
understanding the business strategy nor the underlying technology. All the while
they are expected to stay up to date with the latest technology, manage vendors,
translate buzzwords into a solid strategy, and recruit top talent. It’s no surprise,
then, that senior software and IT architects have become some of the most
sought-after IT professionals around the globe.

With such high expectations, though, what does it take to become a success-
ful chief architect? And after you get there, how do you keep up? When I became
a chief IT architect, [ wasn’t expecting any magic answers, but I was looking for a
book that would at least spare me from having to reinvent the wheel all the time.

Xi



xii | About This Book

I attended many CIO/CTO events, which proved useful but focused mainly on
high-level direction instead of on how to actually accomplish the mission on a
technical level. Having been unable to find such a book, I decided to collect my
experience of over two decades as software engineer, consultant, startup
cofounder, and chief architect into a book of my own.

What Will | Learn?

This book is organized into major sections that correspond to an architect’s jour-
ney of supporting a large-scale IT transformation. The journey begins close to the
IT engine room and slowly inches up to the organizational penthouse:

Understanding the qualities of an architect in the enterprise context

Redefining architecture’s value proposition as a change driver

Conveying technical topics effectively to a variety of stakeholders

Using an architectural mindset to understand organizational structures
and systems

Effecting lasting change in an organization

Living the life of a change agent

You are invited to read this book from beginning to end, following the pro-
gression from technical to organizational topics. However, you are just as wel-
come to peruse the book and start reading whichever chapter piques your
interest, using the extensive cross-references I've provided to aid your nonlinear
navigation. After all, that’s how the internet works, so I figured it would probably
also work for my book.

This isn’t a technical book. It’s a book about how to grow your horizon as an
architect to effectively apply your technical skill in large organizations. This book
won'’t teach you how to configure a Hadoop cluster or how to set up container
orchestration with Docker and Kubernetes. Instead, it teaches you how to reason
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about large-scale architectures; how to ensure your architecture benefits the busi-
ness strategy; how to leverage vendors’ expertise; and how to communicate criti-
cal decisions to upper management.

Is It Proven to Work?

If you're looking for a scientifically proven, repeatable “method” of transforming
a technical organization, you might be disappointed (but if you are, please let me
know). This book’s structure is rather loose, and you might even be annoyed at
having to read through little anecdotes when all you want is the one bit of advice
you need in order to be successful. However, that’s what the life of an architect is
like. You won’t be able to copy-paste other people’s decisions, but you can learn
from their experience to make better decisions of your own.

This book is based on my daily experiences of two decades in IT, which led
me through being a startup cofounder (lots of fun, not lots of money), system
integrator (made tax audits more efficient), consultant (lots of PowerPoint),
author (collecting and documenting insights), internet software engineer (build-
ing the future), chief architect of a large multinational organization (tough, but
rewarding), and CTO advisor (lots of insights and sharing). I felt that taking a
personal account of IT transformation might be appropriate because architecture
is by nature a somewhat personal business. When looking at a famous building,
you can easily identify the architect from afar. White box: Richard Meier; all
crooked: Frank Gehry; looks like made from fabric: Zaha Hadid. Although not
quite as dramatic, every (chief) IT architect also has their personal emphasis and
style that’s reflected in their works.

The collection of insights that make up this book reflect my personal point of
view but are written such that the “nuggets” can be easily extracted and put to
broader use. Sidebars show you experiences from both traditional and digital
companies.

Architects are busy people. I therefore tried to package my insights into anec-
dotes that are easy to consume and hopefully even a bit fun to read. I hope you’ll
experience a mix of “I'm not the only person facing this problem” and “that’s a
new way of looking at things” along the way.

There’s a lot more to say about architecture and transformation than would
ever fit into a book. You’ll therefore find many references to other books and arti-
cles that help you dive deeper into any particular topic.
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Tell Me a Story

I chose to structure the book as a collection of stories because in our complex
world, telling stories is a great way to teach. Studies have shown that people
remember stories much better than sheer facts, and there appears to be evidence
that listening to a story activates additional parts of our brain that help with
understanding and retention. Aristotle already knew that a good speech contains
not only logos, the facts and structure, but also ethos, a credible character, and
pathos, emotions, usually triggered by a good story.

To transform an organization, you don’t need to solve mathematical equa-
tions. You need to move people, and that’s why you need to be able to tell a good
story and paint a compelling vision. It’s fine to start out by using some of the
attention-catching slogans from this book (“Zombies will eat your brain!”) and
later supplement them with your own stories. Have you seen people cry and
laugh when watching movies, even though they know exactly that the story is fic-
titious and all acting is fake? That’s the power of storytelling in action.

Conventions Used in This Book

This book contains many real-life stories that highlight the contrast between tra-
ditional and digital companies. The respective examples are indicated by the fol-
lowing icons:

. The “manager” icon indicates examples describing how traditional IT organiza-

tions think and work.

The “digital native” icon indicates examples describing how modern, “digital”

N
L A organizations operate.
L® 2

This icon signifies a general note or comment.

R

g This icon indicates a warning or caution.
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Staying Up-to-Date
My brain doesn’t stop generating new ideas with the publication date. To see
what’s on my mind and to chime in:

- Follow me on Twitter:

- Find me on Linkedin:

« And find bigger ideas and articles on my blog:

O'Reilly Online Learning
O.RE ILLY For more than 40 years, has provided tech-

nology and business training, knowledge, and insight to
help companies succeed.

Our unique network of experts and innovators share their knowledge and
expertise through books, articles, and our online learning platform. O’Reilly’s
online learning platform gives you on-demand access to live training courses, in-
depth learning paths, interactive coding environments, and a vast collection of
text and video from O’Reilly and 200+ other publishers. For more information,
please visit

How to Contact Us

Please address comments and questions concerning this book to the publisher:
O’Reilly Media, Inc.
1005 Gravenstein Highway North
Sebastopol, CA 95472
800-998-9938 (in the United States or Canada)
707-829-0515 (international or local)

707-829-0104 (fax)

You can access the web page for this book, where we list errata and any addi-
tional information, at .

Email to comment or ask technical questions
about this book.
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PART | I

Architects

Architects have an exciting but sometimes challenging life in corporate IT. Some
managers and technical staff might consider them to be overpaid ivory tower res-
idents who, detached from reality, bestow their thoughts upon the rest of the
company with slides and wall-sized posters, while their quest for irrelevant ideals
causes missed project timelines.

On the upside, IT architects have become some of the most sought-after IT
professionals as traditional enterprises are looking to transform their IT land-
scape to compete with digital disruptors. Ironically, though, many of the most
successful digital companies have a world-class software and systems architec-
ture, but don’t have architects at all.

So, what makes a person an architect, besides that it’s printed on their busi-
ness card?

What Architects Are Not

Sometimes, it’s easier to describe what something isn’t rather than trying to
come up with an exact definition of what it is. In the case of architects, exagger-
ated expectations can paint a picture of someone who solves intermittent perfor-
mance problems in the morning and then transforms the enterprise culture in
the afternoon. This leads to a scenario in which architects are pulled into several
roles that clearly miss the purpose of being an architect:

Senior developer
Developers often feel they need to become an architect as the next step in
their career (and their pay grade). However, becoming an architect and a
superstar engineer are two different career paths, with neither being supe-
rior to the other. Architects tend to have a broader scope, including organi-
zational and strategic aspects, whereas engineers tend to specialize and



deliver running software. Mature IT organizations understand this and
offer parallel career paths.

Firefighter
Many managers expect architects to be able to troubleshoot and solve any
crisis based on their broad understanding of the current system landscape.
Architects shouldn’t ignore production issues, because they provide valua-
ble feedback into possible architectural weaknesses. But an architect that
runs from one fire drill to the next won’t have time to think about architec-
ture. Architecture isn’t operations.

Project manager

Architects must be able to juggle many distinct, but interrelated topics.
Their decisions also take into account—and affect—project time lines,
staffing, and required skill sets. As a result, upper management often
comes to rely on architects for project information, especially if the project
manager is busy filling out status report templates ( ). This is a slip-
pery slope for an architect because it’s valuable work, but it distracts from
the architect’s main responsibility.

Scientist

Architects need to sport a sharp intellect and must be able to think in mod-
els and systems ( ), but the decisions they make impact real busi-
ness projects. Hence, many organizations separate the role of the chief
architect from that of a chief scientist. Personally, I prefer the title chief engi-
neer to highlight that architects produce more than paper. Lastly, although
scientists may get their papers published by making things sound complex
and difficult to understand, an architect’s job is the inverse: making complex
topics easy to digest ( ).

Many Kinds of Architects

Architects operate at different levels of abstraction. Just like real-life architecture
has city planners, building, landscape, and interior architects, IT architects can
have many specializations: you’ll have network architects, security architects,
software architects, solution architects, enterprise architects, and many more.
Just like in the real world, no one architect is more important than the other. For
example, living in a house with great architecture in a poorly planned city with
endless traffic jams but few public facilities is going to be equally frustrating to
living in a house with poor architecture in a well-functioning city. The same is



true in IT—your beautifully designed and perfectly modularized application isn’t
any good if it solves the wrong problem or is duplicating an existing application.
Likewise, if the application is unable to connect to the corporate network, few
users will be able to appreciate it. Therefore, it’s not about which type of architect
is more important; it’s about getting all types of architects to work together.

Architects Deal with Nonrequirements

It's commonly assumed that developers deal with functional requirements,
whereas architects deal with nonfunctional requirements, often referred to as the
“ilities”: scalability, maintainability, availability, interoperability, and so on. The
reality isn’t as simple, though. I find that more often, architects deal with nonre-
quirements. This term doesn’t indicate things that aren’t required; rather, it refers
to requirements that aren’t stated anywhere. This includes context, tacit assump-
tions, hidden dependencies, and other things that were never spelled out.
Unearthing these implicit requirements and making them explicit is one of an
architect’s most valuable contributions. Again, this work can take place at any
level from enterprise architect to software architect—it's the connection that
counts.

Measuring an Architect’s Value

Articulating an architect’s value isn’t always easy. I often explain to people that if
an IT system can still absorb high rates of change after many years, the project
team probably included a good architect. Now, waiting several years to assess an
architect’s value is slightly impractical. Instead, we can see architects bringing
value in several dimensions:

Architects “connect the dots”
Often, each individual element of an IT architecture is well thought out
and well run, but the sum of all these fine systems still isn’t delivering
what the business needs. Architects look between the boxes to make sure
interdependencies are well understood.

Architects see trade-offs
System design and development involves innumerous decisions. Most
meaningful decisions don’t just have upsides, but also downsides. Archi-
tects see both sides of the coin and balance trade-offs in line with overarch-
ing goals and principles.



Architects look beyond products
Too much of IT decision-making is driven by product selection ( ).
Architects look beyond the product names and feature lists to distill deci-
sion options and trade-offs.

Architects articulate strategy
IT’s purpose is to support the business strategy. Architects establish this
linkage by translating business needs into technical drivers.

Architects fight complexity
IT is complex. Architects harmonize to reduce complexity, for example,
through governance in form of architecture review boards and inception
(see ). It also includes “retiring” systems (in the Blade Runner
sense of the word), lest you want to live among zombies ( ).

Architects deliver
Staying grounded in reality and receiving feedback on decisions from real
project implementations is vital for architects. Otherwise, control remains
an illusion ( ).

So, architects do a lot more than draw pretty architecture diagrams!

Architects as Change Agents

Today’s successful architects aren’t just IT specialists, they’re also major change
agents. Architects must therefore possess a special set of skills beyond just
technology.

The chapters in this part prepare you for this role by teaching you how to:

Transcend organizational levels by riding the architect elevator.
Adopt multiple personas that might resemble movie characters.
Live in the first derivative.

Connect business and IT.



Bring more than skill because that’s just one of the three legs architects
stand on.

Exercise good decision-making discipline in the face of uncertainty.

Get to the root of problems by questioning everything.






The Architect Elevator

From the Penthouse to the Engine Room and Back

E
2
|

|

|

|

Tall buildings need someone to ride the elevator

Architects play a critical role as a connecting and translating element, espe-
cially in large organizations where departments speak different languages, have
different viewpoints, and drive toward conflicting objectives. Many layers of man-

agement only exacerbate the problem as communicating up and down the
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corporate ladder resembles the telephone game.’ The worst-case scenario materi-
alizes when people holding relevant information or expertise aren’t empowered
to make decisions, whereas the decision makers lack relevant information. Not a
good state to be in for a corporate IT department, especially in the days when
technology has become a driving factor for most businesses.

The Architect Elevator

Architects can fill an important void in large enterprises: they work and commu-
nicate closely with technical staff on projects, but are also able to convey technical
topics to upper management without losing the essence of the message ( ).
Conversely, they understand the company’s business strategy and can translate it
into technical decisions that support it.

If you picture the levels of an organization as the floors in a building, archi-
tects can ride what I call the architect elevator: they ride the elevator up and down
to move between a large enterprise’s board room and the engine room where soft-
ware is being built. Such a direct linkage between the levels has become more
important than ever in times of rapid IT evolution and digital disruption.

Stretching the analogy to that of a large ship, if the bridge officers spot an
obstacle and need to turn the proverbial tanker, they will set the engines to
reverse and the rudder to hard starboard. But if in reality the engines are running
full speed ahead, a major disaster is preprogrammed. This is why even old
steamboats had a pipe to echo commands directly from the captain to the boiler
room and back. In large enterprises architects need to play exactly that role!

Some Organizations Have More Floors Than Others

Coming back to the building metaphor, the number of floors an architect has to
ride in the elevator depends on the type of organization. Flat organizations might
not need the elevator at all—a few flights of stairs are sufficient. This also means
that the up-and-down role of an architect might be less critical: if management is
keenly aware of the technical reality at the necessary level of detail and technical
staff have direct access to senior management, fewer “enterprise” architects are
needed. We could say that digital companies live in a bungalow and hence don’t
need the elevator.

1 Inthe telephone game, children form a circle and relay a message from one child to the next. By the time
the message returns to the originator, it typically has completely changed along the way.
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However, classic IT shops in large
The value of the architects in the

organizations tend to have many, many
elevator metaphor shouldn’t be

floors above them. They work in a sky-

scraper so tall that a single architect ele- ~ Measured by how  “high” they

vator might not be able to span all levels. ~ travel but by how many floors they
In this case, it’s OK if a technical archi- P4

tect and an enterprise architect meet in

the middle and cover their respective “halves” of the building. The value of the
architects in this scenario shouldn’t be measured by how “high” they travel but
by how many floors they span. In large organizations, the folks in the penthouse
might make the mistake of seeing and valuing only the architects in the upper
half of the building. Conversely, many developers or technical architects consider
such “enterprise” architects less useful because they don’t code. This can be true
in some cases—such architects often enjoy life in the upper floors so much that
they aren’t keen to take the elevator down ever again. But an “enterprise” archi-
tect who travels halfway down the building to share the strategic vision with tech-

nical architects can have a significant value.

Not a One-Way Street

Invariably you will meet folks who ride the elevator, but only once to the top and
never back down. They enjoy the good view from the penthouse too much and
feel that they didn’t work so hard to still be visiting the grimy engine room. Fre-
quently you can identify these folks by statements like: “I used to be technical.” I
can’t help but retort: “I used to be a manager” (it’s true) or “Why did you stop?
Were you no good at it?” If you want to be more diplomatic (and philosophical)
about it, cite Fritz Lang’s movie Metropolis in which the separation between pent-
house and engine room almost led to the city’s complete destruction before peo-
ple realized that “the head and the hands need a mediator.” In any case, the
elevator is meant to be ridden up and down. Eating caviar in the penthouse while
the basement is flooded isn’t the way to transform corporate IT.

Riding the elevator up and down the organization is also an important mech-
anism for the architect to obtain feedback on decisions and to understand their
ramifications at the implementation level. Long project implementation cycles
don’t provide a good learning loop ( ) and can lead to an “Architect’s
Dream, Developer’s Nightmare” scenario, in which the architects have achieved
their abstract ideals, but the actual implementation is impractical. Allowing
architects to only enjoy the view from high up invariably leads to the dreaded
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authority without responsibility antipattern.” This pattern can be broken only if
architects have to live with, or at least observe, the consequences of their deci-
sions. To do so, they must keep riding the elevator.

High-Speed Elevators

In the past, IT decisions were fairly far removed from the business strategy: IT
was pretty “vanilla,” and the main parameter, or key performance indicator (KPI),
was cost. Therefore, riding the elevator wasn’t as critical as new information was
rare. Nowadays, though, the linkage between business goals and technology
choices has become much more direct, even for “traditional” businesses. For
example, the desire for faster time-to-market to meet competitive pressures trans-
lates into the need for an elastic cloud approach to computing, which in turn
requires applications that scale horizontally and thus should be designed to be
stateless. Targeted content on customer channels necessitates analytical models,
which are tuned by churning through large amounts of data via a Hadoop clus-
ter, which in turn favors local hard-drive storage over shared-network storage.
The fact that in one or two sentences a business need has turned into application
or infrastructure design highlights the need for architects to ride the elevator.
Increasingly they need to take the express elevator, though, to keep up with the
pace at which business and IT are intertwined.

In traditional IT shops, the lower floors of the building can be exclusively
occupied by external consultants ( ), which allows enterprise architects
to avoid getting their hands dirty. However, because it focuses solely on efficiency
and ignores economies of speed ( ), such a setup doesn’t perform well in
times of rapid technology evolution. Architects who are used to such an environ-
ment must stretch their role from being pure consumers of vendors’ technology
roadmaps to actively defining it. To do so, they need to develop their own IT
worldview ( ).

Other Passengers

If you are riding the elevator up and down as a successful architect, you might
encounter other folks riding with you. You might, for example, meet business or
nontechnical folks who learned that a deeper understanding of IT is critical to the
business. Be kind to those folks, take them with you, and show them around.

2 “Authority Without Responsibility,” Wikiwikiweb, 2004,
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Engage them in a dialogue—it will allow you to better understand business
needs and goals. They might even take you to the higher floors you haven’t been
to.

You might also encounter folks who ride the elevator down merely to pick up
buzzwords to sell as their own ideas in the penthouse. We don'’t call these people
architects. People who ride the elevator but don’t get out are commonly called lift
boys. They benefit from the ignorance in the penthouse to pursue a “technical”
career without touching actual technology. You might be able to convert some of
these folks by getting them genuinely interested in what’s going on in the engine
room. If you don’t succeed, it’s best to maintain the proverbial elevator silence,
avoiding eye contact by examining every ceiling tile in detail. Keep your “elevator
pitch” for those moments when you share the cabin with a senior executive, not a
mere messenger.

The Dangers of Riding the Elevator

You would think that architects riding the elevator up and down are highly appre-
ciated by their employer. After all, they provide significant value to businesses
transforming their IT to better compete in a digital world. Surprisingly, such
architects can encounter resistance. Both the penthouse and the engine room
might actually have grown quite content with being disconnected: the company
leadership is under the false impression that the digital transformation is pro-
ceeding nicely, whereas the folks in the engine room enjoy the freedom to try out
new technologies without much supervision. Such a disconnect between pent-
house and engine room resembles a cruise ship heading for an iceberg with the
engines running at full speed ahead: by the time the leadership realizes what’s
going on, it’s likely too late.

. I was once criticized by the engine room for pushing corporate agenda against
the will of the developers while at the same time corporate leadership chastised
m me for wanting to try new solutions just for fun. Ironically, this likely meant I

found a good balance.

One can liken such organizations to the Leaning Tower of Pisa where the
foundation and the penthouse aren’t vertically aligned. Riding the elevator in
such a building is certainly more challenging. When stepping into such an envi-
ronment, the elevator architect must be prepared to face resistance from both
sides. No one ever said being a disruptor is easy, especially as systems resist change

( )-
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The best strategy in these situations is to start linking the levels carefully,
waiting for the right moment to share information. For example, you could begin
by helping the folks in the engine room convey to management what great work
they are doing. It will give them more visibility and recognition while you gain
access to detailed technical information.

Other corporate denizens not content with you riding the elevator can be
found on the middle floors: seeing you whiz by to connect leadership and the
engine room makes them feel bypassed. Thus, the organization has an “hour-
glass” shape of appreciation for your work: top management sees you as a critical
transformation enabler, whereas the folks in the engine room are happy to have
someone to talk to who actually understands and appreciates their work. The
folks in the middle, though, see you as a threat to their livelihood, including their
children’s education and their vacation home in the mountains. This is a delicate
affair. Some might even actively block you on your way: being stopped at every
floor to give an explanation—aka aligning ( )—makes riding the eleva-
tor not really faster than taking the stairs.

Lastly, because folks riding the elevator are rare, being good at one thing
often leads others to conclude that you aren’t good at anything else. For example,
architects giving meaningful and inspiring presentations to management are
often assumed to not be great technologists, even though that’s the very reason
their presentations are meaningful. So, every once in a while, you're going to
want to let the upper floors know that you can hold your own down in the engine
room.

Flattening the Building

Instead of tirelessly riding the elevator up and down, why not get rid of all those
unnecessary floors? After all, the digital companies your business is trying to
compete with have much fewer floors. Unfortunately, you can’t simply pull some
floors out of a building. And blowing the whole thing up just leaves you with a
pile of rubble, not a lower building. The guys on the middle floors are often criti-
cal knowledge holders about the organization and IT landscape, especially if
there’s a large black market ( ), so the organization can’t function
without them in the near term.

Flattening the building little by little can be a sound long-term strategy, but it
would take too long because it requires fundamental changes to the company
culture. It also changes or eliminates the role played by the folks inhabiting the
middle floors, who will put up a fierce resistance. This isn’t a fight an architect
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can win. However, an architect can start to loosen things up a little bit; for exam-
ple, by getting the penthouse interested in information from the engine room or
by providing faster feedback loops.






Movie-Star Architects
Most Architects Carry Multiple Personas

ARCHITECT

The architect walk of fame

What should an architect be doing besides riding the elevator? Let’s try
another analogy: movie characters.

Before the movie starts, you get to watch advertisements or short films. In
our case, it’s a short film about the origin of the word architect: it derives from the
Greek Gpyvtéktov (architekton), which roughly translates into “master builder.”
Keeping in mind that this word was meant for people who built houses and
structures, not IT systems, we should note that the word implies “builder,” not
“designer”—an architect should be someone who actually builds, not someone
who only draws pretty pictures. An architect is also expected to be accomplished
in their profession as to deserve the attribute of being a “master.” Now to the
main feature...

15
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The Matrix: The Master Planner

If you ask tech folk to name a prototypical architect in the movies, they’ll likely
mention the The Matrix trilogy. The Architect of the Matrix is ( ) a
“cold, humorless, white-haired man in a light-gray suit,” qualities he largely owes
to the fact that he is a computer program himself. Wikipedia also notes that the
Architect “speaks in long logical chains of reasoning,” something that many IT
architects are known to do. So perhaps the analogy holds?

Fun fact: Vint Cerf, one of the key architects of the internet, bears a remarkable
" resemblance to the Matrix Architect. Considering Vint designed much of the

Matrix we live in, this might not be pure coincidence.

The Matrix Architect is also the ultimate authority: he designed the “Matrix”
(the computer program that simulates reality to humans who are being farmed
by machines as an energy source) and knows and controls everything. The enter-
prise architect is sometimes seen as such a person—the all-knowing decision
maker. Some even wish themselves into such a role, partly because it is neat to
be all-knowing and partly because it gets you a lot of respect.

Naturally, this role model has some issues: all-knowingness turns out to be a
little too ambitious for humans, leading to poor decision-making and all sorts of
other problems. Even if the architect is a super-smart person, they can base deci-
sions on only those facts that are known to them. In large companies with a com-
plex IT, it would be impossible to stay in touch with all technology that is in
place, no matter how often they ride the elevator ( ) down to the engine
room. They’ll therefore inevitably need to rely on presentations, documents, or
statements from management on the middle floors. Such an information chan-
nel to the supreme decision maker has severe challenges: every floor through
which such a document passes understands its value as an influencing vehicle.
This means that the middle floors are tempted to inject their favorite messages
and project proposals, often irrespective of any technical merit. Further up, any
real technical content or potentially controversial topics are sure to be removed.
As a result, the top architect is being fed indirect, distorted, and often biased
information. Making decisions based on such information is dangerous.


https://oreil.ly/xuDWC
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I have observed senior management briefings in which the proposed solutions

. were rather a list of people’s favorite projects than actual solutions. Interest-

m ingly, and fortunately, despite having less IT experience, top management
sensed that there was a missing link between the two.

In summary: corporate IT is no movie, and its role isn’t to provide an illu-
sion for humans being farmed as power sources. We should be cautious with
this architect model.

Edward Scissorhands: The Gardener

A slightly more fitting analogy for enterprise architects is that of a gardener. I
tend to depict this metaphor with a character from one of my favorite movies,
Edward Scissorhands. Large-scale IT is much like a garden: things evolve and grow
on their own, with weeds growing the fastest. The role of the gardener is to trim
and prune what doesn’t fit and to establish an overall balance and harmony in
the garden, keeping in mind the plants’ needs. For example, shade-loving plants
should be planted near large trees or bushes, just like automated testing and con-
tinuous integration (CI)/continuous development (CD) will be happier in the
neighborhood of rapidly evolving systems.

A good gardener, just like a good architect, is no dictatorial master planner
and certainly doesn’t make all the detailed decisions about which direction a
strain of grass should grow—Japanese gardens being a possible exception.
Rather, gardeners see themselves as the caretaker of a living ecosystem. Some
gardeners, like Edward, are true artists!

I like this analogy because it has a soft touch to it. Complex enterprise IT
does feel organic, and good architecture has a sense of balance, which we can
often find in a nice garden. Top-down governance with weed killer is unlikely to
have a lasting effect and usually does more harm than good. Whether this think-
ing leads to a new application for The Nature of Order,’ I am not sure yet. I should
go read it.

Vanishing Point: The Guide

Erik Dérnenburg, ThoughtWorks’ head of technology, Europe, introduced me to
another very apt metaphor. Erik closely works with many software projects,
which tend to loathe the ostensibly all-knowing, all-decision-making architect

1 Christopher Alexander, The Nature of Order (Berkeley, CA: Center for Environmental Structure, 2002).
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who is disconnected from reality. Erik even coined the term architecture without
architects, which might cause some architects to worry about their career.

Erik likens an architect to a tour guide, someone who has been to a certain
place many times, can tell a good story about it, and can gently guide you to pay
attention to important aspects and avoid unnecessary risks. This is a guiding
role: tour guides cannot force their guests to follow their advice, except maybe
those who drop off a bus load of tourists at a tourist-trap restaurant in the middle
of nowhere.

This type of architect needs to “lead by influence” and must be hands-on
enough to earn the respect of those whom they’re leading. The tour guide also
stays along for the ride and doesn’t just hand a map to the tourists like some con-
sultant architects are known to do. An architect who acts as a guide often
depends on strong management support because evidence that good things hap-
pened due to their guidance can be subtle. In purely “business case-driven” envi-
ronments, this could be limiting the “tour guide” architect’s impact or career.

An unconventional guide out of another one of my favorite movies is the
blind DJ Super Soul from the 1971 road movie Vanishing Point. Like so many IT
projects, the movie’s protagonist, Kowalski, is on a death march to meet an
impossible deadline and overcome numerous obstacles along the way. He isn’t
delivering code, but a 1970 Dodge Challenger R/T 440 Magnum from Denver to
San Francisco—in 15 hours. Kowalski is being guided by Super Soul who has tap-
ped the police network, just like architects plugging into the management net-
work, to get access to crucial information. The guide tracks Kowalski’s progress
and keeps the hero clear of all sorts of traps that police (i.e., management) have
set up. After Super Soul is compromised by “management,” the “project” goes
adrift and ends like too many IT projects: in a fiery crash.

The Wizard of Oz

Architects can sometimes be seen as wizards who can solve just about any tech-
nical challenge. Although that can be a short-term ego boost, it’s not a good job
description and expectation to live up to. Hence, by the “wizard” architect anal-
ogy, I don’t mean an actual wizard waving the magic wand but the “Mighty Oz”:
a video projection that appears large and powerful but is in fact controlled by a
mere human “wizard,” who turns out to be an ordinary man using the big
machinery to garner respect.

A gentle dose of such engineered deception can be of use in large organiza-
tions in which “normal” developers are rarely involved in management



MOVIE-STAR ARCHITECTS | 19

discussions or major decisions. This is where the “architect” title can be used to
make oneself a bit more “great and mighty.” The projection can garner the
respect of the general population and can even be a precondition to taking the
elevator to the top floors. Is this cheating? I would say “no” as long as you don’t
get enamored in so much wizardry that you forget about your technical roots.

Superhero? Superglue!

Similar to the wizard, a common expectation of an architect is that of the super-
hero: if you believe some job postings, enterprise architects can single-handedly
catapult companies into the digital age, solve just about any technical problem,
and are always up to date on the latest technology. These are tough expectations
to fulfill, so I'd caution any architect against taking advantage of this common
misconception.

Amir Shenhav from Intel appropriately pointed out that instead of the super-
hero we need “super glue” architects—the guys who hold architecture, technical
details, business needs, and people together across a large organization or com-
plex projects. I like this metaphor because it resembles the analogy of an archi-
tect being a catalyst. We just need to be a little careful: being the glue (or catalyst)
means understanding a good bit about the things you glue together. It’s like
being a good matchmaker: you need to find matching parts, and to do that you
need to understand what your parts are made from.

Making the Call

Which type of architect should you be? First, there are likely many more types
and movie analogies. You could play Inception and create architectural dream
worlds with a (dangerous) twist. Or be one of the two impostors debating Chilean
architecture in There’s Something about Mary or (more creepily) Anthony Royal in
the utopian drama High-Rise—the opportunities are manifold.

In the end, most architects exhibit a combination of these prototypical ster-
eotypes. Periodic gluing, gardening, guiding, impressing, and a little bit of all-
knowing every now and then can make for a pretty good architect.






Architects Live in the
First Derivative

In a Constantly Moving World, Your Current
Position Isn’t Very Meaningful

—_—
i 71\1\

Deriving the need for architecture

Defining a system’s architecture is a balancing act between many, often-
conflicting goals: flexible systems can be complex; high-performing systems can
be difficult to understand; easy-to-maintain systems can take more effort to
construct initially. Although this is what makes an architect’s work so interesting,
it also makes it difficult to pin down what exactly drives architectural decisions.

21
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Rate of Change Defines Architecture

If T had to name one primary factor that influences architecture, I'd put rate of
change at the top of my list, based on reasoning about the inverse question: when
does a system not need any architecture at all? Although as an architect this isn’t
a natural question to ask (nor to answer), it can reveal what system property
makes architecture valuable. In my mind, the only system that wouldn’t benefit
from architecture is one that doesn’t change at all. If everything about a system is
100% fixed, just getting it working somehow seems good enough.

Now, reverting the logic back to the original proposition, it appears natural
that the rate of change is a major driver of architecture’s value and architectural
decisions. It’s easy to see that a system that doesn’t need to change much will
have a substantially different architecture than one that needs to absorb frequent
changes over long periods of time. Good architects, therefore, deal with change.
This means that they live in the system’s first derivative: the mathematical expres-
sion for how quickly a function’s value changes.

Once we understand the influence change has on architecture, it’s useful to
consider the various forms of change affecting an IT system. The first change
that comes to mind is a change in functional requirements, but there’s a lot
more: changes in the volume of traffic or data to be processed, changing the run-
time environment to the cloud, or changes to the business context such as using
the system in different languages or by different people.

Change = Business as Unusual?

Despite the popular saying that “the only constant is change,” traditional IT
organizations tend to have a somewhat uneasy relationship with change. This
mindset is often revealed by a popular engine room slogan: “never touch a run-
ning system” ( ). When change can’t be avoided, IT departments neatly
package it into a project. The most celebrated part of an IT project is the end, or
launch, which ironically is often the first time real users actually get to use the
system. The reason for celebration is that things can return to “business as
usual,” that is, stable operations without any change.

1 The derivative of a function measures the sensitivity to change of the function’s output value with respect
to achangeinitsinput value.
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. Packaging change into projects reflects an organization’s belief that “no change”

is the normal, desired state and “change” is the intermittent, unusual state.

Thus, many organizational systems are designed to control and prevent
change: budgeting processes limit spending on change; quality gates limit
changes going to production; project planning and requirements documents
limit scope changes. Transforming a software delivery organization such that it
embraces constant change requires adjusting these processes to support rather
than prevent change without ignoring the (generally useful) motivation for set-
ting them up in the first place. That’s not an easy task and is the reason why this
book devotes an entire part to transformation ( ).

Varying Rates of Change

Technology is a fast-moving field: we don’t think much of IT products carrying a
three-part version number: “well, if you're still on 2.4.14, I can’t help you much;
it’s really time to upgrade to .15.”

Luckily, not everything in IT moves fast: the most common processor archi-
tecture, the base for Intel’s x86 processors, originates from 1978. The ARM chips
that dominate today’s mobile devices are based on a design from around 198s.
Both Linux and Windows operating systems are well past their teenage years,
and even Java passed the 20-year mark at version 9 some years ago, closely
followed by the Java Spring Framework, which has surpassed a respectable 15
years.

Naturally, such low rates of change can largely be observed in lower layers of
the so-called IT stack: hardware and operating systems have such a vast installed
base and so many dependencies that the cost of an all-out replacement would be
huge. Hence, we tend to see more evolution than revolution here. These technol-
ogies are essentially the base of the pyramid ( ), giving us a stable foun-
dation to build on.

On top, things move a lot faster. For example, the popular Angular]S frame-
work was essentially replaced by the very different Angular framework just five
years after its inception. Google’s Fabric framework also lived just five years
before being subsumed by Firebase. And Google Mashup Editor, one of my
favorites of the day, survived a mere two years.
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Although we'’re surely sad to witness
Things are moving fast and are

only getting faster. If rate of
change is a driver for architecture,
it looks like we’ll need more of it!

products’ early demise, the rate at which
new products and tools arrive paints an
even more dramatic picture. For example,
a look at the

offered by the Cloud Native
Computing Foundation (CNCF) will quickly convince you that building modern
applications requires a fast-growing list of ingredients.

A Software System’s First Derivative

If the first derivative is an architect’s primary concern, how does this somewhat
abstract concept translate into the reality of systems architecture? We can get a
hint by thinking about which part of a software system determines its rate of
change. For a custom-built system, the critical element for change is the build
toolchain, the part that converts source code into an executable format that is
subsequently deployed onto the runtime infrastructure.

All changes to the software (better)

A software system’s first derivative go through this build and deployment

is its build and deployment  y50]chain. Knowing that the software
toolchain. toolchain is the first derivative, increasing
a software system’s rate of change
requires a well-tuned toolchain ( ).

It’s no surprise, then, that in recent years the industry has put much atten-
tion and effort into reducing friction in software delivery: Continuous Integration
(CI), Continuous Deployment (CD), and configuration automation are all aspects
of increasing the first derivative of software systems and thus speeding up soft-
ware delivery. Without such innovations, daily or hourly software deployments
wouldn’t be possible, and companies wouldn’t be able to compete in digital mar-
kets, which thrive on constant improvement and frequent updates.

Whereas build systems previously were the proverbial shoemaker’s children,
meaning they didn’t get a lot of attention, they now run on the same type of
infrastructure as the production systems. Containerized, fully automated, elastic,
cloud-based, on-demand build systems are quickly becoming the norm. Teams
building and maintaining such sophisticated build systems clearly live in the first
derivative!
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Designing for the First Derivative

When designing a system for change, it’s again helpful to think about the oppo-
site—the aspects that impede change:

Dependencies
Too many interdependencies between a system’s components will result in
small changes needing adjustments in many places, increasing both effort
and risk. Systems with fewer interdependencies—for example, because
they are modular and cleanly separate responsibilities—localize changes
and can therefore generally absorb a higher rate of change. The research
conducted by the authors of the book Accelerate* shows that decoupling sys-
tem components is the biggest contributor to sustained software delivery.

Friction
Both cost and risk of change increase with friction, generated, for example,
by long lead times for infrastructure provisioning or numerous manual
deployment steps. Teams that live in the first derivative therefore ensure
that their software build chain is fully automated.

Poor quality
There’s a common misbelief that good quality requires extra time and
effort. The inverse is actually true: poor quality slows down software deliv-
ery. Changes to a poorly tested or poorly built system take more time and
are more likely to break things.

Fear
Often ignored, a programmer’s attitude has a major impact on the rate of
change. Poor quality and low levels of automation make change a risky
proposition. Developers will thus be afraid of making changes. This leads
to code rot, which in turn increases the risk of change—a nasty spiral.

The list shows that an architect has several levers with which they can
increase velocity, some technical in nature and others that relate to team attitude.
It's another example of how technical and organizational architecture go hand in
hand.

2 Nicole Fosgren, Jez Humble, and Gene Kim, Accelerate: Building and Scaling High Performing Technol-
ogy Organizations (Portland, Oregon: IT Revolution, 2018).
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Confidence Brings Speed

If fear slows you down, confidence should speed you up. Automated tests do just
that: they give teams confidence and thus increase the rate of change. That's why
determining whether a system has sufficient test coverage shouldn’t be meas-
ured in the percentage of lines of code covered. Rather, it should be measured by
whether teams can make changes confidently.

SN Propose to a development team that they let you delete 20 arbitrary lines from
@ their source code. Then, they’ll run their tests—if they pass, they’ll push the
Ji (&) L code straight into production. From their reaction, you'll know immediately

whether their source code has sufficient test coverage.

Despite an abundance of tools that are supposed to speed up software deliv-
ery, the determining factor remains decidedly human. The change that’s never
made out of fear cannot be accelerated by the world’s best toolchain.

Rate of Change Trade-Offs

Increasing an organization’s rate of change is not an all-or-nothing affair and
involves balancing trade-offs. Borrowing one more time from the routinely over-
stretched analogy between IT architecture and building architecture yields useful
advice on the multiple facets of designing for change. If either a large software
project or housing project is undertaken without a conscious decision about its
architecture, the “default” architecture converges toward the “Big Ball of Mud,”
also referred to by its real-world incarnation of a shantytown ( ).

A shantytown, or slum, is generally constructed using cheap materials and
unskilled labor. Low cost and a broad labor pool are actually desirable properties.
Additionally, local changes, such as adding a wall or even another floor, are often
quick and inexpensive—in contrast to fancier high-rise buildings. However,
besides not providing a very comfortable living environment, slums also lack
common infrastructure, such as a well-built electrical or sewer system. The lack
of such infrastructure ultimately limits their rate of growth. This is a good
reminder that optimizing for local or short-term change can inhibit global or
long-term change.



ARCHITECTS LIVE IN THE FIRST DERIVATIVE | 27

Multispeed Architectures

If a system’s rate of change influences its architecture, it would seem natural to
construct a system such that components are separated by rate of change. This
approach forms the basis for the popular concepts of two-speed architecture or bi-
modal IT, which suggest that traditional companies looking to become competi-
tive in a digital world should initially increase the rate of change in the
interaction layer (“Systems of Engagement”) while keeping legacy systems (“Sys-
tems of Record”) stable. In doing so, rapid changes can supposedly be applied to
the customer-facing systems, whereas the record-keeping systems are kept stable
and reliable.

Although dividing systems by rate of change is a fair idea, this particular
approach has significant shortcomings. First, it’s based on the flawed assumption
that one can move faster by compromising quality ( ). Otherwise we
wouldn’t need to keep a low rate of change in systems of record to maintain their
reliability. Second, a company will be hard pressed to localize change into the
interaction layer. For example, the addition of a simple field to the system of
engagement typically also requires a change to the system of record, coupling the
two systems’ rates of change: if the system of record follows a six-month release
cycle, there won’t be much speed inside this two-speed architecture.

It turns out that the separation between systems of engagement and systems
of record is artificial and doesn’t line up well with the overall rate of change from
a business or end-user perspective. This insight is underlined by the fact that
hardly any digital business follows such a setup.

’\z Digital companies only know one speed: fast.

Separating rate of change along a different dimension might well be benefi-
cial, though. For example, a company’s accounting or payroll system will likely
have a lower rate of change and can utilize a different architecture from the core
business systems, which form a competitive differentiator for the organization,
and hence should support a higher rate of change.
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The Second Derivative

If the first derivative describes a software system'’s rate of change, following our
mathematical analogy, increasing the rate of change is dependent on a positive
second derivative. Using the speed of a car as analogy, a car’s speed is the first
derivative of its position: it defines how much distance it can cover over a given
time interval. Accelerating—that is, increasing the speed—is the second
derivative.

Back in IT, the second derivative is the essence of most transformation pro-
grams: they aim to increase the rate of change in an organization or its IT sys-
tems. Thus, for an organization to appreciate and successfully conduct a
transformation program, it first needs to appreciate the importance of the first
derivative; that is, it must understand economies of speed ( ). It’s hard to
sell a stronger engine and a shorter gear ratio for faster acceleration to someone
who prefers to coast along on cruise control.

Rate of Change for Architects

Lastly, technical systems and organizations aren’t the only systems that need to
increase their rate of change. Architects also do because new technologies arrive
at an ever-faster pace, leaving architects with an enormous challenge of staying
up to date. If they don’t, they might be relegated to life in the ivory tower (

), far away from the engine room.

How can architects expect to keep up in today’s world of rapid innovation?
Trying to do so by yourself appears futile—no one can stay current on everything.
Instead, architects should be part of a trusted but diverse network of experts,
which can provide unbiased information.

When you sit near a large IT budget that’s being vied for by vendors, you'll
have many folks wanting to update you on new technologies, or rather products
( ). However, neutrality is an architect’s major asset, so they're
expected to cut through the buzzword fog to discern what's really new and what's
just clever repackaging of old concepts.

Even though living in a world that’s moving ever faster can be tiring, it’s also
what keeps architects’ jobs interesting and makes architecture more valuable. So,
embrace life in the first derivative!



Enterprise Architect or
Architect in the Enterprise?

The Upper and Lower Floors of the Ivory Tower

Architecture from the ivory tower

When I was hired as an enterprise architect, the head of enterprise architecture
to be more precise, I had little idea what enterprise architecture really entailed. I
also wondered whether my team should be called the “Feet of Enterprise Archi-
tecture,” but that contemplation didn’t find much love. The driver behind the
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tendency to prefix titles with “head of” was aptly described in an online forum I
stumbled upon:

This title typically implies that the candidate wanted a director/VDP/executive title
but the organization refused to extend the title. By using this obfuscation, the candi-

date appears senior to external parties but without offending internal constituencies.

I am not particularly fond of the “head of xyz” title because it focuses on the
person heading (no pun intended) a team rather than accomplishing a specific
function. I'd rather name the person by what they need to achieve, assuming that
they don’t do this alone but have a team supporting them.

All title prefixes aside, when IT folks meet an enterprise architect, their initial
reaction is to place this person high up into the penthouse ( ), where they
draw pretty pictures that bear little resemblance to reality. To receive a warmer
welcome from IT staff, one should therefore be careful with the label enterprise
architect. However, what is an architect who works at enterprise scale supposed to
be called, then?

Enterprise Architecture

The recurring challenge with the title enterprise architect tends to be that it could
describe a person who architects the enterprise as a whole (including the busi-
ness strategy level) or someone doing IT architecture at the enterprise level (as
opposed to a departmental architect, for example).

To help resolve this ambiguity, let’s defer to the defining book on the topic,
Enterprise Architecture as Strategy by Jeanne Ross, Peter Weill, and David Robert-
son.” Here, we learn the following:

Enterprise architecture is the organizing logic for business processes and IT infra-
structure reflecting the integration and standardization requirements of the compa-

ny’s operating model.

Following this definition, enterprise architecture (EA) isn’t a pure IT function
but also considers business processes, which are part of a company’s operating

1 Keith Rabois, Quora, May 11, 2010, “What does “Head" usually mean in job titles like “Head of Social,”
“Head of Product,” “Head of Sales," etc.?",

2 Jeanne W. Ross, Peter Weill, and David C. Robertson, Enterprise Architecture as Strategy: Creating a
Foundation for Business Execution (Boston, MA: Harvard Business Review Press, 2006).


https://oreil.ly/5LmbY
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model. In fact, the book’s shows four quadrants
depicting business operating models with higher or lower levels of process stand-
ardization (uniformity across lines of business) and process integration (sharing
of data and interconnection of processes). Giving industry examples for all quad-
rants, Weill and Robertson map each model to a suitable high-level IT architec-
ture strategy. For example, a data and process integration program might yield
little value if the business operating model is one of highly diversified business
units with few shared customers. For such enterprises, IT should instead provide
a common infrastructure, on top of which each division can implement its
diverse processes. Conversely, a business that’s composed of largely identical
units, such as a franchise, benefits from a highly standardized application land-
scape. The matrix demonstrates perfectly how EA forges the connection between
the business and IT. Only if the two are well aligned does IT provide value to the
business.

Connecting Business and IT

Connecting business and IT is easier if the business side of the organization also
has a well-defined architecture. Luckily, as business environments become more
complex and digital disruptors force traditional enterprises to evolve their busi-
ness models more rapidly, the notion of business architecture has gained signifi-
cant attention in recent years. Business architecture translates the structured,
architectural way of thinking ( ) that’s guided by a formalized view of
components and interrelationships into the business domain. Rather than con-
necting technical system components and reasoning about technical system
properties such as security and scalability, business architecture describes the
“the structure of the enterprise in terms of its governance structure, business
processes and business information.”

The business architecture essentially defines the company operating model,
including how business areas are structured and integrated, derived from the
business strategy. Meanwhile, the IT architecture builds the corresponding IT
capabilities. If the two work seamlessly side by side, you don’t need much else. In
the more likely case that the two aren’t well connected, you need something to
pull them together. Therefore, here’s my proposed definition of enterprise
architecture:

3 Object Management Group website,


http://www.omg.org/bawg
https://oreil.ly/D8ehD
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Enterprise architecture is the glue between business and IT architecture.

This definition clarifies that EA, unlike IT architecture at enterprise level,
isn’t an IT function. Accordingly, the EA team should be positioned close to the
company leadership and not be buried deep within the IT organization, so that it
can balance business, technical, and organizational considerations.

The definition also implies that after business and IT are tightly interlinked,
you won't need much EA, which is one reason why you don’t find much EA
within so-called digital giants.

Alas, don’t panic! The translation
Most digital giants don’t have EA

departments because their business

between business needs and IT architec-
ture remains a domain that’s perennially
and IT are tightly interlinked. short of talent. It appears that most folks
find comfort on one or the other side of
the fence, but only a few can, and choose to, credibly play in both worlds. It’s a

good time to be an enterprise architect.

IT Is from Mars, Business Is from Venus

The strict separation between IT and business that is commonly found in enter-
prises seems troublesome to me. I tend to jest that in the old days, when every-
thing was running on paper instead of computers, companies also didn’t have a
separate “paper” department and a CPO—the chief paper officer. In digital com-
panies business and IT are inseparable; IT is the business, and the business is
IT.

Connecting business and IT gives EA a whole new relevance but also new
challenges. It’s like adding a mid-floor elevator that connects the business folks
in the penthouse with the IT folks in the engine room because the respective ele-
vators don't quite reach each other. Although highly valuable, in the long run
such an enterprise architecture department’s objective must be to make itself
obsolete, or at least smaller, by extending the respective elevators. But no worries,
rapid changes in both the business and technical environments make it unlikely
that the need for enterprise architecture disappears altogether.

Building a fruitful, bidirectional connection between business and IT archi-
tecture becomes easier if the business architecture is at a comparable level of
maturity as IT architecture. More often than not, though, business architecture is
even less mature as a domain than IT architecture. That’s not because businesses
had no architecture; rather, it's because the folks doing business architecture
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were not identified as such but were the business leaders, division heads, or
COOs. Also, designing the business was rather attributed to business acumen
than structured thinking. Where the business produced architecture-like arti-
facts, they often ended up being “functional capability maps” that don’t include
any lines ( ).

Supporting the business is the ultimate goal and raison d’étre of all enterprise
functions. Positioning IT architecture on par with business architecture high-
lights, though, that the days when IT was a simple order-taker that provides a
commodity resource at the lowest possible cost are (luckily) over. In the digital
age, IT is a competitive differentiator and opportunity driver, not a commodity
like electricity.

N\ Digital giants like Google or Amazon aren’t technology companies; they are
@ advertising or fulfillment companies that understand how to use technology for
®

competitive advantage.

Therefore, the common excuse that “Google and Amazon are technology
companies while we are an insurance company/bank/manufacturing business”
no longer holds. These companies will compete with you, and if you want to be
competitive, you also need to change your view of IT. It’s not an easy thing to do,
but the digital giants have demonstrated how powerful that insight is.

Value-Driven Architecture

The scale and complexity of doing architecture at enterprise scale makes large-
scale IT architecture exciting, but it also presents one of the biggest dangers. It’s
far too easy to become lost in this complexity and have an interesting time explor-
ing it without ever producing tangible results. Such instances are the source of
the stereotype that EA resides in the ivory tower and delivers little value. EA
teams therefore need to have a clearly articulated path to value: any effort that is
made needs to be paid back by providing value to the organization.

Another danger lies in the long feedback cycles. Judging whether someone
performs good EA takes even longer than judging good application architecture.
Even though the digital world forces shorter cycles, many EA plans still span
three to five years. Thus, enterprise architecture can become a hiding ground for
wanna-be cartographers. That’'s why enterprise architects need to show impact

( )-
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FOOLS WITH TOOLS

Some enterprise architects associate themselves closely with a specific EA tool
that captures the diverse aspects of the enterprise landscape. These tools allow
structured mapping from business processes and capabilities, ideally produced
by the business architects, to IT assets such as applications and servers.

g Make sure that your tools work for you, not the other way around!

Done well, such tools can be the structured repository that builds the bridge
between business and IT architecture. Done poorly, they become a never-ending
discovery and documentation process that produces a deliverable that's missing

an emphasis ) and is outdated by the time it’s published. Needless to
say, such a deliverable provides little value.
Visit All Floors

My definition of EA also implies that some IT architects, who aren’t enterprise
architects, work at enterprise scope. These are largely the folks I refer to in this
book. Because they are the technical folks who have learned to ride the elevator
( ) to the upper floors to engage with management and business archi-
tects, they are a critical element in any IT transformation.

How is being an “enterprise-scale architect” different from a “normal” IT
architect? First, everything is bigger. Many large enterprises are conglomerates of
different business units and divisions, each of which can be a multibillion-dollar
business and can be engaged in a different business model. As things get bigger,
you will also find more legacy: businesses grow over time or through acquisi-
tions, both of which breed legacy. This legacy isn’t constrained to systems, but
also to people’s mindsets and ways of working. Enterprise-scale architects must
therefore be able to navigate organizations ( ) and complex political
situations.

Performing true EA is as complex and as valuable as fixing a Java concur-
rency bug. There’s enormous complexity at all levels, but the good news is that
you can use similar patterns of thinking at the different levels. For example, soft-
ware architects need to balance their system’s granularity and interdependencies:
a giant monolith is rather inflexible, whereas a thousand tiny services will be dif-
ficult to manage and can incur significant communication overhead. The exact
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same considerations apply to business architecture when considering the size of
divisions and product lines. Lastly, EA also faces the same trade-offs when having
to decide which systems should be centralized, which simplifies governance but
can also stifle local flexibility. Architecture, if taken seriously, provides significant
value at all levels.

Enterprises resemble a fractal structure: the more you zoom in or out, the
more things look similar. The short film Powers of 10, produced in 1977 by
Charles and Ray Eames for IBM, illustrates this beautifully: the film zooms out
from a picnic in Chicago by one order of magnitude every 10 seconds until it rea-
ches 10**, showing a sea of galaxies. Subsequently, it zooms in until at 1078 it
shows the realm of quarks. Interestingly, the two views don’t look all that
different.






An Architect Stands
on Three Legs

A Three-Legged Stool Does Not Wobble
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A three-legged stool does not wobble

What do IT architects do? You could say that they are the people who make
IT architecture, but that leaves you with having to define what architecture is,
which we won’t do until . More interesting yet, what sets a good architec-
ture apart from an average one? And what does an architect become after many
successful years? A penthouse resident ( )? Hopefully not! A chief technol-
ogy officer (CTO)? Not a bad choice. Or do they remain a (more senior) architect?
That’s what famous building architects do, after all.

It’s time to have a look at the progression of architects.
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Skill, Impact, Leadership

When asked to characterize the seniority of an architect, I apply a simple frame-
work: a successful architect must stand on three “legs”:

Skill
The foundation for practicing architects. It requires knowledge and the
ability to apply it to solve real problems.

Impact
The measure of how well an architect applies his or her skill to benefit the
company.

Leadership
Determines whether an architect advances the state of the practice.

This nomenclature maps well to other professional fields that rely on highly
trained and experienced individuals. For example, in the medical field after study-
ing and acquiring skill, doctors practice and treat patients before they go on to
publish in medical journals and pass their learnings on to the next generation of
doctors. The legal field works similarly.

Let’s have a brief look at each “leg.”

SKILL

Skill is the ability to apply relevant knowl-
Knowledge is like having a drawer
chest full of tools. Skill implies

knowing when to open which

edge which can relate to specific technol-
ogies (such as Docker) or architectures
(such as microservices architectures).
drawer and which tool to use. Such knowledge can usually be acquired
by taking a course, reading a book, or
perusing online material. Most (but not all) professional certifications focus on
verifying knowledge, partly because it’s easily mapped to a set of multiple choice
questions. Skill brings this knowledge to life by successfully applying it to spe-
cific problems. For example, defining the right domain boundaries and service
granularity for a complex microservices architecture is a skill. Knowledge is like
having a drawer chest full of tools. Skill implies knowing when to open which
drawer and which tool to use.
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IMPACT

Impact is measured by the benefit achieved for the business, usually in form of
additional revenue or reduced cost. Faster times to market or the ability to incor-
porate unforeseen requirements late in the product cycle also positively affect
revenue and therefore count as impact. Focusing on impact is a good exercise for
architects to not drift off into PowerPoint-land. As I converse with colleagues
about what distinguishes a great architect, we often identify rational and disci-
plined decision making ( ) as a key factor in translating skill into impact.
This doesn’t mean that just being a good decision maker makes you a good archi-
tect. You still need to know your stuff.

LEADERSHIP

The leadership leg acknowledges that experienced architects do more than make
architecture. Mentoring junior architects can save a new generation of architects
many years of learning by doing. Senior architects should also further the state of
the field as a whole; for example, by sharing what they’ve learned or mental mod-
els they’ve developed. Such sharing can be done via numerous channels, includ-
ing academic publications, magazine articles, teaching at university, teaching
professional courses, speaking at conferences, or blogging.

When someone with the title “senior architect” proposes to meet me, I tend to

" do a quick internet search for their name before I reply. If nothing much comes

up, I have doubts as to how “senior” they are. It will also make it more difficult

for them to get my time.

A Chair Can’t Stand on Two Legs

Just as a stool cannot stand on two legs, it’s important to appreciate the balance
between the three aspects. Skill without impact is where new architects start out
as students or apprentices. But soon it is time to get out into the world and make
an impact—architects who don’t make an impact don’t have a place in a for-profit
business.

Impact without leadership is a typical place for architects who are deeply
ingrained in projects but “don’t get out much.” Such architects will plateau at an
intermediate level, which is bad for them and their employer. The architects will
likely hit a glass ceiling in their career because they won'’t be able to see beyond
their current environment. Likewise, such an architect won’t lead the company to
much-needed innovative or transformative solutions, ultimately limiting their
impact.
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. Many companies are penny wise and pound foolish by not placing sufficient
emphasis on nurturing their architects. They fear that any distraction from daily
m project work will be unproductive. However, they miss out on growing world-

class architects.

Mature companies, in contrast, go as far as formalizing the aspect of leader-
ship as “give back”: for example, IBM distinguished engineers and fellows are
expected to demonstrate giving back to the community both internally (e.g., via
mentoring) and externally (e.g., via conference presentations or publications).

Lastly, leadership without (prior) impact lacks foundation and might be a
warning signal that an architect has become an ivory tower resident with a weak
link to reality. This undesirable effect can also occur when the impact stage of an
architect lies many years or even decades back: the architect might preach meth-
ods or insights that are no longer applicable to current technologies. Although
some insights are timeless, others age with technology: putting as much logic as
possible into the database as stored procedures because it speeds up processing
is no longer a wise approach as databases often turn out to be the bottleneck in
modern web-scale architectures. The same is true for architectures that rely on
nightly batch cycles. Modern 24/7 real-time processing doesn’t know any
nighttime.

The Virtuous Cycle

But there’s more to the three facets of being a good architect: each element con-
tributes back to the other, as shown in .

As an architect applies their skill to generate impact, they also learn what
skills to prioritize to maximize that impact. Most likely you learned a lot of things
that don’t easily translate into daily life in corporate IT—the Ackerman function
( ) is one of my favorites. Given the rate of innovation in our field,
being able to prioritize your learning time is a major asset. So, there’s a symbi-
otic relationship between building up skill and applying it.
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Figure 5-1. An architect’s virtuous cycle

Often, the best way to learn something is to apply it to a real-world problem.

" That’s why my house is full of home automation. It's not that I really need all

things to be automated; most of these were learning projects.

Exercising leadership further amplifies an architect’s impact: 10 well-
mentored junior architects will surely generate more impact than one senior
architect. As architects, we know that scaling vertically (getting smarter) works
only up to a certain level and can lead to a single point of failure (you!). There-
fore, you need to scale horizontally ( ) by deploying your knowledge to
multiple architects. The scarcity of good architects makes this step more impor-
tant than ever.

Interestingly, though, mentoring not only benefits the mentee, but also the
mentor. The old saying that to really understand something you need to teach it
to someone else is most true for architecture. Likewise, giving a talk or writing a
paper ( ) requires you to sharpen your thoughts, which often leads to
renewed insight. Also, in a fast-moving world, mentors can receive reverse
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mentoring about new technologies or approaches, which can often help offload
existing assumptions that no longer hold true ( ).

Authoring books and sharing openly has given me access to the most amazing

" communities and has allowed me to have much more impact.

Lastly, sharing openly and demonstrating thought leadership offers another
huge benefit: it can give you access to a powerful community of other thought
leaders, which in turn makes you a better architect. Most tight-knit communities
share certain expectations for their members. While usually not spelled out, they
typically involve giving back to the community in the form of conference talks,
authoring books or blog posts, or contributing to open source projects.

You Spin Me Right Round...

Experienced architects will correctly interpret this 1980s reference (others can
resort to Wikipedia®) to mean that an architect doesn’t complete the virtuous
cycle just once. This is partly driven by ever-changing technologies and architec-
tural styles. A person might already be a thought leader in relational databases,
but they might need to acquire new skills in NoSQL databases. The second time
around acquiring skill is usually significantly faster because you can build on
what you already know. After a sufficient number of cycles, we might in fact
experience what the curmudgeons always knew: that there is really not much
new in software architecture and that we’ve seen it all before.

Another reason to repeat the cycle is that the second time around our under-
standing can be at a much deeper level. The first time around we might have
learned how to do things, but only after the second time might we understand
why. For example, it’s likely no misrepresentation that writing Enterprise Integra-
tion Patterns’ is a form of thought leadership. Still, some of the elements such as
the pattern icons or the decision trees and tables in the chapter introductions
were more accidental than based on deep insight. It's only now in hindsight that

1 Jennifer Jordan and Michael Sorell, “Why Reverse Mentoring Works and How to Do It Right,"” Harvard
Business Review, Oct. 3, 2019, .

2 Wikipedia, “You Spin Me Round (Like a Record),”

3 Gregor Hohpe and Bobby Woolf, Enterprise Integration Patterns: DeS/gn/ng Building, and Deploying
Messaging Solutions (Boston, MA: Addison-Wesley, 2003).


https://oreil.ly/bjAET
https://oreil.ly/fDcRP
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we understand them as instances of a visual pattern language or pattern-aided
decision approaches. Thus, it’s often worthwhile to make another cycle.

Architect as Last Stop?

Even though architects have one of the most exciting jobs, some people might be
sad to see that being an architect implies that you'll likely remain one for most of
your career. I am not so worried about that. First, this puts you in a good peer
group of CEOs, presidents, doctors, lawyers, and other high-end professionals.
Second, in technically minded organizations, software engineers should feel the
same: your next career step should be to remain a software engineer, except a
senior one, or staff engineer or perhaps a principal engineer.

The goal is, therefore, to detach the job title of software engineer or IT architect
from a specific seniority level.

BN\ At many digital organizations the software engineer career ladder reaches all the
@ way to the senior vice president level, with commensurate standing and

compensation.

Some organizations even include a chief engineer, which, if you think about it,
might be a better title than chief architect. Personally, I prefer to get better at
what [ like doing than trying to chase something else just for the title. Keep
architecting!






Making Decisions

Deciding Not to Decide Is a Decision
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(IT) Life is full of choices

You buy a lottery ticket and win. What a fantastic decision! You cross the
road at night, on red, on a busy street, slightly intoxicated, and with your eyes
closed, and arrive safely on the other side. Also a good decision? Doesn’t sound
like it. But what’s the difference? Both decisions had positive outcomes. In the
latter case, though, we judge by the risk involved while in the former we focus on
the outcome, ignoring the ticket price and the (usually low) odds of winning.
However, you can’t judge a decision by the outcome alone, simply because you
didn’t know the outcome when you made the decision.

Here’s another exercise: in front of you is a very large jar. It contains
1,000,000 pills. They all look the same, are all tasteless, and benign—except one,
which will kill you instantly and painlessly. How much money does someone
have to pay you to take a pill from this jar? Most people will answer 1 million dol-
lars, 10 million dollars, or straight-out refuse. However, the same people are
quite willing to cross the road on a red light (with their eyes open), which carries
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the same risk as swallowing a couple of pills. It'd be difficult to argue that the 30
seconds you saved by crossing on red would have earned you the equivalent of a
few million dollars.

Humans are terrible decisions makers, especially when small probabilities
and grave outcomes like death are involved. Kahneman’s book Thinking, Fast and
Slow' shows so many examples of how our brain can be tricked, it can make you
wonder how humanity could get this far despite being such terrible decision
makers. I guess we had a lot of tries.

Making decisions is a critical part of an enterprise-scale architect’s job. Being
a good architect therefore warrants a conscious effort to becoming a better deci-
sion maker.

The Law of Small Numbers

Contrived examples make erratic or illogical behavior quite apparent. But when
faced with complex business decisions, poor decision-making discipline often
isn’t as obvious.

. I attended weekly operations meetings that labeled weeks “good” or “bad” based
on the number of critical infrastructure outages. I relabeled those weeks as
“lucky” because lowering the number and severity of incidents in the long run

is the real metric to observe.

Hoping for a week with fewer outages is the corporate IT equivalent of the
(flawed) roulette strategy of “after five times black it’s gotta be red!” My shocker
version of highlighting such flawed thinking consists of a (fictitious) sequence of
events during Russian Roulette: “click—I am a genius!—boom.” Kahneman calls
this “The law of small numbers”; people tend to jump to conclusions based on
sample sizes that are way too small to be significant. For example, zero outages
in a week are no cause for celebration in a large enterprise.

1 Daniel Kahneman, Thinking, Fast and Slow (New York: Farrar, Straus and Giroux, 2013).
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BN Google’s mobile ads team used rigid metrics for A/B testing experiments that
@ affected ad appearance or selection. The dashboard included metrics to check
L @ o click-through rates (more clicks = more money) but also to understand whether
ads distract from the search results (users come for search, not ads). Each met-

ric’s confidence interval represented the range that 95% of sample sets would
randomly fall into. If your experiment’s improvement landed inside the confi-

dence interval, you'd need to extend the experiment to get valid data before
implementing the suggested change (for normal distributions, the confidence

interval narrows with the square root of the number of sample points).

Alas, not all data leads to better decisions. When selecting a product, IT often
compiles extensive requirement lists that are summed up into scores. However,
when you pick the “winner” with a score of 82.1 over the “loser” with 79.8, it
would be challenging to prove the statistical significance of this decision.

Still, numeric scores might be better than traffic light comparison tables that
rate each attribute as “green,” “yellow,” or “red.” A product might get “green” for
allowing time travel but “red” for requiring planned downtime. Although this
might make it look roughly equivalent to one with the opposite properties, I
know which one I'd prefer.

. Traditional IT organizations often reverse engineer score charts from a specific

outcome so that they have data to back up their preference.

Sadly, such comparison charts are reverse engineered from a preferred out-
come. Others are designed to protect the status quo by demanding quirks only
present in existing products.

. I have seen IT requirements analogous to demanding that a new car must rattle
at 6o mph and have a squeaky door so that it can appropriately replace the exist-

ing one.

Bias

Kahneman’s book lists many ways in which our thinking is biased. For example,
confirmation bias describes our tendency to interpret data in such a way that it
supports our own hypotheses. The Google Ad dashboard was designed to over-
come this bias.
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Another well-known bias is prospect theory: when faced with an opportunity,
people tend to favor a smaller but guaranteed gain over the uncertain chance for
a larger one: “A sparrow in the hand is better than the pigeon on the roof.” When
it comes to taking a loss, however, people are likely to take a (long) shot at avoid-
ing the penalty over coughing up a smaller amount for sure. We tend to “feel
lucky” when we can hope to escape a negative event, an effect called loss aversion.

. You have likely seen project managers avoid the certain loss in short-term veloc-
ity for performing a major refactoring because the payoff in system stability or

sustained velocity is uncertain.

The following scenario shows how loss aversion tricks us into making irra-
tional decisions. When you offer someone a coin toss that makes them pay $100
on heads but gives them $120 on tails, the expected return of taking the gamble
is $10 (0.5 x —$100 + 0.5 x $120)—easy money. However, most people will
kindly decline due to their loss aversion. Losing $100 to them feels worse than
the chance to gain $120. Most people will only accept the offer when the payout
is between $150 and $200.

Priming

Another phenomenon, priming, can influence decisions based on recent data we
received. In the extreme case, when faced with enormous uncertainty, it can
make us pick a number we recently heard or saw even if it’s totally unrelated.
This effect plays a role when many people answer one million dollars when faced
with the one-million-pills example.

Priming is routinely used in retail scenarios. When you go to buy a piece of
clothing—let’s say a sweater—the store clerk is almost guaranteed to first show
you something expensive, even outside your price range. A sweater for $399? It’s
made from cashmere and feels very soft and comfortable; tempting, but it’s sim-
ply too expensive. But the almost-as-nice sweater for $199 seems a reasonable
compromise, and you’ll happily buy it. Next door, decent sweaters can be had for
$59. You fell victim to priming, setting a context that influences your decision.
Priming can even make you walk more slowly if your mindset is on elderly
people.

2 John A. Bargh, Mark Chen, and Lara Burrows, “Automaticity of Social Behavior," Journal of Personality
and Social Psychology 71, no. 2 (Aug. 1996): 230-244.
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William Poundstone’s book Priceless: The Myth of Fair Value’ shows that prod-
ucts that no one actually buys can shift purchasing behavior significantly, thanks
to priming. When presented with a choice between a “premium” beer for $2.60
and a “bargain” one for $1.80, about two thirds of test subjects (students) chose
the premium beer. Adding a third, “super-premium” beer for a whopping $3.40
shifted student’s desire so that 90% ordered the premium beer and 10% the
super-premium.

If we are such horrible decision makers, what can we do to get better at it?
Understanding these pitfalls can help you avoid or at least compensate for them.
However, mathematics can also help.

Micromort

One of the most interesting classes that I took at Stanford was Ron Howard’s
class on decision analysis, which was entertaining, thought provoking, and chal-
lenging. Decision analysis helps us think rationally about our earlier jar-with-pills
example. A one-in-one-million chance of dying is called one micromort. Taking
one pill from the jar amounts to being exposed to exactly one micromort. The
amount you are willing to pay to avoid this risk is called your micromort value.
Micromorts help us reason about decisions with small probabilities but very seri-
ous outcomes, such as deciding whether to undergo surgery that eliminates life-
long pain but fails with a 1% probability, resulting in immediate death.

To calibrate the micromort value, it helps to consider the risks of different
life activities: a day of skiing clocks in at between one and nine micromorts,
whereas motor vehicle accidents amount to about 0.5 per day. So a ski trip can
run you some five micromorts—the same as swallowing five pills. Is it worth it?
You'd need to compare the enjoyment value you derive from skiing against the
trip’s cash expense plus the “cost” of the micromort risk you are taking.

So how much should you demand to take one pill> Most people’s micromort
value lies between $1 and $20. Assuming a prototypical value of $10, the ski trip
that might cost you $100 in gas and lift tickets costs you an extra $50 in risk of
death. You should therefore decide whether a day in the mountains is worth $150
to you. This also shows why a micromort value of $1,000,000 makes little sense:
you'd hardly be willing to pay $5,000,100 for a one-day ski trip unless you are

3 William Poundstone, Priceless: The Myth of Fair Value (New York: Hill and Wang, 2011).
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filthy rich! Lastly, the model helps you judge whether buying a helmet for $100 is
a worthwhile investment for you if it reduces the risk of death in half.

The micromort value isn’t the same for all people. It goes up with income (or
rather, consumption) and goes down with age. This is to be expected as the mon-
etary value you assign to your remaining life increases with your income. A weal-
thy person should easily decide to buy a $100 helmet, whereas a person who is
struggling to make ends meet is more likely to accept the risk. As you age, the
likelihood of death from natural causes unstoppably increases until it reaches
about 100,000 micromorts annually, or almost 300 per day, by the age of 8o. At
that point, the value derived from buying a risk reduction of two micromorts is
rather small.

Luckily, Ron Howard and Ali Abbas have captured the mathematics of deci-
sion making in their book Foundations of Decision Analysis.* The book isn’t cheap,
though, listing at around $200. Should you buy a book for $200 that could make
you a better decision maker? Think about it...

Model Thinking

Decision models can go a long way toward making us better decision makers.
Thanks to George Box, it’s well known that “all models are wrong, but some are
useful.”s So, don’t dismiss a model just because it makes simplifying assump-
tions. It’s likely to help you make a much better decision than your gut. The best
overview of models and their application I have come across is Scott Page’s Cour-
sera course on . He also recently published the content in his
book The Model Thinker.

Decision trees are very simple models that help us make more rational deci-
sions (see ). Suppose that you want to buy a car, but there’s a 40%
chance that the dealer will offer a $1,000 cash-back promotion starting next
month. You need a car now, so if you defer the purchase, you'll need to rent a car
for $500 for the coming month, even if the rebate doesn’t come through. What
should you do? If you buy now, you'll pay the list price, which we calibrate to $o
for simplicity’s sake. If you rent first, you are down by $500 with a 40% chance

4 Ronald A. Howard and Ali E. Abbas, Foundations of Decision Analysis (Prentice Hall, 2015).
5 George Box, “Science and Statistics,” Journal of the American Statistical Association (1976).

6 Scott E. Page, The Model Thinker: What You Need to Know to Make Data Work for You (New York: Basic
Books, 2018).
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to gain $1,000, so the expected value is 0.4 x $1,000 — $500 = -$100, lower than
the list price. You should buy the car now.
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Figure 6-1. A decision tree helps you decide whether to buy a car now

Let’s make the scenario a bit more interesting: assume that an insider offers
to tell you whether the cash-back promotion happens next month or not. He asks
$150 for this information. Should you buy it? Having this information, your new
decision tree (see ) would allow you to buy now if you're told that
there’s no cash back (in 60% of cases) and to buy later if there is (in 40% of
cases). Having information up front increases the expected value to 0.6 x o0 + 0.4
x (1,000 — 500) = $200. As your current best scenario (i.e., buying now) yielded a
value of $o, it’s worth paying $150 for the extra information.
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Figure 6-2. Should you pay someone to tell you whether there will be a rebate?

How do you know that the chance of the cashback is exactly 40%? You don’t.
But using the model helps you reason in face of uncertainty. You can rerun the
model for a 50% likelihood and see whether your decision changes.
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IT Decisions

Deadly pills, premium beers, and car dealer rebates—how do we bring our learn-
ings back to IT decision making? Many IT decisions—especially those related to
cybersecurity risks or system outages—share similar characteristics of small
probability but severe downsides. Therefore, separating likelihood from impact
and baselining probabilities can help remove emotion, resulting in more rational
decisions. Maybe you even find it useful to define a concept of microfail for your
systems: a one-in-a-million chance of a catastrophic system failure.

A classic case for decision making is system uptime. Suppose that a single
server can achieve 99.5% availability, meaning that 99.5% of the time it will be
available to your application’s users. This means that over the course of an aver-
age month, which has 730 hours, the system can be “down” for 730 / 200 =3.65
hours. That’s not horrible, but also not great. 99.9% is generally considered a
good uptime—the allowed downtime would be less than roughly 45 minutes per
month. However, to achieve this, you generally need redundant hardware, mean-
ing that you need a second set of servers ready to go in case your primary server
fails. This will double your hardware cost, often require additional failover machi-
nery, and in some cases also double your software license cost. Are three hours
downtime less per month worth double the cost? Sounds like a perfect case for
decision analysis!

Avoiding Decisions

With all this science behind decision making, what’s the best decision? It’s the
one that you don’t need to take! That’s what Martin Fowler indicated when he
observed that “one of an architect’s most important tasks is to eliminate irreversi-
bility in software designs.”” Those are the decisions that don’t need to be made or
can be made quickly because they can be easily changed later thanks to you having
built-in options ( ). In a well-designed software system, decisions aren’t
as final as when taking deadly pills from a jar.

7 Martin Fowler, “Who Needs an Architect?,” IEEE Software, July/August 2003,
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Question Everything

Wer Nicht Fragt, Bleibt Dumm!

The architect riddler

It's a common misconception that chief architects know everything better
than “normal” architects—why else would they be the “chief”? Such thinking is
actually pretty far from the truth. Hence, I often introduce myself as a person
who knows the right questions to ask. Wrangling one more reference from the
movie The Matrix, visiting the chief architect is a bit like visiting the Oracle: you
won’t get a straight answer, but you will hear what you need to hear.

53
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Five Whys

Asking questions isn’t a new technique and has been widely publicized in the
“five whys” approach devised by Sakichi Toyoda as part of the

. It’s a technique to get to the root cause of an issue by repeatedly asking
why something happened. If your car doesn’t start, you should keep asking
“why” to find out the starter doesn’t turn because the battery is dead because you
left the lights on because the beeper that warns you of parking with your lights
on didn’t sound because of an electronics problem. So, before you jump-start the
car, you should fix the electronics to keep the problem from happening again. In
Japanese the method is called naze-naze-bunseki (% €7 ¥ 4 #7), which roughly
translates into “why, why analysis.” I therefore consider the “five whys” more of a
guideline to not give up too early—you surely didn’t cheat if you identified the
actual root cause with just four whys.

The technique can be quite useful but requires discipline because people can
be tempted to inject their own preferred solutions or assumptions into their
answers. I have seen people conducting root-cause analysis on production out-
ages repeatedly answer the second or third question with “because we don’t have
sufficient monitoring” and the next one with “because we don’t have enough
budget.” The equivalent answer from the car example would be “because the car
is old.” That’s not root-cause analysis but opportunism or excuse-ism, a word that
made it into the , but not yet into Merriam-Webster.

Repeatedly asking questions can annoy people a bit, so it’s good to have the
reference to the Toyota Production System handy to highlight that this is a widely
adopted and useful technique and not you just being difficult. It’s also helpful to
remind your counterparts that you are not challenging their work or competence,
but that your job requires you to understand systems and problems in detail so
that you can spot potential gaps or misalignments.

Whys Reveal Decisions and Assumptions

When conducting architecture reviews, “why” is a useful question because it
helps draw attention to the decisions ( ) that were made as well as the
assumptions and principles that led to those decisions. Too often, results are pre-
sented as “god-given” facts that “fell from the sky” or wherever you believe the
all-deciding divine creator (the real chief architect!) resides. Uncovering the
assumptions that led to a decision can provide much insight and increase the
value of an architecture review. An architecture review is not only looking to
validate the results but also the thinking and decisions behind it all. To
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emphasize this fact one should request an architecture decision record’ from any
team submitting an architecture for review.

Unstated assumptions can be the root of much evil if the environment has
changed since the assumptions were made. For example, traditional IT shops
often write elaborate graphical configuration tools that could be replaced with a
few lines of code and a standard software development tool chain. Their deci-
sions are based on the assumption that writing code is slow and error prone,
which no longer holds universally true as we learn once we overcome our fear of
code ( ). If you want to change the behavior of the organization, you
often need to identify and overcome outdated assumptions first ( ).

Coming back to The Matrix, the explanation given by the Oracle—“You
didn’t come here to make the choice, you've already made it. You're here to try to
understand why you made it"—could make a somewhat dramatic but very appro-
priate opening to an architecture review.

A Workshop for Every Question

A clear and present danger of asking questions in large organizations lies in the
fact that people often don’t know, can’t express, or are unwilling to give the
answer. Their counterproposal is usually to hold a meeting, most likely a very
long one, which is labeled as “workshop,” with the purported goal of sharing and
documenting the answer. In the actual workshop, though, it frequently turns out
that the answer is unknown, leaving you with the job of answering your own
questions. The team might also bring external support to defend against you ask-
ing too many undesired questions.

. Asking questions in traditional organizations might not get you insights but

defensiveness to cover up the lack of decision discipline.

Soon, your calendar will be full of workshop invitations, allowing teams to
blame you for being the bottleneck that slows their progress because you aren’t
available for their important meetings. And they aren’t even lying! Such organi-
zational behavior is an example of systems resisting change ( ).

1 Michael Nygard, “Documenting Architecture Decisions,” Relevance, Nov. 15, 2011,


https://oreil.ly/1sniB

56 | THE SOFTWARE ARCHITECT ELEVATOR

If your goal is to not just review architecture proposals but also to change the
behavior of the organization, you need to take up this challenge and change the
system. For example, you can redefine the expectations for architecture docu-
mentation and obtain management buy-in for doing so; for example, to increase
transparency. If satisfactory documentation isn’t produced before the meeting,
the workshop must be canceled. If teams are unable to produce such
documentation, you can offer them architects who perform this task on a project
basis. The actual workshop becomes more effective when you moderate and work
off a list of concrete questions. Cutting the scheduled time in half brings addi-
tional focus.

On the upside, running architecture documentation workshops and sketching
bank robbers ( ) can give you an invaluable set of system documentation
that you can later use as a reference. This effort requires good writing skills (

) and adequate staffing, which you can obtain only by taking the architect
elevator ( ) to the upper floors and clearly articulating the value of docu-
menting system architectures. For example, such documents could allow faster
staff ramp-up, reveal architectural inconsistencies, and allow rational, fact-based
decision making, which in turn supports evolution toward a harmonized IT land-
scape. In top-down organizations, sometimes you need to lob things to the top so
they can trickle back down.

No Free Pass

Occasionally, teams that are sent into architecture review would like to just
obtain a “rubber stamp” for what they have done, and they aren’t excited about
you asking any questions at all. These are often the same candidates who answer
the “why” questions with “because we have no time” after they purposefully wai-
ted until the very last minute. For such cases, I have a stated principle of, “You
can avoid my review, but you cannot get a free pass.” If management decides that
no architecture review is needed because it doesn’t see architecture as a first-class
citizen, I'd rather avoid the review altogether than hold a show trial.

I see this as in line with my professional reputation: be tough but fair
and make tasty hamburgers out of holy cows. My boss once summarized this
in a nice compliment: she stated that she likes to have the architecture team
involved because, “we have nothing to sell, no one can fool us, and we take the
time to explain things well.” This would make a nice mandate for any architec-
ture team.
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If you're wondering about the meaning of the German subtitle of this
chapter, it’s from the title song of the German version of Sesame Street, which
rhymes nicely and goes "Wieso, weshalb, warum, wer nicht fragt, bleibt dumml!”
which literally translates into “why? who doesn’t ask, remains stupid!” Don’t
remain stupid!
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Architecture

Defining architecture isn’t an easy task—there appear to be almost as many defi-
nitions of IT architecture as there are practicing architects.

Beyond Software Architecture

Most software architecture definitions cite a system’s elements and components
plus their interrelationships. In my view, this covers only one aspect of architec-
ture. First, IT architecture is much more than software architecture: unless you
outsourced all your IT infrastructure into the public cloud, you need to architect
networks, datacenters, computing infrastructure, storage, and much more. And
even if you did, you still need a deployment architecture, a data architecture, and
a security architecture. Second, defining which “components” you are focusing
on constitutes a significant aspect of architecture.

A manager once stated that he can’t understand the many network issues

. despite all the network stuff “being there.” His view was a physical one: Ether-
m net cables plugged into servers and switches. The complexity of network archi-
tecture, however, lies in virtual network segregation, routing, address
translation, and much more. Different stakeholders see different parts of the

architecture.

Three Kinds of Architecture

When speaking about architecture, people routinely refer to three quite different
concepts, all of which relate to IT but are very different in nature:

1. A system’s architecture, defined by its structure, as in "microservices
architecture"

2. The act of defining a system’s structure, as in “the architecture committee"



3. A team that is involved in defining architecture, as in “we’re setting up
enterprise architecture"

So, while every system has an architecture, not every organization has an
architecture (unit) and even if it does, they may not get much architecture done.

To make things a little less confusing, when I mention “architecture,” I gen-
erally refer to a system’s properties. For organizational aspects, I speak about
“architects”—it’s based on humans after all.

There Always Is an Architecture

When speaking about a system’s architecture, it's worth pointing out that all sys-
tems have one. You can’t build anything out of several pieces that doesn’t have
any structure. Even clumping everything together into a giant monolith is an
architecture decision. Once we come to this realization, statements like “we don’t
have time for architecture” aren’t particularly meaningful. It’s simply a matter of
whether you consciously choose your architecture or whether you let it happen to
you. History has shown that the latter approach invariably leads to the infamous
Big Ball of Mud' architecture, also referred to as shantytown. Although that archi-
tecture does allow for rapid implementation without central planning or special-
ized skills, it also lacks critical infrastructure and doesn’t make for a great living
environment. Fatalism isn’t a great enterprise architecture strategy, so I suggest
you pick your architecture.

The Value of Architecture

Because there always is an architecture, an organization should be clear on what
it expects from setting up an architecture function. Setting up an architecture
team and then not letting it do its job—for example, by routinely subjecting
architecture decisions to management decisions—is actually worse than inten-
tionally letting things drift into a Big Ball of Mud: you pretend to define your
architecture, but in reality you don’t. Worse yet, good architects don’t want to be
in a place where architecture is seen as a form of corporate entertainment. If you
don’t take architecture seriously, you won’t be able to attract and retain serious
architects.

1 Brian Foote and Joseph Yoder, “Big Ball of Mud,” Laputan.org, Nov. 21, 2012,
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IT management often believes that “architecture” is a long-term investment
that will only pay off far into the future. Although this is true for some aspects—
for example, managed system evolution over time—architecture can also pay off
in the short-term, such as when you can accommodate a customer requirement
late in the development cycle, when you gain leverage in vendor negotiations
because you avoided lock-in, or when you can easily migrate your systems to a
new datacenter location. Good architecture can also make a team more produc-
tive by allowing concurrent development and testing of components. Generally,
good architecture buys you flexibility. In a rapidly changing world, this seems
like a smart investment.

Principles Drive Decisions

Architecture is a matter of trade-offs: there rarely is one single “best” architec-
ture. For example, the option to be able to move your application to the cloud
likely increased cost and complexity. Architects therefore must take the context
into consideration when making architectural decisions, because that context will
help them weigh the trade-offs against one another.

Architects should also strive for conceptual integrity, that is, uniformity
across system designs. This is best accomplished by selecting a well-defined set
of architecture principles that are consistently applied to architectural decisions.
Deriving these principles from a declared architecture strategy assures that the
decisions support the strategy.

Vertical Cohesion

A good architecture is not only consistent across systems but also considers all
layers of a software and hardware stack. Investigating new types of scale-out com-
pute hardware or software-defined networks is useful, but if all your applications
are inflexible monoliths with hardcoded IP addresses, you gain little. Architects
therefore not only need to ride the elevator ( ) across the organization but
also up and down the technology stack.

Vertical cohesion doesn’t stop at technology, but also needs to consider the
business architecture. For example, many IT decisions can’t be made by IT alone
but require input from the business and an understanding of the business struc-
ture and context.



Architecting the Real World

The real world is full of architectures, not just building architectures but also cit-
ies, corporate organizations, or political systems. The real world must deal with
many of the same issues faced by large enterprises: lack of central governance,
difficult to reverse decisions, enormous complexity, constant evolution, slow
feedback cycles. That’s why architects should walk through the world with open
eyes, always looking to learn from the architectures they encounter.

ARCHITECTURE IN THE ENTERPRISE

When defining architecture in large organizations, architects need to know a lot
more than how to draw UML diagrams. They need to be able to do the following,
as well:

Distinguish whether something is architecture in the first place.

Be able to sell options to the business.

Tackle complexity by thinking in systems.

Know that configuration isn’t better than coding.

Hunt zombies so that they don’t have their brain eaten.

Automate everything and make the rest self-service.

Think like software developers as everything becomes software defined.
Build platforms and set standards that don’t stifle creativity.

Navigate their IT landscape with an undistorted world map.

Gain architecture insights from waiting in line at the coffee shop.



Is This Architecture?

Look for Decisions!

Would you pay an architect for this?

Part of my job as chief architect is to review and approve system architec-
tures. When I ask teams to show me “their architecture,” I frequently don’t con-
sider what I receive to be an architecture document. Their counter-question of
“what do you expect?” isn’t so easy for me to answer: despite many formal defini-
tions, it isn’t immediately clear what architecture is or whether a document really
depicts an architecture. Too often we have to fall back to the “I know it when I
see it” test famously applied by a US Supreme Court judge to obscene material.’
We’d hope that identifying architecture is a more noble task than identifying
obscene material, so let’s try a little harder. I am not a big believer in all-
encompassing definitions but prefer to use lists of defining characteristics or

1 Wikipedia, "Jacobellis v. Ohio,” Sept. 7, 2019, https:/oreil.ly/Ewvpl.

63


https://oreil.ly/EwvpU

64 | THE SOFTWARE ARCHITECT ELEVATOR

tests that can be applied. One of my favorite tests for architecture documentation
is whether it contains any nontrivial decisions and the rationale behind them.

Defining Software Architecture

So many attempts at defining software architecture have been made that the Soft-
ware Engineering Institute (SEI) maintains a of these definitions.
Among the most widely used is this definition from Garlan and Perry, from

1995:

The structure of the components of a system, their interrelationships, and principles

and guidelines governing their design and evolution over time.

In 2000 the ANSI/IEEE Std 1471 chose the following definition (adopted as
ISO/IEC 42010 in 2007):

The fundamental organization of a system, embodied in its components, their rela-
tionships to each other and the environment, and the principles governing its design

and evolution.
The Open Group adopted a variation thereof for TOGAF:

The structure of the components, their interrelationships, and principles and guide-
lines governing their design and evolution over time.

One of my personal favorites is from Desmond D’Souza and Alan Cameron
Wills’s book on the Catalysis method:

The set of design decisions about any system that keeps its implementors and main-

tainers from exercising needless creativity.

The key point here isn’t that architecture should dampen all creativity, but
needless creativity, of which I witness ample amounts. It also highlights the
importance of making decisions ( ).

2 Desmond F. D'Souza and Alan Cameron Wills, Objects, Components, and Frameworks with UML: The
Catalysis Approach (Boston: Addison-Wesley Professional, 1998).
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Architectural Decisions

These well-thought-out definitions aren’t easy to work with, however, when
someone walks up with a PowerPoint slide showing boxes and lines ( ),
claiming, “This is my system architecture.” The first test I tend to apply is
whether the documentation contains meaningful decisions. After all, if no deci-
sions needed to be made, why employ an architect and prepare architectural
documentation?

Martin Fowler’s knack for explaining the essence of things using extremely
simple examples motivated me to illustrate the “architectural decision test” with
the simplest example I could think of, drawing from the (admittedly limping)
analogy to building architecture.

Consider the drawing of a house on the lefthand side in . It has
many of the elements required by the popular definitions of systems architecture:
we see the main components of the system (door, windows, roof) and their interrela-
tionships (door and windows in the wall, roof on the top). We might be a tad thin,
though, on principles governing its design, but we do notice that we have a single
door that reaches the ground and multiple windows, which follows common
building principles.

STEEP ANGLES
REPUCES SNOW LOADP

OVERHANG PROTECTS
WINDPOWS

Figure 8-1. Is this architecture?

Yet, to build such a house I wouldn’t want to pay an architect. This house is
“cookie-cutter,” meaning I don’t see any nonobvious decisions that an architect
would have made. Consequently, I wouldn’t consider this architecture.
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Let’s compare this to the sketch on the right side of the figure. The sketch is
equally simple, and the house is almost the same, except for the roof. This house
has a steep roof and for a good reason: the house is designed for a cold climate
where winters bring extensive snowfall. Snow is quite heavy and can easily over-
load the roof of the house. A steep roof allows the snow to slide off and be easily
removed thanks to gravity, a pretty cheap and widely available resource. Addition-
ally, an overhang prevents the sliding snow from piling up right in front of the
windows.

To me, this is architecture: nontrivial decisions have been made and docu-
mented. The decisions are driven by the system context; in this case, the climate:
it’s unlikely that the customer explicitly stated a requirement that the roof not be
crushed by snowfall. Additionally, the documentation highlights relevant deci-
sions and omits unnecessary noise.

If you believe these architectural decisions were pretty obvious, let’s look at a
very different house in
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Figure 8-2. Great architecture on a napkin
This house in is quite different: the walls are made out of glass.

While providing a stellar view, glass walls have the problem that the sun heats up
the building, making it feel more like a greenhouse than a residence. The
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solution? Extending the roof well beyond the glass walls keeps the interior in the
shade, especially in summer when the sun is high in the sky. In the winter, when
the sun is low on the horizon, the sun reaches through the windows and helps
warm the building interior. Again, the architecture is defined by a fairly simple
but fundamental decision, documented in an easy-to-understand format that
highlights the essence of the decision and the rationale behind it.

Fundamental Decisions Needn't Be Complicated

If you think the idea of building an overhanging roof isn’t all that original or sig-
nificant, try buying one of the first homes to feature such a design; for example,
the Case Study House No 22 in Los Angeles by architect Pierre Koenig. It’s easily
in the league of most recognized residential building in Los Angeles or beyond
(aided by Julius Shulman’s iconic photograph) and surely isn’t for sale. You can
tour it, though, if you sign up far in advance. Significant architectural decisions
may look obvious in hindsight, but that doesn’t diminish their value. No one is
perfect, though: UCLA PhD students have measured that the overhang works
better on the south-facing facade than west or east.

Fit for Purpose

The simple house example also highlights another important property of archi-
tecture: rarely is an architecture simply “good” or “bad.” Rather, architecture is fit
or unfit for purpose. A house with glass walls and a flat roof might be regarded
as great architecture, but probably not in the Swiss Alps where it will collapse
after a few winters or suffer from a leaking roof. It also doesn’t do much good
near the equator where the sun’s path on the sky remains fairly constant
throughout the year. In those regions, you are better off with thick walls, small
windows, and lots of air conditioning.
Assessing the context and identifying

implicit constraints or assumptions in ATchitecture isn’t good or bad, it’s

proposed designs is an architect’s key Jit o7 unfit for a purpose.
responsibility. Architects are commonly
described as the people dealing with nonfunctional requirements. I generally

3 P.LaRoche, “The Case Study House Program in Los Angeles: A Case for Sustainability,” in Proc. of Con-
ference on Passive and Low Energy Architecture (2002).
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refer to hidden assumptions as nonrequirements—requirements that were never
explicitly stated ( ).

Even the dreaded can be “fit for purpose”; for example, when
you need to make a deadline at all costs and can’t care much about what happens
afterward. This may not be the context you wish for, but just like houses in some
regions have to be earthquake proof, some architectures have to be management
proof.

Passing the Test

Having stretched the overused building architecture analogy one more time, how
do we translate it back to software systems architecture? Systems architecture
doesn’t need to be something terribly complicated. It must include, however, sig-
nificant decisions that are well documented and are based on a clear rationale.
The word “significant” can be open to some interpretation and depend on the
level of sophistication of the organization, but “we separate frontend from back-
end code” or “we use monitoring” surely have the ring of “my door reaches the
ground so people can walk in” or “I put windows in the walls so light can enter.”
Instead, when discussing architectures, let’s talk about what isn’t obvious.
For example, “do you use a service layer and why?” (some people may find even
this obvious) or “why are you spreading your application across multiple cloud
providers?” A good test is whether the chosen option also has downsides—deci-
sions without downsides are unlikely to be meaningful.
It's quite amazing how many “archi-

Al meaningful  decisions  have  toctyre documents” don’t pass this rela-

downsides. tively simple test. I hope our set of house

sketches provides a simple and non-
threatening way to provide feedback and to motivate architects to better docu-
ment their designs and decisions.


http://www.laputan.org/mud

Architecture Is Selling Options

In Uncertain Times It’s Good to Have a Few Options

Options on sale

Quite frequently I am being asked about the value of architecture, some-
times out of actual curiosity, and at other times as a (welcome) challenge. Sadly, I
also consistently find out just how difficult it can be to answer this seemingly
harmless question in a succinct and convincing manner for a nontechnical audi-
ence. I thus consider having a good answer to this question a valuable skill for
any senior architect.

. A colleague once suggested that an architect’s key performance indicator (KPI)
should be the number of decisions made. While decision making is a defining
m element of doing architecture, I had a feeling that making as many decisions as

possible isn’t what drives my profession.
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Measuring an architect’s contribution by the number of decisions they're
making reminded me of trying to measure developers’ productivity in lines of
code written. That metric is widely known as a bad idea because poor developers
tend to write verbose code with lots of duplication, whereas good developers find
short and elegant solutions to complex problems. After a little bit of pondering, I
remembered one of Martin Fowler’s most popular articles that also involves deci-
sion making, but from a very different point of view.

Reversing Irreversible Decision Making

Many conventional definitions of software architecture include the notion of
making difficult- (or expensive-) to-reverse decisions. Ideally, these decisions
would be made early in the project to give the project a direction and avoid “anal-
ysis paralysis,” the dangerous state in a project when requirements gathering
drags on without any code being written. Making critical decisions early comes
with a major challenge, though: the beginning of the project is also the time of
highest ignorance because little is known about the project as well as the technol-
ogies to be used. Therefore, architects are generally expected to draw on their
ability to abstract from their past experience to get those decisions “right.” Con-
sistent project cost and timeline overruns have hinted, though, that deciding the
system structure early in a project is difficult at best, even for an all-knowing
architect ( ).

Martin Fowler concluded some time ago that the opposite is actually true:
“one of an architect’s most important tasks is to eliminate irreversibility in soft-
ware designs.”” So, instead of entrusting all crucial decisions to one person, a
project can be better off by minimizing the number of early and irreversible deci-
sions. For example, choosing a flexible or modular design can localize the scope
of a later change and thus minimize the extent of up-front decision making. Now
one could posit that deciding on a modular design is a second-degree up-front
decision—we’ll come back to that point later.

The desire to make decisions up front is frequently driven by the project’s
surrounding structures and processes as opposed to technical needs. For exam-
ple, time-consuming budget approval and procurement processes may require
teams to make product selections well before development can start. Likewise,
enterprise software and hardware vendors have a tendency to push for early

1 Fowler, “Who Needs an Architect?”
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tooling decisions in order to secure a deal. They might promise unsuspecting IT
management spectacular results, including reducing or removing the need for
expensive programmers, if only their tool is chosen right from the start.

So if the organization is better off with an architect not making decisions,
how do we eloquently articulate this to upper management?

Deferring Decisions with Options

Communicating to upper management becomes easier if you avail yourself of
the business’s concepts and vocabulary. Along the way you may even discover
business concepts that lend themselves to a new way of looking at IT. Financial
services present us with just that: options.

Decision making is a common activity in financial services, especially in
stock trading. Buying shares in a company requires you to put up cash now in
hopes of a future return—somewhat similar to buying a new car ( ),
though the future price is unknown. Now, if you could travel into the future and
see the stock price one year from now, making a decision would be very easy as
long as you can still buy the stock at today’s price. Time travel isn’t available quite
yet, but the example makes clear that being able to defer a decision while fixing
the parameters has value. That’s intuitive because you’ll know more by the time
the decision has to be made, allowing you to make a better decision.

I tend to buy my ski passes on the day as I'll have checked for good weather and
" snow conditions the night before. I choose to forgo a prepurchase discount for

the value of being able to defer my decision.

The closest approximation to time travel in financial services is the concept
of a financial option. An option is defined as “the right, but not the obligation, to
execute a financial transaction at fixed parameters in the future.” It’s a lot sim-
pler to understand with an example:

You may acquire the option to buy a stock for $100 (the “strike price”) in a year’s
time (assuming a European option). After a year passes, it’s trivial to decide whether
to exercise this option: if the stock price trades higher than $100, you can instantly
make money by exercising your option to buy the stock for $100 and selling it at a
profit. If the actual stock price is less than $100, you let the option expire, meaning
you don’t use your right to buy at $100. Coincidentally, this doesn’t mean buying

the option was a bad decision (see ).
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An option allows you to defer a decision: instead of deciding to buy or sell a
stock today, you can buy the option today and thus acquire the right to make that
decision in the future.

Good IT architecture can also offer options. For example, by coding in Java
or another language that’s widely supported you are offering an option to run
that software on different operating systems, deferring that decision until a later
date. Luckily, your option won't expire as long as Java keeps being supported on
many platforms.

Options Have Value

The financial industry knows quite well that deferring decisions has value, and
therefore an option has a price, C. There’s a whole market for buying and selling
options and other derivatives. Two very smart gentlemen, Fischer Black and
Myron Scholes, scored a Nobel prize for computing the value of an option, a for-
mula known as the Black-Scholes formula:

C(S, 1) = N(d,)S - N(d,)ke T~

In (%) +

1 6JT-t

2
r+ %)(T— t)}

dzzdl—m/T—t

There’s a lot going on here, but we can see how a few key parameters influ-
ence the price. For example, a higher strike price (K) reduces the value of the
option as we’d expect. We can also see that if the option is valid right now (T =t),
the option price becomes the current price (S) minus the strike price (K).

So, it’s nice to have mathematical proof that options have value: if architects
sell options, that means they bring value!

2 You can also use options for selling shares, the so-called put options. These are commonly used to hedge
against major drops in a stock price, essentially acting like an insurance policy for your investment.

3 Wikipedia, “Black-Scholes Model,”


https://oreil.ly/2ZcmI
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An Architecture Option: Elasticity

Luckily, IT architects need neither complex formulas nor a Nobel prize. All you
need to do is design your system such that it defers decisions. You accomplish
that by providing options that can be exercised in the future.

A classic example is server sizing: before deploying an application, tradi-
tional IT teams would conduct a lengthy sizing study to calculate the amount of
hardware required to run the application. Sadly, infrastructure sizing leads only
to one of two possible outcomes: either too large or too small, which either
results in wasted money or a poorly performing application. What a great oppor-
tunity to defer some decisions!

For this example, the option the architect creates is horizontal scaling, allow-
ing compute resources to be added or subtracted at a later time. Clearly, this
option has a value: infrastructure can be sized according to the application’s
actual needs and can grow (or shrink) as required. Also, this option isn’t free
given that the system has to be designed to be able to scale out; for example, by
making application components stateless or by using a distributed database.

Essentially, you're paying for the option with increased complexity. Given
that complexity is one of the primary factors slowing down system delivery, it’s
no small price to pay. Also, to take advantage of the application’s scale-out capa-
bility, you likely need to deploy the application on an elastic cloud platform,
which might lock you into a particular vendor. So, in effect you're paying for one
option by giving up another.

AN Architecture options are rarely free. For example, you may pay with increased

N complexity or loss of another option.

(8.

Just like financial options, architecture options also allow you to hedge your
bets in case you want to limit your downside if a desired outcome doesn’t materi-
alize. For example, providing an abstraction from a vendor-specific interface can
hedge against the vendor increasing license fees or going out of business.

Strike Prices

Now all the architect can do is offer the option for sale, describing the nature and
price of the option. Someone has to decide whether to buy it. As mentioned a
moment ago, making an application horizontally scalable or adding a layer of
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indirection isn’t free, so while it might be good architectural practice, decision
discipline teaches us to examine whether this option is actually needed.

The financial world sells options with different strike prices, which is the price
you pay per share when you exercise the option in the future. It’s easy to see (and
reflected in the Black-Scholes formula) that options with a lower strike price com-
mand a higher up-front price: the lower the price to execute the option in the
future, the higher your potential gain. It's useful to note that the option still has
value even if the strike price is higher than today’s price—after all, the price
might increase in the future.

The effect translates easily into the earlier IT example: by migrating to a
cloud provider we can lower the strike price for horizontal scaling to near zero,
thanks to full automation. However, this reduction in strike price isn’t free: you'll
most likely pay with being locked into this specific provider’s APIs, access con-
trol, account setup, and machine types. So, the strike price for switching provid-
ers will be high.

To reduce the strike price for switching cloud providers, you can build an
abstraction layer that allows you to move your applications to any cloud provider
by clicking a button. Container platforms make this feasible, but you also need to
abstract all your storage, billing, and access control needs. You may also be
bound by commercial agreements. So, aiming for a near-zero-cost cloud migra-
tion carries a huge up-front development cost: this is an expensive option to buy.
Considering the low chance of needing to switch providers, this option might not
be worth buying.

AN\ Minimizing the strike price—that is, switching cost from one vendor to another

NP4 s often seen as the architectural ideal, but it’s rarely the most economical

Ji @ 5 choice.

Alternatively, consciously managing your application’s dependencies and
deploying in containers might be a better balance. It carries a higher strike price
—migrating will still incur some effort—but has a much lower up-front invest-
ment. Good architects offer a range of options at different strike prices and cost
instead of aiming for a minimum strike price at all cost.

4 Gregor Hohpe, “Don’t Get Locked Up into Avoiding Lock-in,” MartinFowler.com (2019),
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Uncertainty Increases an Option’s Value

Consequently, just as with financial markets, pricing and buying architecture
options takes some consideration. There’s a second factor, though, that has a
major impact on the value of an option: uncertainty. The more uncertain about
the future I am, the more value I derive from deferring a decision. For example,
the option to scale horizontally isn’t that valuable if my application is built for a
small and constant number of users. However, if I am building an internet-
facing application that could have 100 or 100,000 users, the option becomes
much more valuable.

The same is true in the financial world: the Black-Scholes formula contains a
critical parameter, o (“sigma”), which indicates the volatility. You'll see this
sigma squared in the numerator of the equation, indicating a strong correlation
between volatility and option price.

. The business not wanting to be involved in technical decisions leads to subopti-
mal decision making because IT alone can’t judge the value of an option.
m Instead, it’s the architect job to translate technical options into meaningful

choices for the business.

Therefore, architects who put up options for sale need to understand the
context and its volatility. Most likely, such input needs to come from the business
side and can’t be made by IT alone. This implies that the business side stating
that it doesn’t want to be involved in technical decisions is a bad idea because it
will lead to suboptimal decision making.

Time Is Fleeting

Another parameter influences an option’s value: time. The time at which the
option can be exercised—that is, the option’s maturity date—is represented by
the parameter T in the Black-Scholes formula, whereas the current time is identi-
fied as t. The further out the maturity is in the future, the higher its value. This
makes intuitive sense because your uncertainty increases the further you are
looking into the future, making the option more valuable.

. Architects and project managers typically work under different time horizons

and thus value the same option differently.
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This effect can help explain why architects and project managers often
debate the merit of architecture options: project managers typically have a shorter
time horizon than enterprise architects, who need to assure architectural integ-
rity over many years and sometime decades. Due to the different time horizons,
each of them has a different perceived (and, in fact, calculated) value of the same
option. Interestingly, during such arguments, both parties are making rational
but different decisions because their input parameters differ. A model, such as
the options model, can help reduce such arguments to differences in input
parameters and thus lead to better decision making.

Real Options

The idea of applying options theory outside of financial instruments isn’t just
limited to IT and is referred to as real options.’ Real options guide corporate
investment decisions, such as acquisitions or buying real estate, and are com-
monly broken down into categories,” which map very well to software architec-
ture and projects:

Option to defer
The ability to make an investment, such as adding a feature, at a later time.

Option to abandon
The ability to use or resell parts of a project in case the project as planned
has to be abandoned. In IT architecture, this option can equate to building
self-contained modules or services that can be salvaged for use in other
projects.

Option to expand
The ability to increase capacity; for example, to scale out an application by
adding hardware.

Option to contract
The ability to elegantly reduce capacity; for example, by using elastic
infrastructure.

5 Stewart C. Myers, Determinants of Corporate Borrowing (Cambridge, MA: MIT Sloan School of Manage-
ment, 1976).

6 Lenos Trigeorgis, Real Options: Managerial Flexibility and Strategy in Resource Allocation (Cambridge,
MA: MIT Press, 1996).
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Just like with buying hot chocolate ( ), we can learn from looking at
the real world outside IT.

Arbitrage

In the financial world, markets are generally assumed to be efficient, meaning
instruments are priced fairly according to their risk and expected return. Every
once in a while, though, someone figures out a way to make immediate returns
through arbitrage, an opportunity to profit at no risk. Architects should similarly
look out for such opportunities where they can provide options at very low cost.
For example, using an open source object-relational mapping (ORM) framework
is both best practice and an inexpensive option to make switching database ven-
dors easier.

Agile and Architecture

Some Agile developers question architecture’s value because it was closely associ-
ated with a big, up-front-design approach that would look to make all decisions at
the outset. Understanding architecture as providing options, you can easily see
that the opposite is true. Both Agile methods and architecture are ways to deal
with uncertainty, meaning that working in an Agile fashion allows you to benefit
more from architecture.

The value of both Agile methods and architecture increases with uncertainty, so

09
Nl they are friend, not foe.
a®.a

Evolutionary Architecture

What should you do if meaningful options aren’t known, or at least not known
far enough in advance? In that case, you need an architecture that can evolve
along with your increased understanding of technology and customer needs—an
approach that’s described as evolutionary architecture.” Just like in natural history,
what sets evolution apart from a series of changes is a fitness function that guides
change by examining how well a solution serves an intended purpose. Choosing
the right fitness function can now become the evolutionary architect’s

7 Neal Ford, Matthew McCullough, and Nathaniel Schutta, Presentation Patterns: Techniques for Crafting
Better Presentations (Boston: Addison-Wesley Professional, 2012).
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contribution, rather than choosing a specific architecture up front. If you feel
that’s an application of the well-known motto “all problems can be solved with
one more level of indirection,” you might be onto something.

Amplifying Metaphors

When I first shared the “selling options” metaphor with a senior financial serv-
ices executive, the former head of asset management, he instantly embraced the
metaphor and quickly concluded that higher volatility increases the value of an
option. Translating this back into IT, he stated that in times of high uncertainty,
as we are facing them today both in business and technology, the value of archi-
tecture options also increases. Businesses should therefore invest more into
architecture.

Isn’t it fantastic when a person from a different field adopts a metaphor and
takes it to the next level?
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Analyzing system behavior

Much of what architects do is reason about the behavior of complex systems:
systems that have many pieces and complex interrelationships. There’s an entire
field dedicated to such reasoning, called systems thinking or complex systems theory.
While popular software architecture definitions focus on a system’s components
and interrelationships, systems thinking emphasizes behavior ( ). As
architects, we should view structure simply as a means to achieve a desired
behavior. Thinking in systems helps us do so.

Heater as a System

A residential heater provides a canonical example of a system, which we also look
at when we realize that control is an illusion ( ). As demonstrated in

, a heating system’s typical architecture diagram would depict the
components and their relationships: a furnace generates hot water or air, a
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radiator or air duct delivers the heat to the room, and a thermostat controls the
furnace. The structural/control system theory point of view, shown at the top of
the figure, considers the thermostat the central element: it switches the furnace
on and off as needed to regulate the room temperature.

Furnace  Pump R adiotor

>

B |

Thermostat L= >

Hcahn
9+cm A |
Thermostat ‘J\, Room Temp ———l————~ Outside

Figure 10-1. A structural view (top) and a systems view (bottom) of a heater

In contrast, the systems thinking point of view, at the bottom of Figure 101,
focuses on the room temperature as the central variable and the reasons why it is
influenced: the burning furnace increases the room temperature while heat dissi-
pation to the outside reduces it. Heat dissipation depends on both the room and
the outside temperature: in cold weather more heat dissipates through walls and
windows. That’s why smart heating systems increase the heating power in cold
weather. In a way, systems thinking is a parallel universe that looks at the same
system from a completely different angle, an angle that helps us better under-
stand why we are building something.

Feedback Loops

Systems thinking helps us understand interrelated behavior; for example, feed-
back loops. The room thermostat establishes a negative feedback loop, which is
typical for control systems: if the room temperature is too high, the furnace turns
off, letting the room cool down again. Negative feedback loops usually aim to
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keep a system in a relatively stable state—the room temperature will still oscillate
slightly depending on the hysteresis of the thermostat and the inertia of the heat-
ing system. The self-stabilizing range of most systems is limited, though: a
heater cannot cool a room in the heat of summer or compensate for an open win-
dow during winter.

Positive feedback loops behave in the opposite way: an increase in one sys-
tem variable fuels a further increase. We know the dramatic effects of such
behavior from explosives (heat releases more oxygen to burn hotter), nuclear
reactions (a classical “chain reaction”), or hyperinflation (a spiral of price and
wage increases). Another positive feedback loop consists of more cars on the road
leading to investments in roads as opposed to public transit, which makes it
more compelling to commute by car. Likewise, rich people tend to have more
investment options to achieve higher returns, leading to a “the rich getting
richer” symptom, as for example described in Piketty’s Capital in the Twenty-First
Century.

Positive feedback loops can be dangerous due to their “explosive” nature.
Policies are often designed to counteract such positive feedback loops with nega-
tive ones; for example, by applying higher tax rates to higher incomes or by
increasing gasoline tax while subsidizing public transit. However, it’s difficult to
balance out the exponential character of positive feedback loops. Thinking in sys-
tems helps us reason about such effects.

Organized Complexity

Gerald Weinberg” highlighted the importance of thinking in systems by dividing
the world into three areas: organized simplicity is the realm of well-understood
mechanics, such as levers or electrical systems consisting of discrete resistors
and capacitors. You can calculate exactly how these systems behave. On the other
end of the spectrum, unorganized complexity doesn’t allow us to understand
exactly what's going on, but we can model the system as a whole statistically
because the behavior is unorganized, meaning the parts don’t interrelate much.
Modeling the spread of a virus falls into this category. The tricky domain is the
one of organized complexity, where structure and interaction between

1 Thomas Piketty, Capital in the Twenty-First Century (Boston: Belknap Press, 2014).
2 Gerald M. Weinberg, An Introduction to General Systems Thinking (Dorset House, 2001).
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components matter, but the system is too complex to solve it by using a formula.

This is the area of systems. And the area of systems architecture.

System Effects

If we can’t determine system behavior with mathematical formulas, how can sys-

tems thinking help us? Complex systems, especially systems involving humans,

tend to be subject to recurring system effects or patterns. These effects explain
why fishermen keep overfishing, depleting their own livelihood, and why tourists

flocking to the same destination destroy exactly what attracted them. Understand-

ing these patterns allows us to better predict system behavior and influence it.

Donella Meadows’s book Thinking in Systems’ contains a list of common effects,

including these typical ones:

« Bounded rationality, a term coined by Nobel laureate Herbert A. Simon,

captures the effect that people will generally do what is rational, but only
within the context that they observe. For example, if an apartment building
has a central heating system without consumption-based billing, people
will leave the heater on all day and open the windows to cool down the
apartment as needed. Obviously, this is a giant waste of energy and leads
to pollution, resource depletion, and global warming. However, if your
bounded context is just that of the temperature in your apartment and
your wallet, this behavior is the rational thing to do, whether you like it or
not: keeping the heater running allows you to control the room tempera-
ture more easily as you avoid the inertia of the heating system having to
warm up.

The idea of the tragedy of the commons derives from the concept of the com-
mons, a shared pasture in old Irish and English villages that was open to
grazing by all the villagers’ animals. As this common resource is free, vil-
lagers are incentivized to acquire more cattle to feed on the commons. Of
course, as the commons is a finite resource, this behavior will lead to
resource depletion and poverty; hence, the tragedy. One reason such a
system doesn’t self-regulate is delay: the effect of the wrong behavior will
only become apparent when it is too late.

3 Donella H. Meadows, Thinking in Systems: A Primer (White River Junction, VT: Chelsea Green Publishing,
2008).
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The complexity of these effects is underlined by the fact that Elinor Ostrom,
the only woman to win the Nobel Prize in Economics, famously debunked* the
concept of the tragedy of the commons.

Understanding System Behavior

Systems documentation, especially in IT, tends to depict the static structure but
rarely the behavior of the system. Ironically, however, the system’s behavior is
what’s most interesting: systems generally exist to exhibit a certain, desirable
behavior. For example, the heating system was created to keep the temperature in
your house at a comfortable level. Server infrastructure is made redundant to
increase availability. In both cases the system structure is simply a means to an
end.

The difficulty in deriving system
behavior from its components can be A System’s structure is simply a

illustrated by the heating system in my  ™M€ans to achieve a desired

apartment, which supplies both floor behavior.

heating and wall radiators with hot water
and comprises a handful of major components: the gas burner heats the water
inside a primary circuit driven by a built-in pump. Two additional external
pumps feed the hot water from the primary circuit to the floor heating and wall
radiators, respectively. A misconfiguration caused the secondary pumps to not
draw enough water, and therefore heat, from the primary circuit, which quickly
overheated. This, in turn, caused the gas heater to shut off for a fixed duration,
leading to a lack of heating power: naturally, the house cannot get warm when
the heater is not burning. Because the house wouldn’t warm up, the technician’s
intuition was to increase the burner’s heating power. However, this only exacerba-
ted the problem: the system wasn’t able to move enough heat away from the pri-
mary circuit, so increasing the gas burner’s power only overheated it faster. After
almost a dozen attempts, the heating system still wasn’t operating as designed,
because the technicians might understand the individual system components but
they are not comprehending the complex system behavior.

Seems a little complicated? For architects, this stuff is our daily bread and
butter. Understanding complex interrelationships between system components

4 David Bollier, “The Only Woman to Win the Nobel Prize in Economics Also Debunked the Orthodoxy,” Evo-
nomics, July 28, 2015, .
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and influencing them to achieve a desired behavior is what architects do. Often a
good diagram ( ) will help.

Influencing System Behavior

Most of what users see from a system are events: things happening as a result of
the system behavior, which in turn is determined by the system structure, that is
often invisible. If the users are unhappy with those events, such as the heater
shutting off despite the room being cold, they often try to inflict a change, such
as setting the room thermostat higher, without analyzing or changing the system
behind them. The book Inviting Disaster’ provides dramatic examples of how mis-
understanding a system led to major catastrophes such as the Three Mile Island
nuclear reactor incident or the capsizing of the Deepwater Horizon drilling plat-
form. In both cases, compromised system displays led operators to perform the
very action that caused the disaster because they didn’t understand the underly-
ing system and its behavior from the events they observed. Their mental model
deviated from the real system, causing them to make fatal decisions.

It has repeatedly been observed that humans are particularly bad at steering
systems that have slow feedback loops, meaning those that exhibit reactions to
changing inputs only after a significant delay. A classic example is MIT’s “beer
game” in which participants on average perform almost 10 times worse than the
ideal scenario.® Overuse of credit cards is another classic example: people keep
piling on debt until they are no longer able to pay even the interest and wonder
how they got themselves into such a mess.

Also, humans who don’t think about the system as a whole are prone to tak-
ing actions that have the opposite of the intended effect. For example, people
react to overly full work calendars by setting up “blockers,” which make the cal-
endars even fuller. Instead, we need to understand and fix what causes the full
calendars; for example, a misaligned organizational structure that requires too
many alignment meetings. You can’t fix a system by merely addressing the
symptoms.

Understanding system effects can help you devise more effective ways to
influence the system and thus its behavior. For example, transparency is a useful

5 James R. Chiles, Inviting Disaster: Lessons from the Edge of Technology (New York: Harper Business,
2002).

6 John D. Sterman, “Modeling Managerial Behavior,” Management Science, Vol. 35, No. 3 (March 1989),
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antidote to the bounded rationality effect because it widens people’s bounds. An
example from Donella Meadows’s book illustrates that having the electricity
meter visible in the hallway caused people to be more conservative with their
energy consumption without additional rules or penalties. Interestingly, systems
thinking can be applied to both organizational and technical systems. We’ll learn
this, for example, when we scale an organization ( ).

John Gall’s Systems Bible’ gives a humorous but also insightful account of the
ways in which systems behave, often against our intention or intuition.

Systems Resist Change

Changing systems is difficult not only because of their complex structure, but
also because most of them actively resist change. Organizational systems’ change
resistance achieves longevity, for example, through well-defined processes, but
presents a challenge when a shift in the environment requires the organization
to change. Frederic Laloux” describes it as a key characteristic of amber organiza-
tions: they are built on the assumption that what worked in the past will work in
the future, and it often served them well over thousands of years.

As described in , if you request better documentation for architecture

. reviews, “the system” might respond by scheduling lengthy workshops that
m drain your available time. If you increase pressure, the system will respond with
subquality documentation that increases your review cycles. You must therefore

get to the root of the problem and highlight the value of good documentation,

properly train architects, and allocate time for this task in project schedules.

Most organizational systems have settled into a steady state over time and
serve their purpose well enough. If the business environment demands a differ-
ent system behavior, the system will actively resist by wanting to revert to its pre-
vious state. It’s like trying to push a car out of a ditch: the car keeps rolling back
until you finally get it over the hump. This system effect makes organizational
transformation so challenging.

7 John Gall, The Systems Bible, Third Edition (Walker, MN: General Systemantics Press, 2002).

8 Frederic Laloux and Ken Wilber, Reinventing Organizations: A Guide to Creating Organizations Inspired
by the Next Stage in Human Consciousness (Nelson Parker, 2014).






IT

Code Fear Not!

Programming in a Poorly Designed Language
Without Tool Support Is No Fun

011101011001111100001000100100001110101100111110
000001010100000011100011011110100000101010000001
0000001101010101000001¢7\11011100000011010101010
01000110010000111010 001101000110010000111
1010111000 0011010 01010111000 001101
0100011001000011 Q1000110010000111
1010111000 001}/ 0111000 001101
1001111100003 e 111000010001
010000010108, DANGEROUS )01010101011
0011100011010\ 1000110101011
0001101 01101000WHEN RUN 40701 011010001
00111 001101010111\ 600111 00110101011
10101110000001101010 1010101110000001101
1010101101000 01110100N\/000101010101101000 011
011101011001111100001000400100001110101100111110
000001010100000011100011011110100000101010000001
000000110101010100000101011011100000011010101010

Who dares run this code?

Yoda, the wise teacher of Jedi apprentice Luke Skywalker in the Star Wars
movies, knows that fear leads to anger; anger leads to hate; hate leads to suffer-
ing. Likewise, corporate IT’s fear of code and the love of configuration can lead it
down a path to suffering from which it is difficult to escape. Beware of the dark
side, which has many faces, including vendors peddling products that “only
require configuration,” as opposed to tedious, error-prone coding. Sadly, most
complex configuration really is just programming, albeit in a poorly designed,
rather constrained language without decent tooling or useful documentation.
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Fear of Code

Corporate IT, which is often driven by operational considerations, tends to con-
sider code the stuff that contains all the bugs, causes performance problems, and
is written by expensive external consultants ( ) who are difficult to hold
liable because they’ll have long moved to another project by the time the prob-
lems surface. Some IT leaders even proudly proclaim that they are a “proper
business” and not a software development company, so they shouldn’t bother
with coding stuff.

The most grotesque example of fear of code I have observed was corporate IT

. providing application servers as a shared service. Once you deploy code on
m them, you’d no longer receive operational support. It’s like voiding a car’s war-
ranty after you start the engine—after all, the manufacturer has no idea what

you will do to it!

Corporate IT’s eternal fear of code plays to the advantage of enterprise ven-
dors who offer configuration as the safe alternative to coding. As we shall see,
that’s a rather short-sighted proposition.

Good Intentions Don’t Lead to Good Results

IT’s aversion to coding originates from a good principle. Most enterprise IT
rightly follows a buy-over-build strategy: buying commercial off-the-shelf (COTS)
solutions not only saves IT departments time and money but also lets someone
else worry about regular updates and security patches. Once purchased, solutions
can be customized and configured to the enterprise’s specific needs.

Likewise, common libraries and open source tools are a great way of reusing
existing work. Open source tools are also often accompanied by an extensive
community that can provide support and make technology adoption easier. For
example, who would you want to write their own XML serializer? There’s a
library for that.

There’s a catch, though...well, actually, two: first, if you expect to configure a
piece of software that you bought, you are relying on the vendor having anticipa-
ted the need for your case of customization, meaning the vendor gave you the
option ( ). Doing this well would mean the vendor has perfected big, up-
front design, correctly anticipating all possible requirements, while the rest of us
are still trying to become more Agile ( ). Second, configuration means
working in an abstraction provided by the software vendor. Now, abstractions are
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generally a good thing because they allow you to get away from the nitty-gritty
details, but some abstractions also come with downsides.

Levels of Abstraction: Simplicity Versus Flexibility

Raising the level of abstraction is one of the primary techniques that makes
developers’ lives easier. Thanks to abstraction, very few programmers still write
assembly code, read single data blocks from a hard disk, or put individual data
packets onto the network. This level of detail has been nicely wrapped behind
high-level languages, files, and socket streams. These programming abstractions
are very convenient and dramatically increase productivity: try doing without
them!

If abstractions are this useful, you might legitimately wonder whether
adding further abstraction layers could boost productivity even more. For exam-
ple, you could use libraries or services for all business functions. Ultimately, you
could do away with coding altogether and allow solution development simply by,
let’s say, configuration. If this sounds a bit too good to be true, that’s because it
is.

When raising the level of abstraction, you face a fundamental dilemma: how
do you make a really simple model without losing too much flexibility? For exam-
ple, if a developer needs rapid direct-access to any file location, the file stream
abstraction actually gets in the way because it requires reading files sequentially.
The best abstractions are therefore those that solve and encapsulate the difficult
part of the problem while leaving the user with sufficient flexibility.

AN If an abstraction takes away too many or the wrong things, it becomes overly
@ restrictive and no longer applicable. If it takes away too few things, it didn’t

Ji (&) y accomplish much in terms of simplification and hence isn't very valuable.

Or as Alan Kay elegantly stated: Simple things should be simple, complex
things should be possible.” MapReduce, a framework for distributed data process-
ing, is a positive example: it abstracts away the gnarly parts of distributed data
processing, such as controlling and scheduling many worker instances, dealing
with failed nodes, aggregating data across nodes, and so on. But it nevertheless

1 Wikiquote, “Alan Kay,"
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leaves the programmer enough flexibility to solve a wide range of problems and
was extremely widely used within Google.

When Are We Configuring?

So, if configuration promises us to abstract away the details of programming, we
should look a little closer at the trade-offs that were made. But before we get
there, it turns out that it’s not even trivial to determine when something is con-
figuration as opposed to coding. The notion of configuration is mostly made by
conflating several, unrelated aspects:

« The representation (e.g., visuals versus text)
« Whether you provide data or instructions

« Whether you make changes before or after deployment

Let’s dissect each of these a bit.
MODEL VERSUS REPRESENTATION

Coding abstractions such as libraries take away implementation details, but
you're still coding, although against more powerful objects and methods. Enter-
prise software abstraction often comes in different packaging, a graphical user
interface (GUI) that enables spiffy drag-and-drop demos, which make the whole
exercise seem trivial.

At first sight, we might believe that painting a thin visual veneer over an
existing programming model can provide a higher level of abstraction. Many
business users might at first agree: typing in commands surely looks like coding,
whereas drawing diagrams feels a lot more like PowerPoint. Unfortunately, that’s
an illusion: a GUI changes the representation, but not the underlying model. A
complex model, such as a workflow engine that includes concepts like concur-
rency, synchronization, correlation, long-running transactions, compensating
actions, and more, inherently carries heavy conceptual weight: there’s a lot of
stuff to consider. Wrapping it in pretty visual packaging can make it more appeal-
ing, but it won’t remove this weight. If your synchronization bar is drawn in the
wrong place, your workflow is just as broken as when making a coding mistake.

This isn’t to say visual representations have no value. For example, repre-
senting visual workflows as graphs can be naturally expressive. But although they
may reduce some of the initial learning curve, they generally don’t scale very
well: once applications grow, it becomes difficult to follow what’s going on via a
giant canvas of symbols. Zooming out means text won’t be readable anymore.
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Debugging and version control can also be a nightmare given that these tools
mostly lack familiar diff functions.

To test whether the visuals are just a thin veneer or really a better model, I
generally apply two tests when vendors provide a demo of visual programming
tools:

« T ask them to enter a typo into one of the fields where the user is expected
to enter some logic. Often this leads to cryptic error messages or obscure
exceptions in generated code later on. This is “tightrope programming”: as
long as you stay exactly on the line, everything is well. One misstep and the
deep abyss awaits you.

« I ask them to leave the room for two minutes while we change a few ran-
dom elements of their demo configuration. Upon return, they would have
to debug and figure out what was changed.

So far, no vendor has taken the bait; they presumably know that failure
doesn’t respect abstraction.

CODE OR DATA? OR BOTH?

Leaving visuals aside, at which level of abstraction can we call something “config-
uration” versus “high-level programming”? We’ve seen that despite repeated ven-
dor messaging, a visual user interface doesn’t suffice. Many programmers will
tell you that files in XML (or JSON or YAML) syntax are configuration. However,
anyone who has programmed in XSLT, which uses XML syntax, can attest that
this isn’t configuration but heavy-duty declarative programming. There’s nothing
simple about it.

A better decision criterion could be whether what you provide to the system
