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Praise for
Agile Software Engineering with Visual Studio

“Agile dominates projects increasingly from IT to product and business development,
and Sam Guckenheimer and Neno Loje provide pragmatic context for users seeking
clarity and specifics with this book. Their knowledge of past history and current
practice, combined with acuity and details about Visual Studio’s agile capabilities,
enable a precise path to execution. Yet their voice and advice remain non-dogmatic and
wise. Their examples are clear and relevant, enabling a valuable perspective to those
seeking a broad and deep historical background along with a definitive understanding
of the way in which Visual Studio can incorporate agile approaches.”

—DMelinda Ballou, Program Director, Application Lifecycle Management and Executive
Strategies Service, International Data Corporation (IDC)

“Sam Guckenheimer and Neno Loje have forgotten more about software development
processes than most development ‘gurus’ ever knew, and that’s a good thing! In Agile
Software Engineering with Visual Studio, Sam and Neno distill the essence of years of
hard-won experience and hundreds of pages of process theory into what really
matters—the techniques that high performance software teams use to get stuff done. By
combining these critical techniques with examples of how they work in Visual Studio,
they created a de-facto user guide that no Visual Studio developer should be without.”

—]Jeffrey Hammond, Principal Analyst, Forrester Research

“If you employ Microsoft’s Team Foundation Server and are considering Agile projects,
this text will give you a sound foundation of the principles behind its agile template and
the choices you will need to make. The insights from Microsoft’s own experience in
adopting agile help illustrate challenges with scale and the issues beyond pure
functionality that a team needs to deal with. This book pulls together into one location a
wide set of knowledge and practices to create a solid foundation to guide the decisions
and effective transition, and will be a valuable addition to any team manager’s
bookshelf.”

—Thomas Murphy, Research Director, Gartner

“This book presents software practices you should want to implement on your team
and the tools available to do so. It paints a picture of how first class teams can work,
and in my opinion, is a must read for anyone involved in software development. It will
be mandatory reading for all our consultants.”

—Claude Remillard, President, InCycle

“This book is the perfect tool for teams and organizations implementing agile practices
using Microsoft’s Application Lifecycle Management platform. It proves disciplined
engineering and agility are not at odds; each needs the other to be truly effective.”

—David Starr, Scrum.org



“Sam Guckenheimer and Neno Loje have written a very practical book on how Agile
teams can optimize their practices with Visual Studio. It describes not only how Agile
and Visual Studio work, but also the motivation and context for many of the functions
provided in the platform. If you are using Agile and Visual Studio, this book should be
a required read for everyone on the team. If you are not using Agile or Visual Studio,
then reading this book will describe a place that perhaps you want to get to with your
process and tools.”

—Dave West, Analyst, Forrester Research

“Sam Guckenheimer and Neno Loje are leading authorities on agile methods and Visual
Studio. The book you are holding in your hand is the authoritative way to bring these
two technologies together. If you are a Visual Studio user doing agile, this book is a
must read.”

—Dr. James A. Whittaker, Software Engineering Director, Google

“Agile development practices are a core part of modern software development.
Drawing from our own lessons in adopting agile practices at Microsoft, Sam
Guckenheimer and Neno Loje not only outline the benefits, but also deliver a hands-on,
practical guide to implementing those practices in teams of any size. This book will help
your team get up and running in no time!”

—]Jason Zander, Corporate Vice President, Microsoft Corporation
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Foreword

It is my honor to write a foreword for Sam’s book, Agile Software Engineer-
ing with Visual Studio. Sam is both a practitioner of software development
and a scholar. I have worked with Sam for the past three years to merge
Scrum with modern engineering practices and an excellent toolset,
Microsoft’s VS 2010. We are both indebted to Aaron Bjork of Microsoft, who
developed the Scrum template that instantiates Scrum in VS 2010 through
the Scrum template.

I do not want Scrum to be prescriptive. I left many holes, such as what
is the syntax and organization of the product backlog, the engineering prac-
tices that turned product backlog items into a potentially shippable incre-
ment, and the magic that would create self-organizing teams. In his book,
Sam has superbly described one way of filling in these holes. He describes
the techniques and tooling, as well as the rationale of the approach that he
prescribes. He does this in detail, with scope and humor. Since I have
worked with Microsoft since 2004 and Sam since 2009 on these practices
and tooling, I am delighted. Our first launch was a course, the Professional
Scrum Developer .NET course, that taught developers how to use solid
increments using modern engineering practices on VS 2010 (working in
self-organizing, cross-functional teams). Sam’s book is the bible to this
course and more, laying it all out in detail and philosophy. If you are on a
Scrum team building software with .NET technologies, this is the book for
you. If you are using Java, this book is compelling enough to read anyway,
and may be worth switching to .NET.

xvii



xviii

Foreword

When we devised and signed the Agile Manifesto in 2001, our first value
was “Individuals and interactions over processes and tools.” Well, we have
the processes and tools nailed for the Microsoft environment. In Sam’s
book, we have something developers, who are also people, can use to
understand the approach and value of the processes and tools. Now for the
really hard work, people. After 20 years of being treated as resources,
becoming accountable, creative, responsible people is hard. Our first chal-
lenge will be the people who manage the developers. They could use the
metrics from the VS 2010 tooling to micromanage the processes and devel-
opers, squeezing the last bit of creativity out and leaving agility flat. Or,
they could use the metrics from the tools to understand the challenges fac-
ing the developers. They could then coach and lead them to a better, more
creative, and more productive place. This is the challenge of any tool. It
may be excellent, but how it is used will determine its success.

Thanks for the book, Sam and Neno.

Ken Schwaber
Co-Creator of Scrum



Preface

Five years ago, we extended the world’s leading product for individual
developers, Microsoft Visual Studio, into Visual Studio Team System, and
it quickly became the world’s leading product for development teams. This
addition of Application Lifecycle Management (ALM) to Visual Studio
made life easier and more productive for hundreds of thousands of our
users and tens of thousands of our Microsoft colleagues. In 2010, we
shipped Visual Studio 2010 Premium, Ultimate, Test Professional, and
Team Foundation Server. (We’ve dropped the Team System name.)

We’ve learned a lot from our customers in the past five years. Visual Stu-
dio 2010 is a huge release that enables a high-performance Agile software
team to release higher-quality software more frequently. We set out to
enable a broad set of scenarios for our customers. We systematically
attacked major root causes of waste in the application lifecycle, elevated
transparency for the broadly engaged team, and focused on flow of value
for the end customer. We have eliminated unnecessary silos among roles, to
focus on empowering a multidisciplinary, self-managing team. Here are
some examples.

No more no repro. One of the greatest sources of waste in software
development is a developer’s inability to reproduce a reported defect. Tra-
ditionally, this is called a “no repro” bug. A tester or user files a bug and
later receives a response to the effect of “Cannot reproduce,” or “It works
on my machine,” or “Please provide more information,” or something of
the sort. Usually this is the first volley in a long game of Bug Ping-Pong, in
which no software gets improved but huge frustration gets vented. Bug

XiX
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Ping-Pong is especially difficult for a geographically distributed team. As
detailed in Chapters 1 and 8, VS 2010 shortens or eliminates this no-win
game.

No more waiting for build setup. Many development teams have mas-
tered the practice of continuous integration to produce regular builds of
their software many times a day, even for highly distributed Web-based
systems. Nonetheless, testers regularly wait for days to get a new build
to test, because of the complexity of getting the build deployed into a
production-realistic lab. By virtualizing the test lab and automating the
deployment as part of the build, VS 2010 enables testers to take fresh builds
daily or intraday with no interruptions. Chapter 7, “Build and Lab,”
describes how to work with build and lab automation.

No more Ul regressions. The most effective user interface (UI) testing is
often exploratory, unscripted manual testing. However, when bugs are
fixed, it is often hard to tell whether they have actually been fixed or if they
simply haven’t been found again. VS 2010 removes the ambiguity by cap-
turing the action log of the tester’s exploration and allowing it to be con-
verted into an automated test. Now fixes can be retested reliably and
automation can focus on the actually observed bugs, not the conjectured
ones. Chapter 8, “Test,” covers both exploratory and automated testing.

No more performance regressions. Most teams know the quickest way
to lose a customer is with a slow application or Web site. Yet teams don’t
know how to quantify performance requirements and accordingly, don’t
test for load capacity until right before release, when it’s too late to fix the
bugs that are found. VS 2010 enables teams to begin load testing early.
Performance does not need to be quantified in advance, because the test can
answer the simple question, “What has gotten slower?” And from the end-
to-end result, VS profiles the hot paths in the code and points the developer
directly to the trouble spots. Chapters 6 and 8 cover profiling and load
testing.

No more missed changes. Software projects have many moving parts,
and the more iterative they are, the more the parts move. It’s easy for devel-
opers and testers to misunderstand requirements or overlook the impact
of changes. To address this, Visual Studio Test Professional introduces test
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impact analysis. This capability compares the changes between any two
builds and recommends which tests to run, both by looking at the work
completed between the builds and by analyzing which tests cover the
changed code based on prior coverage. Chapters 3 and 4 describe the prod-
uct backlog and change management, and Chapters 6 through 8 show test
impact analysis and the corresponding safety nets from unit testing, build
automation, and acceptance testing.

No more planning black box. In the past, teams have often had to guess
at their historical velocity and future capacity. VS 2010 draws these directly
from the Team Foundation Server database and builds an Excel worksheet
that allows the team to see how heavily loaded every individual is in the
sprint. The team can then transparently shift work as needed. Examples of
Agile planning are discussed in Chapters 2 and 4.

No more late surprises. Agile teams, working iteratively and incre-
mentally, often use burndown charts to assess their progress. Not only does
VS 2010 automate the burndowns, but project dashboards go beyond burn-
downs to provide a real-time view of quality and progress from many
dimensions: requirements, tasks, tests, bugs, code churn, code coverage,
build health, and impediments. Chapter 4, “Running the Sprint,” intro-
duces the “happy path” of running a project and discusses how to trou-
bleshoot project “smells.”

No more legacy fear. Very few software projects are truly “greenfield,”
developing brand new software on a new project. More frequently, teams
extend or improve existing systems. Unfortunately, the people who worked
on earlier versions are often no longer available to explain the assets they
have left behind. VS 2010 makes it much easier to work with the existing
code by introducing tools for architectural discovery. VS 2010 reveals the
patterns in the software and enables you to automatically enforce rules that
reduce or eliminate unwanted dependencies. These rules can become part
of the check-in policies that ensure the team’s definition of done to prevent
inadvertent architectural drift. Architectural changes can also be tied to
bugs or work, to maintain transparency. Chapter 5, “Architecture,” covers
the discovery of existing architecture, and Chapter 7 shows you how to
automate the definition of done.

XXi
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No more distributed development pain. Distributed development is a
necessity for many reasons: geographic distribution, project complexity,
release evolution. VS 2010 takes much of the pain out of distributed devel-
opment processes both proactively and retrospectively. Gated check-in
proactively forces a clean build with verification tests before accepting a
check-in. Branch visualization retrospectively lets you see where changes
have been applied. The changes are visible both as code and work item
updates (for example, bug fixes) that describe the changes. You can visually
spot where changes have been made and where they still need to be pro-
moted. Chapters 6 and 7 show you how to work with source, branches, and
backlogs across distributed teams.

No more technology silos. More and more software projects use mul-
tiple technologies. In the past, teams often have had to choose different
tools based on their runtime targets. As a consequence, .NET and Java
teams have not been able to share data across their silos. Visual Studio Team
Foundation Server 2010 integrates the two by offering clients in both the
Visual Studio and Eclipse integrated development environments (IDEs), for
NET and Java respectively. This changes the either-or choice into a
both-and, so that everyone wins. Again, Chapters 6 and 7 include examples
of working with your Java assets alongside .NET.

These scenarios are not an exhaustive list, but a sampling of the moti-
vation for VS 2010. All of these illustrate our simple priorities: reduce
waste, increase transparency, and accelerate the flow of value to the end
customer. This book is written for software teams considering running a
software project using VS 2010. This book is more about the why than the
how.

This book is written for the team as a whole. It presents information in
a style that will help all team members get a sense of each other’s view-
point. I've tried to keep the topics engaging to all team members. I'm fond
of Einstein’s dictum “As simple as possible, but no simpler,” and I've tried
to write that way. I hope you'll agree and recommend the book to your col-
leagues (and maybe your boss) when you’ve finished with it.
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Enough About Visual Studio 2010 to Get You Started

When I write about Visual Studio (or VS) I'm referring to the full product
line. As shown in Figure P.1, the VS 2010 family is made up of a server and
a small selection of client-side tools, all available as VS Ultimate.

visual Studig
Ultimate

P(emium

Test
PrOfesS,'OnaI

professional

Build
~ Automation

Reporting

Foundation

Server
\ \/

Lab
- Management

FiGurEe P-1: Team Foundation Server, now including Lab Management, forms the server of VS

2010. The client components are available in VS Ultimate.

Team Foundation Server (TFS) is the ALM backbone, providing source con-
trol management, build automation, work item tracking, test case manage-
ment, reporting, and dashboards. Part of TFS is Lab Management, which
extends the build automation of TFS to integrate physical and virtual test
labs into the development process.

If you just have TFS, you get a client called Team Explorer that launches
either standalone or as a plug-in to the Visual Studio Professional IDE.
Team Explorer Everywhere, a comparable client written in Java, launches
as an Eclipse plug-in. You also get Team Web Access and plug-ins that
let you connect from Microsoft Excel or Project. SharePoint hosts the
dashboards.

Visual Studio Premium adds the scenarios that are described in Chapter
6, “Development,” around working with the code. Visual Studio Test
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Professional, although it bears the VS name, is a separate application outside
the IDE, designed with the tester in mind. You can see lots of Test Profes-
sional examples in Chapter 8. VS Ultimate, which includes Test Professional,
adds architectural modeling and discovery, discussed in Chapter 5.

There is also a rich community of partner products that use the extensi-
bility to provide additional client experiences on top of TFS. Figure P.2
shows examples of third-party extensions that enable MindManager,
Microsoft Word, and Microsoft Outlook as clients of TFS. You can find a
directory at www.visualstudiowidgets.com/.

Ekobit TeamCompanion uses Microsoft Outlook to connect to TFS.
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AIT WordtoTFS makes Microsoft Word a TFS client. Artiso Requirements Mapper turns
Mindjet MindManager into a TFS Client.

FIGURE P-2: A broad catalog of partner products extend TFS. Shown here are Artiso

Requirements Mapper, Ekobit TeamCompanion, and AIT WordtoTFS.
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Of course, all the clients read and feed data into TFS, and their trends sur-
face on the dashboards, typically hosted on SharePoint. Using Excel Ser-
vices or SQL Server Reporting Services, you can customize these
dashboards. Dashboard examples are the focus of Chapter 4.

Unlike earlier versions, VS 2010 does not have role-based editions. This
follows our belief in multidisciplinary, self-managing teams. We want to
smooth the transitions and focus on the end-to-end flow. Of course, there’s
plenty more to learn about VS at the Developer Center of http://msdn.
microsoft.com/vstudio/.
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When I wrote the predecessor of this book, I had been at Microsoft less than three
years. I described my history like this:

Ijoined Microsoft in 2003 to work on Visual Studio Team System (VSTS),
the new product line that was just released at the end of 2005. As the group
product planner, I have played chief customer advocate, a role that I have
loved. I have been in the IT industry for twenty-some years, spending most
of my career as a tester, project manager, analyst, and developer.

As a tester, I've always understood the theoretical value of advanced
developer practices, such as unit testing, code coverage, static analysis, and
memory and performance profiling. At the same time, I never understood
how anyone had the patience to learn the obscure tools that you needed to
follow the right practices.

As a project manager, I was always troubled that the only decent data
we could get was about bugs. Driving a project from bug data alone is like
driving a car with your eyes closed and only turning the wheel when you
hit something. You really want to see the right indicators that you are on
course, not just feel the bumps when you stray off it. Here, too, I always
understood the value of metrics, such as code coverage and project veloc-
ity, but I never understood how anyone could realistically collect all that
stuff.

As an analyst, I fell in love with modeling. I think visually, and I found
graphical models compelling ways to document and communicate. But
the models always got out of date as soon as it came time to implement
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anything. And the models just didn’t handle the key concerns of develop-
ers, testers, and operations.

In all these cases, I was frustrated by how hard it was to connect the dots
for the whole team. I loved the idea in Scrum (one of the Agile processes)
of a “single product backlog”—one place where you could see all the
work—Dbut the tools people could actually use would fragment the work
every which way. What do these requirements have to do with those tasks,
and the model elements here, and the tests over there? And where’s the
source code in that mix?

From a historical perspective, I think IT turned the corner when it
stopped trying to automate manual processes and instead asked the ques-
tion, “With automation, how can we reengineer our core business
processes?” That’s when IT started to deliver real business value.

They say the cobbler’s children go shoeless. That'’s true for IT, too. While
we’ve been busy automating other business processes, we’ve largely neg-
lected our own. Nearly all tools targeted for IT professionals and teams
seem to still be automating the old manual processes. Those processes
required high overhead before automation, and with automation, they still
have high overhead. How many times have you gone to a 1-hour project
meeting where the first 90 minutes were an argument about whose num-
bers were right?

Now, with Visual Studio, we are seriously asking, “With automation,
how can we reengineer our core IT processes? How can we remove the
overhead from following good process? How can we make all these differ-
ent roles individually more productive while integrating them as a high-
performance team?”

Obviously, that’s all still true.
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Neno Loje

I started my career as a software developer—first as a hobby;, later as pro-
fession. At the beginning of high school, I fell in love with writing software
because it enabled me to create something useful by transforming an idea
into something of actual value for someone else. Later, I learned that this
was generating customer value.

However, the impact and value were limited by the fact that I was just
a single developer working in a small company, so I decided to focus on
helping and teaching other developers. I started by delivering pure techni-
cal training, but the topics soon expanded to include process and people,
because I realized that just introducing a new tool or a technology by itself
does not necessarily make teams more successful.

During the past six years as an independent ALM consultant and TFS
specialist, I have helped many companies set up a team environment and
software development process with VS. It has been fascinating to watch
how removing unnecessary, manual activities makes developers and entire
projects more productive. Every team is different and has its own problems.
I've been surprised to see how many ways exist (both in process and tools)
to achieve the same goal: deliver customer value faster though great
software.

When teams look back at how they worked before, without VS, they
often ask themselves how they could have survived without the tools they
use now. However, what had changed from the past were not only the
tools, but also the way they work as a team.

Application Lifecycle Management and practices from the Agile Con-
sensus help your team to focus on the important things. VS and TFS are a
pragmatic approach to implement ALM (even for small, nondistributed
teams). If you're still not convinced, I urge you to try it out and judge for
yourself.
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The Agile Consensus

A crisis is a terrible thing to waste.
—Paul Romer (attributed)

ars and recessions become focal points for economic and engineering

trends that have developed gradually for many years before. The
Great Recession of 2007 through 2010 is a case in point. In 2008, for exam-
ple, Toyota—youngest of the world’s major automobile manufacturers—
became the world market leader, as it predicted it would six years earlier.!
Then in 2009, two of the three American manufacturers went through bank-
ruptcy, while the third narrowly escaped. The emergence from this crisis
underscored how much the Detroit manufacturers had failed to adapt to
competitive practices that had been visible and documented for decades. In
1990, Jim Womack and colleagues had coined the term Lean in their exquis-
itely researched book The Machine That Changed the World to describe a new
way of working that Toyota had invented.? By 2010, Lean had become a
requirement of doing business. As the New York Times headline read, “G.M.
and Ford Channel Toyota to Beat Toyota.”?

The Origins of Agile

Software companies, of course, experienced their own spate of bankrupt-
cies in the years 2000-02 and 2008-10, while internal IT organizations were



newly challenged to justify their business value. In this period, many
industry leaders asked how Lean could have a similarly major impact on
software engineering.

Lean was one of several approaches that became known as “Agile
processes.” On a weekend in 2001, 17 software luminaries convened to dis-
cuss “lightweight methods,” alternatives to the more heavyweight devel-
opment processes in common use. At the end of the weekend, they
launched the Agile Alliance, initially charged around the Agile Manifesto.*
At the end of the decade, in a 2010 study of 4,770 developers in 91 countries,
90% of respondents worked in organizations that used Agile development
practices to some degree (up from 84% the previous year).’ Contrary to the
early days of Agile, the most frequent champions for introducing Agile
practices are now in management roles. By now, “agility” is mainstream.
In the words of Forrester Research:

Agile adoption is a reality. Organizations across all industries are
increasingly adopting Agile principles, and software engineers and
other project team members are picking up Agile techniques.®

It seems that every industry analyst advocates Agile, every business
executive espouses it, and everyone tries to get more of it.

Agile Emerged to Handle Complexity

In prior decades, managers and engineers alike assumed that software engi-
neering was much like engineering a bridge or designing a house. When you
build a bridge, road, or house, for example, you can safely study hundreds of
very similar examples. The starting conditions, requirements, technology,
and desired outcome are all well understood. Indeed, most of the time, con-
struction economics dictate that you build the current house or bridge
according to a proven plan very much like a previous one. In this case, the
requirements are known, the technology is known, and the risk is low.
These circumstances lend themselves to a defined process model, where
you lay out the steps well in advance according to a previously exercised
baseline, derived from the process you followed in building the previous



similar examples. Most process models taught in business and engineering
schools, such as the Project Management Body of Knowledge (PMBOK),’
are defined process models that assume you can know the tasks needed to
projected completion.

Software is rarely like that. With software, if someone has built a system
just like you need, or close to what you need, chances are you can license
it commercially (or even find it as freeware). No sane business is going to
spend money building software that it can buy more economically. With
thousands of software products available for commercial license, it is
almost always cheaper to buy, if what you need already exists.

Accordingly, the software projects that are worth funding are the ones
that haven’t been done before. This has a significant implication for the
process to follow. Ken Schwaber, inventor of Scrum, has adapted a graph
from the book Strategic Management and Organisational Dynamics, by Ralph
D. Stacey, to explain the management context. Stacey divided management
situations into the four categories of simple, complicated, complex, and
anarchic (as shown in Figure 1-1).8

Chaos

Far from
Agreement

Complex
Complicated

Requirements

Simple Complicated

Close to
Agreement

Close to Far from
Certaint Certaint
y Technology y

FIGURE 1-1: The Stacey Matrix distinguishes simple, complicated, complex, and anarchic
management contexts and has been an inspiration for Scrum and other Agile practices.



Empirical Process Models

When requirements are agreed and technology is well understood, as in the
house or bridge, the project falls in the simple or complicated regions. The-
oretically, these simple and complicated regions would also include soft-
ware projects that are easy and low risk, but as I discussed earlier, because
they’ve been done before, those don’t get funded.

When the requirements are not necessarily well agreed or the technol-
ogy is not well known (at least to the current team), the project falls in the
complex region. That is exactly where many software projects do get
funded, because that is where the greatest opportunity for competitive
business differentiation lies.

The uncertainties put these projects in Stacey’s complex category, often
referred to as the “edge of chaos.” The uncertainties also make the defined
process model quite ill suited to these projects. In these cases, rather than
laying out elaborate plans that you know will change, it is often better that
you create more fluid options, try a little, inspect the results, and adapt the
next steps based on the experience. Indeed, this is exactly what’s known as
the empirical process model, based on what works well in product develop-
ment and industries with continuous process control.’

An everyday example of an empirical process control is the thermostat.
We don’t look up hourly weather forecasts and set our heaters and air con-
ditioners based on Gantt charts of expected temperatures. Rather, we rely
on a simple feedback mechanism to adjust the temperature a little bit at a
time when it is too hot or too cold. A sophisticated system might take into
account the latency of response—for example, to cool down an auditorium
in anticipation of a crowd or heat a stone in anticipation of a cold spell—but
then the adjustment is made based on actual temperature. It's a simple con-
trol system based on “inspect and adapt.”

A New Consensus

As software economics have favored complex projects, there has been a
growing movement to apply the empirical models to software process.
Since 1992, Agile, Lean, Scrum, ! Kanban,! Theory of Constraints,'? System



A New Consensus ||

Thinking,'® XP,'* and Flow-Based Product Development!® have all been part
of the trend. All of these overlap and are converging into a new paradigm
of software engineering. No single term has captured the emerging para-
digm, but for simplicity, I'll call this the Agile Consensus.

The Agile Consensus stresses three fundamental principles that rein-
force each other:

1. Flow of value, where value is defined by the customer who is paying
for or using this project

2. Continual reduction of waste impeding the flow

3. Transparency, enabling team members to continually improve the
above two

These three principles reinforce each other (as shown in Figure 1-2). Flow of
value enables transparency, in that you can measure what is important to
the customer (namely, potentially shippable software). Transparency
enables discovery of waste. Reducing waste, in turn, accelerates flow and
enables greater transparency. These three aspects work together like three
legs of a stool.

ranspareng,

)
2
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FIGURE 1-2: Flow of value, transparency, and reduction of waste form the basis of the Agile
Consensus.

Microsoft’s Visual Studio Team System 2005 and its successor Visual Studio
Team System 2008 were among the first commercial products to support
software teams applying these practices. Visual Studio 2010 (VS 2010;

5



Microsoft has dropped the words Team System from the name) has made
another great leap forward to create transparency, improve flow, and
reduce waste in software development. VS 2010 is also one of the first prod-
ucts to tackle end-to-end Agile engineering and project management prac-
tices. A key set of these practices come from Scrum.

Scrum

As Forrester Research found recently, “When it comes to selecting an Agile
methodology, Scrum is the overwhelming favorite.”!¢ Scrum leads over the
nearest contender by a factor of three. Scrum has won acceptance because
it simplifies putting the principles of flow of value, reduction of waste, and
transparency into practice.

Scrum identifies three interlocking cadences: release or product plan-
ning, sprint (usually 2-4 weeks), and day; and for each cadence, it pre-
scribes specific meetings and maximum lengths for the meetings to keep
the overhead under 10% of the total time of the cycle. To ensure flow, every
Sprint produces a potentially shippable increment of software that deliv-
ers a subset of the product backlog in a working form. Figure 1-3 shows the
cycles.”

Core to Scrum is the concept of self-managing teams. Rather than rely
on a conventional hierarchical structure with a conventional project man-
ager, a self-managing team uses transparently available metrics to control
its own work in process and improve its own velocity of flow. Team mem-
bers are encouraged to make improvements whenever necessary to reduce
waste. The sprint cadence formally ensures that a “retrospective” is used
at least monthly to identify and prioritize actionable process improve-
ments. Scrum characterizes this cycle as “inspect and adapt.” Although
more nuanced than a thermostat, the idea is similar. Observation of the
actual process and its results drives the incremental changes to the
process.
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FIGURE 1-3: The central image of the Scrum methodology is a great illustration of flow in
the management sense.

Potentially Shippable

Scrum also enables transparency by prescribing the delivery of “potentially
shippable increments” of working software at the end of every sprint. For
example, a team working on a consumer Web site might focus one sprint on
catalog search. Without a working checkout process, the site would be
incomplete and not actually shippable or publicly deployable. However, if
the catalog search were usable and exercised the product database, busi-
ness logic, and display pages, it would be a reasonable potentially shippable
increment. Both stakeholders and the team can assess the results of the
sprint, provide feedback, and recommend changes before the next sprint.
Based on these changes, the product owner can adjust the product backlog,
and the team can adjust its internal processes.



Increasing the Flow of Value in Software

Central to Agile Consensus is an emphasis on flow. The flow of customer
value is the primary measure of the system of delivery. David J. Anderson
summarizes this view in Agile Management for Software Engineering:

Flow means that there is a steady movement of value through the
system. Client-valued functionality is moving regularly through the
stages of transformation—and the steady arrival of throughput—
with working code being delivered.'®

In this paradigm, you do not measure planned tasks completed as the
primary indicator of progress; you count units of value delivered.

Scrum introduced the concept of the product backlog, “a prioritized list of
everything that might be needed in the product.”" This is a stack-ranked
list of requirements maintained by the product owner on the basis of stake-
holder needs. The product backlog contains the definition of the intended
customer value. The product backlog is described in depth in Chapter 3,
“Product Ownership.”

The product backlog provides the yardstick against which flow of value
can be measured. Consistent with Scrum, Visual Studio 2010 offers an
always-visible product backlog to increase the communication about the
flow of customer-valued deliverables. The product backlog is the current
agreement between stakeholders and the development team regarding the
next increments to build, and it is kept in terms understandable to the
stakeholders. Usually, product backlog items are written as user stories, dis-
cussed more in Chapter 3. The report in Figure 1-4 shows product backlog
and the test status against the product backlog. This bird’s eye view of
progress in the sprint lets the team see where backlog items are flowing and
where they are blocked. More detailed examples of a common dashboard,
showing both progress and impediments, are discussed in Chapter 4,
“Running the Sprint.”
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FIGURE 1-4: The Stories Overview report shows each product backlog Item on a row, with a
task perspective under Work Progress, a Test Results perspective reflecting the tests run,
and a Bugs perspective for the bugs actually found.

Reducing Waste in Software

The enemy of flow is waste. This opposition is so strong that reduction of
waste is the most widely recognized aspect of Lean. Taiichi Ohno of Toyota,
the father of Lean, developed the taxonomy of muda (Japanese for “waste”),
mura (“inconsistency”), and muri (“unreasonableness”), such that these
became common business terms.?’ Ohno categorized seven types of muda
with an approach for reducing every one. Mary and Tom Poppendieck
introduced the muda taxonomy to software in their first book.?! Table 1-1
shows an updated version of this taxonomy, which provides a valuable per-
spective for thinking about impediments in the software development
process, too.
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TABLE 1-1: Taiichi Ohno’s Taxonomy of Waste, Updated to Software Practices

Muda El%t

In-Process Inventory

Overproduction

Extra Processing

Transportation

Motion

Waiting

Correction

Partially implemented user stories, bug
debt and incomplete work carried
forward. Requires multiple handling,
creates overhead and stress.

Teams create low-priority features and
make them self-justifying. This work
squeezes capacity from the high-priority
work.

Bug debt, reactivations, triage, redun-
dant testing, relearning of others’ code,
handling broken dependencies.

Handoffs across roles, teams, divisions,
and so on.

Managing tools, access rights, data
transfer, lab setup, parallel release work.

Delays, blocking bugs, incomplete
incoming components or dependencies.

Scrap and rework of code.

Mura E{I

Unevenness

Inconsistency

Varying granularity of work, creating
unpredictability in the flow.

Different definitions of done, process
variations that make assessment of
“potentially shippable” impossible.

Muri EIE

70N

Absurdity

Unreasonableness

Overburden

Stress due to excessive scope.

Expectations of heroic actions and com-
mitments to perform heroic actions.

Stress due to excessive overhead.

Consistent with Ohno’s taxonomy, in-process inventory, transportation,

motion, and waiting often get overlooked in software development. Espe-

cially when many specialist roles are involved, waste appears in many sub-

tle ways. As Kent Beck observed, “The greater the flow, the greater the need

to support transitions between activities.”?> Some of the transitions take

seconds or minutes, such as the time a developer spends in the cycle of cod-

ing and unit testing. Other transitions too often take days, weeks, or unfor-

tunately, months. All the little delays add up.




Transparency

Scrum and all Agile processes emphasize self-managing teams. Successful
self-management requires transparency. Transparency, in turn, requires
measurement with minimal overhead. Burndown charts of work remaining
in tasks became an early icon for transparency. VS takes this idea further,
to provide dashboards that measure not just the tasks, but multidimen-
sional indicators of quality.

VS enables and instruments the process, tying source code, testing, work
items, and metrics together. Work items include all the work that needs to
be tracked on a project, such as scenarios, development tasks, test tasks,
bugs, and impediments. These can be viewed and edited in the Team
Explorer, Team Web Access, Visual Studio, Microsoft Excel, or Microsoft
Project.

Technical Debt

In 2008, the plight of the financial sector plunged the world economy into
the steepest recession of the past 70 years. Economists broadly agree that
the problem was a shadow banking system with undisclosed and unmea-
sured financial debts hidden by murky derivatives. Fortunately, this crisis
has led legislators to remember the words of U.S. Supreme Court Justice
Louis Brandeis, “Sunlight is said to be the best of disinfectants; electric light
the most efficient policeman.”%

For software teams, the equivalent of these unknown liabilities is tech-
nical debt. Technical debt refers to work that needs to be done to achieve the
potentially shippable threshold, such as fixing bugs, unit testing, integration
testing, performance improvement, security hardening, or refactoring for
sustainability. Technical debt is an unfortunately common form of waste.
Unanticipated technical debt can crush a software project, leading to unpre-
dictable delays, costs, and late cancellation. And similar to the contingent
financial liabilities, technical debt is often not disclosed or measured until it
is too late.

Among the problems with technical debt is the fact that it prevents the
stakeholders from seeing what software is actually in a potentially ship-
pable state. This obstacle is the reason that Scrum prescribes that every
product backlog item must be delivered according to a definition of done

11
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agreed by the team. This is discussed more in Chapter 2, “Scrum, Agile
Practices, and Visual Studio.” Think of the transparency like Louis Bran-
deis’s electric light: It makes the policeman less necessary. Together, the
common definition of done and transparent view of progress prevent the
accumulation of technical debt, and thereby enable the team and its stake-
holders to assess the team’s true velocity.

An Example

Consider the effort spent in making a new build available for testing. Or
think about the handling cost of a bug that is reported fixed and then has
to get reactivated. Or consider writing specs for requirements that ulti-
mately get cut. All of these wastes are common to software projects.

VS 2010 has focused on reducing the key sources of waste in the soft-
ware development process. The build automation in VS Team Foundation
Server allows continuous or regularly scheduled builds, and with “gated
check-in” can force builds before accepting changed code. Lab Manage-
ment can automatically deploy those builds directly into virtualized test
environments. These are discussed in Chapter 7, “Build and Lab.”

An egregious example of waste is “Bug Ping-Pong.” Every tester or
product owner has countless stories of filing bugs with meticulous descrip-
tions, only to receive a “Cannot reproduce” response from a programmer.
There are many variants of this “No repro” response, such as “Need more
information” or “Works on my machine.” This usually leads to a repetitive
cycle that involves every type of muda as the tester and programmer try to
isolate the fault. And the cycle often leads to frustration, blame, and low
morale.

Bug Ping-Pong happens not because testers and developers are incom-
petent or lazy, but because software bugs are often truly hard to isolate.
Some bugs may demonstrate themselves only after thousands of asyn-
chronous events occur, and the exact repro sequence cannot be re-created
deterministically. Bugs like this are usually found by manual or exploratory
testing, not by test automation.



When a tester files a bug, VS 2010 automatically invokes up to six mech-
anisms to eliminate the guesswork from fault isolation:

1. All the tester’s interactions with the software under test are captured
in an action log, grouped according to the prescribed test steps (if
any).

2. A full-motion video captures what the tester sees, time-indexed to the
test steps.

3. Screenshots highlight anything the tester needs to point out during
the sequence.

4. System configurations are automatically captured for each machine
involved in the test environment.

5. An IntelliTrace log records application events and the sequence of
code executed on the server, to enable future debugging based on
this actual execution history.

6. Virtual machine snapshots record the state of all the machines in the
test environment in their actual state at the time of failure.

Eliminating Bug Ping-Pong is one of the clearest ways in which VS 2010
reduces work in process and allows quick turnaround and small batches in
testing. Another is test impact analysis, which recommends the highest-
priority tests for each build, based both on completed work and historical
code coverage. This is shown in more detail in Chapter 8, “Test.”

Self-Managing Teams
Alot of ink has been used in the past 20 years on the concept of governance
with regard to software development. Consider this quote from an IBM
Redbook, for example:

Development governance addresses an organization-wide measure-
ment program whose purpose is to drive consistent progress assessment
across development programs, as well as the use of consistent steering
mechanisms. [Emphasis added.]*
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Most of the discussion conveys a bias that problems in software quality
can be traced to a lack of central control over the development process. If
only we measured developers’ activities better, the reasoning goes, we
could control them better. The Agile Consensus takes a very different atti-
tude to command and control. Contrast the preceding quote with the fol-
lowing analysis:

Toyota has long believed that first-line employees can be more than
cogs in a soulless manufacturing machine; they can be problem solvers,
innovators, and change agents. While American companies relied on
staff experts to come up with process improvements, Toyota gave
every employee the skills, the tools, and the permission to solve
problems as they arose and to head off new problems before they
occurred. The result: Year after year, Toyota has been able to get more
out of its people than its competitors have been able to get out of
theirs. Such is the power of management orthodoxy that it was only
after American carmakers had exhausted every other explanation for
Toyota’s success—an undervalued yen, a docile workforce, Japanese
culture, superior automation—that they were finally able to admit
that Toyota’s real advantage was its ability to harness the intellect of “ordi-
nary” employees.?®

The difference in attitude couldn’t be stronger. The “ordinary” employ-
ees—members of the software team—are the ones who can best judge how
to do their jobs. They need tools, suitable processes, and a supportive envi-
ronment, not command and control.

Lean turns governance on its head, by trusting teams to work toward a
shared goal, and using measurement transparency to allow teams to
improve the flow of value and reduce waste themselves. In VS, this trans-
parency is fundamental and available both to the software team and its
stakeholders. The metrics and dashboards are instruments for the team to
use to inspect its own process and adapt its own ways of working, rather
than tools designed for steering from above.



Back to Basics
It’s hard to disagree with Lean expert Jim Womack’s words:

The critical starting point for lean thinking is value. Value can only be
defined by the ultimate customer.2

Similarly for software, the Agile Consensus changes the way we work to
focus on value to the customer, reduce the waste impeding the flow, and
transparently communicate, measure, and improve the process. The auto
industry took 50 years to absorb the lessons of Lean, until customer and
investor patience wore out. In mid-2009, on the day General Motors
emerged from bankruptcy, CEO Fritz Henderson held a news conference in
Detroit and said the following:

At the new GM, we're going to make the customer the center of
everything. And we’re going to be obsessed with this, because if we
don’t get this right, nothing else is going to work.?”

Six months later, when GM had failed to show suitable obsession, Hen-
derson was out of a job. It may be relatively easy to dismiss the woes of
Detroit as self-inflicted, but we in the software industry have carried plenty
of our own technical debt, too. That technical debt has cost many a CIO his
job, as well.

Summary

For a long time, Scrum creator Ken Schwaber has said, “Scrum is all about
common sense,” but a lesson of the past decade is that we need supportive
tooling, too.?® To prevent the practice from diverging from common sense,
the tools need to reinforce the flow of value, reduce the waste, and make the
process transparent. These Agile principles have been consistently reflected
in five years of customer feedback that are reflected in VS 2010.

In practice, most software processes require a good deal of manual
work, which makes collecting data and tracking progress expensive. Up
front, such processes need documentation, training, and management, and
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they have high operating and maintenance costs. Most significantly, the
process artifacts and effort do not contribute in any direct way to the deliv-
ery of customer value. Project managers in these situations can often spend
40 hours a week cutting and pasting to report status.

In contrast, the business forces driving software engineering today
require a different paradigm. A team today needs to embrace customer
value, change, variance, and situationally specific actions as a part of every-
day practice. This is true whether projects are in-house or outsourced and
whether they are local or geographically distributed. Managing such a
process usually requires an Agile approach.

And the Agile Consensus requires supportive tooling. Collecting, main-
taining, and reporting the data without overhead is simply not practical
otherwise. In situations where regulatory compliance and auditing are
required, the tooling is necessary to provide the change management and
audit trails. Making the handoffs between different team members as effi-
cient as possible becomes more important than ever, because these handoffs
happen so much more often in an iterative process. VS 2010 does that and
makes Agile practices available to any motivated software team. The rest of
this book describes the use of VS to support this paradigm.

In the next chapter, I look at the implementation of Scrum and other
processes with VS. This chapter focuses on how VS represents the time-
boxes and cycles. Chapter 3 pulls the camera lens a little further out and
looks at product ownership broadly and the grooming of the product back-
log, and Chapter 4 puts these topics together to discuss how to run the
sprint using VS.

End Notes
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releases, 24-26
sprints, 26-30
test cycle, 31-32
on Windows Azure, 275-276
themes, 54
time, 75
timeboxes (Microsoft Developer Division case
study), 246
TMap (Test Management Approach), 22
tours, 206
Toyota, 1, 14, 37
transparency, 5, 11
architecture, 101-102
development, 168-169
testing and, 207
Tribal Leadership (Logan et al), 242
tuning performance, 156-160
Turner, Richard, 39

U
UML
activity diagrams, 114
class diagrams, 115-116
component diagrams, 115
Model Explorer, 116-117
sequence diagrams, 115
use case diagrams, 114
“The Underlying Theory of Project
Management Is Obsolete” (Koskela and
Howell), 73
uninstallability, 66
unintended consequences (Microsoft Developer
Division case study), 255-258
unreasonableness, 10
use case diagrams, 114
user experience, 65
user stories, 8
User Stories Applied: For Agile Software
Development (Cohn), 54
user story form, 54

v

validation, customer, 62-63

variable data, 144-145

Vasa, 48

velocity, 80

version skew, preventing
branching, 162-166
merging, 165
versioning, 160-161

versioning, 160-161

viability, 59

virtual machine snapshots, 13

vision statements, 53
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Visual Studio Premium, xxiii
Visual Studio Test Professional, xxiii
Visual Studio. See VS
visualization, taskboard, 268-270
vNext (next version of VS product line), 263
balancing capacity, 267
clones, finding, 273-274
Code Review Requests, 272
exploratory testing, 275
feedback assistant, 265-267
impact on flow of value, 276-278
interruptions, handling, 270-272
storyboarding, 264
taskboard visualization, 268-270
Team Foundation Server on Windows
Azure, 275-276
VS (Visual Studio)
process enactment, 20
process templates, 21-22
vNext (next version of VS product
line), 263
balancing capacity, 267
clones, finding, 273-274
Code Review Requests, 272
exploratory testing, 275
feedback assistant, 265-267
impact on flow of value, 276-278
interruptions, handling, 270, 272
storyboarding, 264
taskboard visualization, 268-270
Team Foundation Server on
Windows Azure, 275-276

W-X-Y-Z
waiting, 10
waste
eliminating
detecting inefficiencies, 198-200
integrating code and tests, 197-198
PBIs (product backlog items), 196-197
Microsoft Developer Division case
study, 243
reducing, 9-10
Bug Ping-Pong, 12-13
Taiichi Ohno’s taxonomy of waste, 10
testing and, 206-207
Web performance tests, 221-223
Weinberg, Gerald, 41
Wideband Delphi Method, 26
Windows Azure, TFS (Team Foundation Server)
on, 275-276
WIP (work-in-progress) limits, 38
wizards, Project Creation Wizard, 21
Womack, Jim, 1, 15
work breakdown, 68-70
work item types, 21
work-in-progress (WIP) limits, 38
world readiness, 65
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