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preface

Ever since I started writing software code—over two decades ago, but it feels like just
the other day—I’ve wondered whether I’'m doing it the “right” way. I still haven’t fig-
ured out what the right way is—but I’'m sure that I've done software development in
plenty of wrong ways.

When I created my first BASIC program for a college project many years ago, it
was a long list of “spaghetti code” hundreds of lines long, with no separation of con-
cerns. (Although object-oriented or service-oriented programming didn’t exist in
those days, I could’ve used subroutines to mitigate the problem.) After a disastrous
outcome, I quickly learned the value of solving complex problems by weaving
together simple pieces.

When I started to write code for a living, I didn’t think to ask clients for written
requirements and acceptance criteria. I did months of wasted work assuming that I
understood their stated, though undocumented, business needs. I found out that
despite good intentions, misunderstandings can occur when objectives aren’t speci-
fied and expectations aren’t recorded.

When I started to manage globally distributed teams, I learned that simply reviewing
status reports carries no assurance that projects are on track. I realized that visibility has
to come from the state of the software and not from a report that someone writes based
on conversations with developers. The tricky part, of course, was to be able to create a
mechanism so that software state can be defined, measured, and monitored.

When I began working on enterprise projects, I underestimated the difficulty
associated with integrating disparate systems and managing complex deployments
in outsourced datacenters. The problems became more acute when organizational

xiii
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PREFACE

boundaries needed to be crossed. I learned about the complexity of modern IT envi-
ronments and how optimistic assumptions about integration and deployment can
lead to execution failures and even expensive lawsuits.

Let’s face it. Software development has never been easy and is not getting any eas-
ier. The technology learning curve is getting steeper; the requirements for security,
interoperability, and availability are increasingly stringent; and project teams are
becoming dispersed in multiple locations and time zones. While the tools have
improved significantly over time, so has complexity. As a professional software devel-
oper, I don’t feel that my job is easier than what it was a decade ago. There are now
more wrong ways to develop software development than ever before.

This leads us back to the original question. What is the right way to do software
development? There’s no shortage of methodologies and technologies from which to
choose. As a community, we’ve made significant progress based on accumulated expe-
rience. But independent studies show that the overall success rate for software proj-
ects remains stuck between 30 and 35 percent (projects that are completed on time,
within budget, and meet requirements).

Perhaps there’s no universal right way to do software development. Perhaps it’s
situation-specific. Perhaps it depends on project type, skill level, team structure, moti-
vation, organizational culture, experience, and deadlines. This is what I've come to
believe. Although we could define a small set of universal “rights” (for example, mak-
ing code secure) and “wrongs” (shipping code without testing), many of the good and
bad practices are context-specific. And some aren’t. The art of project management is
defining what makes sense in your environment.

This realization has led me to think about adopting a flexible application lifecycle
management (ALM) platform instead of trying to find a silver bullet. While I think
that the right strategy is situation-specific, once you define what’s right for a given situ-
ation, you need an infrastructure to implement it.

I don’t know of many organizations that can easily create a horizontal ALM plat-
form. Instead, people buy or download individual tools for various pieces of the ALM
solution. (The few integrated toolsets available in the market have traditionally been
too expensive or too inflexible.) For a long time, I used these individual tools, but
always found it difficult to weave them together on an end-to-end basis. Many of the
products worked fine as point solutions, but covering the entire software development
lifecycle using disparate tools isn’t an easy undertaking. Nor is it efficient.

One day in 2004, I heard about a product called Visual Studio Team System (VSTS)
from Microsoft. The server piece of VSTS is called Team Foundation Server (TFS). This
is the component responsible for the platform’s ALM capabilities. What impressed me
right away was the system’s integrated functionalities—covering the entire software life-
cycle. The next welcome feature was its customizability. From that day on, I’ve spent
many exhausting days and sleepless nights tinkering with TFS, talking to customers, and
thinking about how the product can be used to solve real-life problems.
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PREFACE XV

I wanted to share my observations by writing a book. I wanted to write based on
real-life challenges—the learning that comes from the collective experience of the
community of software professionals. I tried to capture that knowledge from one-on-
one interviews, newsgroup postings, user group meetings, and experimentations with
the product.

TFS is an ambitious product. Like any large product, many of its operational, pro-
grammable, and extensible features aren’t self-evident. Moreover, customizations and
workarounds are sometimes needed to meet specific needs. I wanted to write a book
that provided this kind of actionable information to the practitioners.

To me, TFS was a compelling story that had to be told.

I wanted to tell that story.
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about this book

This book is about the science of creating software. More and more organizations are
demanding that instead of being a mysterious activity practiced by a smart but unso-
cial group of people, software development should become a transparent business
process that produces reliable outcomes. Software has become too important in the
modern world to leave its creation to chance and faith.

Transparency generates trust. Communication improves productivity. Collabora-
tion decreases execution risks. These are time-honored tenets that work when under-
taking any team activity. Software development is no different. But implementing this
knowledge in everyday software development activities isn’t easy, given how diverse the
stakeholders are and how dispersed the teams are. It requires a platform that facili-
tates transparency, collaboration, and communication without any special effort by
the practitioners involved. After all, people on the project teams already have too
many other issues to think about.

This book teaches you how to use TFS to implement a consistent, reliable, and
repeatable software development process. You’ll learn how the platform works out of
the box as well as how to customize it. You’ll understand some of the limitations as
well as the possibilities. You’ll realize that software development doesn’t have to be
based on luck and last-minute heroics. You can construct, instrument, and institute a
process that produces better outcomes. TFS gives you that power.

Audience
This book is intended for ALM practitioners in the field. It contains actionable

information for program and project managers looking to set up their preferred

xvii
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ABOUT THIS BOOK

development processes and to monitor execution status. There’s information for devel-
opers interested in optimally configuring source code repositories and build systems.
There’s guidance for database professionals attempting to better integrate their work
with the rest of the development activities. And there’s material for IT administrators
thinking about deploying the platform in managed data centers in a secure, scalable,
and highly available manner.

The goal of the TFS platform is to integrate the myriad stakeholders in the
extended development team.

The book is for people who are trying to make it happen.

Roadmap

Chapter 1 starts with a brief background on the evolution of software development
methodologies. We then learn how TFS fits into the overall application lifecycle man-
agement (ALM) landscape and what the platform’s key features are. We review the major
functional areas to get a conceptual understanding of how the system works as a whole.

Chapter 2 describes the changes in TFS 2008. TFS 2008 offers important enhance-
ments in build and version control. These changes improve performance, scalability,
and flexibility.

Chapter 3 talks about the database management capabilities of TFS. Despite the ubig-
uitous presence of databases in software development efforts, database professionals
have traditionally had to operate outside the mainstream development processes. We
learn how TFS can integrate database management in the core development process.

Chapter 4 reviews the underlying principles of effective source code management.
We learn how to undertake parallel development using various branching models. We
also learn how to maintain shared code and coordinate the work of distributed fea-
ture teams.

Chapter 5 talks about version control policies. Policies are important because they
provide consistent guidance regarding what’s acceptable in a given development pro-
cess. In this chapter, we learn about access control as well as check-in policies.

Chapter 6 introduces the concept of merging. Given the complexities of real-life
merge operations, effective tool support is essential for productivity and safety. We
also learn about the TFS event engine and how it can be used to coordinate code
maintenance actions of distributed teams.

Chapter 7 is about creating reliable builds. We learn about the core concepts in
Team Build and explore its inner workings. We then apply this knowledge to create
different kinds of builds. We also create a service that creates test builds before com-
mitting changes to the main repository.

Chapter 8 delves into the details of setting up an automated system for versioning
assemblies. This is important because without an effective versioning mechanism, you
end up in chaos when deploying build binaries. We learn about versioning Windows
as well as web applications.

Chapter 9 focuses on the operational aspects of TFS. We learn how to deploy TFS
for scalability and availability, how to weigh relevant factors when organizing team
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projects, and how to create and expose key performance indicators (KPIs) for moni-
toring project health.

Chapter 10 switches gears and talks about TFS within the context of larger business
processes. We explore how TFS can be integrated in a broader organizational work-
flow. The benefits of a workflow-based system include builtin support for long-
running activities, better resource management, and tracking features.

Code conventions and downloads

All source code in listings or in text is in a fixed-width font like this to separate it
from ordinary text. Code annotations accompany many of the listings, highlighting
important concepts. In some cases, numbered bullets link to explanations that follow
the listing.

The complete example code for the book can be downloaded from the Manning web
site at www.manning.com/azher or www.manning.com/TeamFoundationServerin-

Action. You’ll find source code and other supporting artifacts there.

Author Online

The purchase of Team Foundation Server in Action includes free access to a private
forum run by Manning Publications where you can make comments about the book,
ask technical questions, and receive help from the author and other users. You can
access and subscribe to the forum at www.manning.com/azher or www.manning.com/
TeamFoundationServerinAction. This page provides information on how to get on
the forum once you are registered, what kind of help is available, and the rules of con-
duct in the forum.

Manning’s commitment to our readers is to provide a venue where a meaningful
dialogue among individual readers and between readers and author can take place.
It’s not a commitment to any specific amount of participation on the part of the
author, whose contribution to the book’s forum remains voluntary (and unpaid). We
suggest you try asking the author some challenging questions, lest his interest stray!

The Author Online forum and the archives of previous discussions will be accessi-
ble from the publisher’s website as long as the book is in print.

About the title

By combining introductions, overviews, and how-to examples, the In Action books
are designed to help learning and remembering. According to research in cogni-
tive science, the things people remember are things they discover during self-
motivated exploration.

Although no one at Manning is a cognitive scientist, we are convinced that for
learning to become permanent it must pass through stages of exploration, play, and,
interestingly, retelling of what is being learned. People understand and remember
new things, which is to say they master them, only after actively exploring
them. Humans learn in action. An essential part of an In Action guide is that it is
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example-driven. It encourages the reader to try things out, to play with new code,
and explore new ideas.

There is another, more mundane, reason for the title of this book: our readers are
busy. They use books to do a job or to solve a problem. They need books that allow
them to jump in and jump out easily and learn just what they want just when they want
it. They need books that aid them in action. The books in this series are designed for
such readers.

About the cover illustration

The figure on the cover of Team Foundation Server in Action is captioned “A Friend of
the Artist.” The illustration is taken from a French book, Encyclopedie des Voyages by J. G.
St. Saveur, published in Paris in the 19™ century. The diversity of the drawings in the
Encyclopedie speaks vividly of the uniqueness and individuality of the world’s towns
and provinces and of its citizens less than 200 years ago. This was a time when dress
codes identified people uniquely as belonging to a certain locality or country or pro-
fession or station in life, and that were easily recognizable by others.

Dress codes have changed since then and the diversity and distinctions by region
and class, so rich at the time, have faded away. It is now often hard to tell the inhabit-
ant of one continent from another. Perhaps, trying to view it optimistically, we have
traded a cultural and visual diversity for a more varied personal life. Or a more varied
and interesting intellectual and technical life.

We at Manning celebrate the inventiveness, the initiative, and the fun of the com-
puter business with book covers based on the rich diversity of regional life two centu-
ries ago brought back to life by the pictures from this collection.
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Part 1

Exploring leam
Foundation Server

In part 1 of the book, we take a broad look at some of the salient features of
Team Foundation Server (TFS). We learn how TFS fits into the overall applica-
tion lifecycle management (ALM) process, what the major features are, how the
platform is architected, and how it can be extended.

We also review the changes introduced in TFS 2008—such as major enhance-
ments in Team Build, incremental improvements in Team Foundation version
control, and integration of Visual Studio Team System 2008 Database Edition.

Since our goal is to obtain a general understanding of how TFS works, the
material in part 1 is mostly introductory in nature. We cover a lot of ground and
aim to develop a broad understanding of the major functionalities in TFS.
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TFES and the practice
of software development

This chapter covers

m Evolution of software development practices
m TFS architecture
m High-level functionalities

Visual Studio Team System 2008 (VSTS) is Microsoft’s application lifecycle manage-
ment (ALM) platform for managing the end-to-end software development process.
It’s a vast product with wide-ranging capabilities. VSTS first debuted in 2005, with
incremental improvements added in 2008, and contains both general purpose as
well as role-based capabilities. The platform can be extended as needed. Given how
geographically distributed, technically complex, and strategically important enter-
prise software projects have become, I feel that VSTS deserves a careful look with
regard to solving real-life development challenges. The days are gone when you
could hope to develop enterprise software, with acceptable quality and within a rea-
sonable timeframe, without effective tool support.

This book is about improving your software projects by leveraging the capabili-
ties of the Microsoft ALM platform. In this book, we learn how to resolve various
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CHAPTER 1 TFS and the practice of software development

practical issues by applying the system’s native capabilities, as well as by augmenting
them via customizations.

As practitioners in the information technology (IT) industry, we all know that
software development isn’t easy. Why this is so has been extensively debated since the
industry was born. Despite the advent of myriad development methodologies, infra-
structure tools, and careful project management, most projects still run behind
schedule and over budget. A recent study showed that only 35 percent of software
projects can be categorized as successful (completed on time, within budget, and
met user requirements).

Of course, this situation isn’t unique to the IT industry. We see unexpected delays
and cost overruns when large-scale projects are undertaken in many other sectors,
such as construction, transportation, and life sciences. Perhaps the complex and vola-
tile nature of the real world makes it impossible for humans to make perfect predic-
tions. Nevertheless, unless we constantly strive to improve our estimation and
execution processes—with the understanding that perfection is a goal, not a yardstick
to beat people with—progress, however incremental, will become impossible. Chaos
comes easy.

While I don’t know of an absolute “right” way to do software development, I do feel
that outcomes can be improved by focusing on the basics. Industry studies have shown
that key success factors include executive support, effective communication between
stakeholders, good architecture, skilled team members, incremental development,
extensive testing, requirement stability, and the ability to dynamically adjust course
based on changing realities. There are no surprises here. Therefore, the question
becomes not so much whether we know what the best practices are as much as how best
to practice them on a day-to-day basis. Of course, you need to deal with some issues (such
as obtaining and retaining skilled resources) in an administrative manner. For others,
it’s critical that you select an ALM platform that can mitigate execution risks and pro-
mote adoption of good practices. VSTS is such a platform.

The client portion of VSTS is segmented along various roles—architects, develop-
ers, testers, and database professionals (see figure 1.1). If you’re interested in all cli-
entside features, you can purchase Visual Studio Team System 2008 Team Suite,
which combines the full range of capabilities. Stakeholders who need to participate in
the lifecycle but don’t want to install the Visual Studio IDE (integrated development envi-
ronment) can use the Visual Studio Team System Web Access 2008 Power Tool (TSWA).
TSWA enables you to access TFS using only a web browser.

Visual Studio Team System 2008 Team Foundation Server (TFS) is the server-based
portion of VSTS. TFS offers core features such as process definition and instantiation,
work item tracking, source code management, project portal, build management,
reporting, and so on.

In this chapter, we review the high-level features of TFS. You’ll learn about the
following:
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Background on software development processes 5

» How TIS fits into the software development process—Brief background on develop-
ment practices and how TFS fits into the overall context

»  Technical architecture of TFS—How TFS is structured, and the major services and
components in each tier.

»  Major features—Work item tracking, version control, team build, project portal,
and reports
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Figure 1.1 VSTS consists of TFS and several role-based client products.

Background on software development processes

The practice of software development has evolved considerably in the last 50 years.
When early computer programs were written in the 1950s and 1960s, engineers mostly
followed a code and fix approach to solve business problems. This ad hoc process soon
became untenable for large-scale development projects. In the 1970s, the waterfall
model, emphasizing up-front design and meticulous planning, was proposed as a way
to reduce execution risk. The waterfall model had an enormous impact on software
engineering and continues to be followed in many organizations today.

In the 1990s, the IT industry went through seismic changes. The primary drivers were
business- as well as technology-related. With the introduction of personal computers in
the 1980s, computing power increased dramatically, while the associated hardware and
software costs went down. Global communication was revolutionized with the advent
of the World Wide Web in the 1990s. Businesses became geographically unfettered
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and 24/7 service availability became routine. The new world demanded rapid software
delivery in the face of constantly changing business realities.

As a result of these transformations in the 1990s, software projects increased in
complexity while simultaneously demanding drastic cuts in implementation time. The
requirements for security, availability, interoperability, scalability, and performance
became much greater than they were in the 1970s or 1980s. Furthermore, develop-
ment teams became distributed globally and started working asynchronously—signifi-
cantly increasing the chances of miscommunication and mismanagement.

Beyond the waterfall, new software development methodologies were proposed to
meet the requirements of the brave new world. lterative processes, emphasizing incre-
mental delivery of value, were proposed in the 1990s. Iterative processes such as the
Microsoft Solutions Framework (MSF), Rational Unified Process (RUP), and others
essentially suggested mini waterfall-based cycles—the development period was divided
into iterations that incrementally enriched a core set of key functionalities.

In early 2000, agile processes were proposed in an attempt to further reduce devel-
opment time and increase productivity. Agile processes, such as extreme program-
ming (XP), Scrum, Crystal, and feature-driven development (FDD), advocate high-
fidelity communication (mostly face to face). They also significantly reduce documen-
tation, eliminate big up-front planning and design work, advocate testing as an inte-
grated part of development, and relentlessly emphasize creating working software that
meets immediate needs.

However, despite the prevalence of so many methodologies, the industry-wide suc-
cess rate for software projects remains low. Why has the project success rate not
improved in the last decade? We’ve already discussed many reasons, but in my opin-
ion, one of the main reasons has been the lack of widely available, cost-effective, and
integrated toolsets to implement a chosen process on an end-to-end basis. Although, in
theory, a process may sound great, if you don’t have the right infrastructure to realize
it, the discussion remains largely academic.

Microsoft’s entry in the ALM market opens up new possibilities. The Microsoft
Solutions Framework (MSF) provides a process framework where you can plug in your
chosen process. VSTS ships with two builtin process templates—MSF for Agile Soft-
ware Development and MSF for CMMI Process Improvement. You can add other third-
party process templates (such as RUP or Scrum) or create a custom process.

TFS provides the infrastructure needed to support enterprise-wide processes across
distributed organizations. The artifacts, policies, and workflows defined in the process
are available to the entire team via TFS. TFS also provides the metrics and reports
needed to gain visibility regarding project status, trends, and roadblocks. The ultimate
goal is to provide a “friction-free” environment where the infrastructure enhances col-
laboration, productivity, and quality.

TFS architecture

TFS is based on a distributed architecture. The product consists of three logical tiers
(see figure 1.2). They are discussed in sections 1.2.1 through 1.2.3.
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Figure 1.2 TFS is based on a logical three-tier architecture.

Client tier

The client tier consists of components that interact with the user. It includes Team
Explorer, add-ins for Microsoft Excel and Microsoft Project, command-line tools, and
third-party VSIP (Visual Studio Industry Partners) packages. Components in the client
tier communicate with the application tier via a set of APIs defined in the Team Foun-
dation object model.

Application tier

The application tier consists of a number of web services that provide access to core
system services. The services are grouped in two categories—data services (work item
tracking, source control, build management) and integration services (security, regis-
tration, events, linking, classification). Additionally, the application tier hosts the
SharePoint-based portal and SSRS (SQL Server Reporting Services)—based reports.

Data tier

The data tier consists of operational databases, a data warehouse, and an Analysis Ser-
vices (OLAP) cube. This tier stores persistent data related to work items, source code,
builds, team projects, security, activities, notifications, and so on.
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Major features e
The features offered by TFS can be divided in five
categories (see figure 1.3). They are discussed in

" — " e

sections 1.3.1 through 1.3.5.

. Project

o

Work item tracking Automation

The work item tracking (WIT) system enables
you to create, modify, copy, and query work
items. In TFS, the term work item denotes an
item that you want to track during the development process. Work items include bugs,
tasks, scenarios, requirements, change requests, and so on. The work item types that
are available in a team project are defined in the corresponding process template. You
can also create custom work item types in addition to the built-in ones.

A work item type definition contains field definitions, form layout information,
and state transition rules. Work item type definitions are stored in XML files associated
with process templates. You can use the Process Template Editor included in the TFS
Power Tools to graphically edit the work item types (download TFS Power Tools from
http://msdn2.microsoft.com/en-us/ tfs2008 /bb980963.aspx).

Work items can be queried using a SQL-like query syntax called Work Item Query
Language (WIQL). The VSTS IDE includes a graphical query editor for creating and exe-
cuting queries. You can also create and execute WIQL queries from custom program
code using the TFS object model.

The work item form (see figure 1.4) is fully customizable. You can change the look
and feel by creating new tabs, adding or removing form fields, and inserting custom

Figure 1.3 TFS offers five major features.
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Figure 1.4 Work item tracking enables you to monitor execution status of requirements, functional
specs, tasks, bugs, and more.
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controls. Work items can be linked to one other (support for hierarchically linked
work items is coming in the next version), can contain attachments, and also have an
audit log showing the change history.

Work items can be bidirectionally synchronized with Excel and Project for con-
sumption by stakeholders who may use these products for data entry and project man-
agement. You can also use the TFS object model to synchronize work items with other
products as needed (such as your enterprise project management system).

Version control

Team Foundation version control (TFVC) provides the capability to store files in a cen-
tral repository, along with their version information (see figure 1.5). Effective support
for managing and evolving source files is critical for implementing an ALM platform
that helps, not hinders, the development process. Arguably, the most important asset
in your development effort is the source code itself. You need a flexible and reliable
system for developers to store code files, secure them, retrieve them as needed, isolate
concurrent development efforts, and attach metadata to each check-in.

TFVC provides reliable change management via atomic check-ins. When you check
in a set of changes as part of a single changeset, either all changes will be committed
to the repository or none will be committed. This transactional check-in behavior
ensures that the codebase remains in a consistent state at all times. You don’t have to
worry about a partial update breaking the internal consistency of the codebase.

TFVC supports check-in policies that help protect the integrity of the codebase.
Check-in policies help ensure that the code being checked in meets appropriate qual-
ity criteria. The quality criteria may include passing static code analysis, associating
check-ins with work items, and so on. You can also create custom check-in policies and
implement your own change control criteria. If a developer checks in code by overrid-
ing a policy, TFVC can send out an email alert containing the reason. The policy over-
ride information is also recorded in the data warehouse, allowing the creation of
reports to track the action.

Source Control Explorer |~ Al Tasks [Results] |
il a2 K |G| 53 38 9 | 68 - 28 3 | workspace: JAMILLAPTOP -
Source location: ]_ﬂ $iMSF_agile_1

Folders b3 I Local Path: C:\Workspaces\MSF_Agile_1
= 5] JAMILLAPTOP Hame | Pending Change [ User | Latest
=g MSF_pgile_1 3 Main Yes
Bl Main [_dRelease Yes
= Helloorld 1 TeamBuildTypes Yes
= HelloWorld
{1 Properties

-1 Helloworld-branch
[=}-{.7 OrcasBuildTests
- {F OrcasBuildTests
{1 Properties
&[] Release
(] TeamBuildTypes
Lyl MSF_pgile_2

Figure 1.5 Version control provides a central repository for source code and other artifacts.
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TFVC makes it possible for developers to create shelvesets. Shelvesets are used to store
pending version control changes, associated work-item links, and comments on the
server without performing a check-in operation. Developers can use shelvesets to back
up changes before starting a new task, to easily share changes between multiple devel-
opers, or to perform code reviews.

TFVC offers low-overhead branching and merging capabilities to facilitate paral-
lel development. Branching allows a collection of files to evolve on two independent
paths, or branches. Branching creates a parent-child relationship between the two
collections of files, such that changes made on one side of the relationship don’t
affect the other until an effort is made to merge the changes from one branch to
another. Branching is commonly used at various milestones within the development
lifecycle. During the development phase, multiple child branches can be used to
allow teams to develop features in isolation before merging back to a common par-
ent branch. When the product ships, a “release” branch can be created so that prod-
uct maintenance is done in isolation from the next version’s development. After
release, branching can be used to create service packs and patches to support
the product.

Merging is used to integrate code between branches. TVFC enables you to easily
merge code that’s located in related branches (branches that are related via parent-
child relationships). Although less straightforward, TFVC allows you to merge code
between unrelated branches using a baseless merge. Typically, all changesets up to a
particular point are included in a merge. However, TFVC also supports cherry pick
merges, where you can specify certain changesets to be included in the merge. You
can also view merge candidates, review merge histories, detect and resolve merge con-
flicts, and roll back merges.

When you put it all together, you’ll find that TFVC provides a scalable enterprise-
class infrastructure for supporting your code management needs. Using third-party
products, you can use TFVC within other IDEs and operating systems. Whether you fol-
low an agile or a more formal development methodology, you’ll find that TFVC pro-
vides strong support during all phases of the software lifecycle—including
development, testing, release, and maintenance.

Build automation

An automated build system that empowers you to build early and often is crucial for
success. In addition to simply compiling the source files, a good build system gener-
ates tracking and quality information for each build. The tracking information should
include which files were changed, which bugs were fixed, which features were imple-
mented, who launched the build, and so on. The quality information should include
which build verification tests (BVTs) ran successfully, what kind of code coverage was
achieved, and the like.

Team Build provides an out-of-the-box integrated infrastructure for managing auto-
mated builds. Under the covers, Team Build uses the MSBuild engine to generate
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assemblies. However, Team Build adds a host of other features that facilitate traceability,
collaboration, and quality. For example, Team Build generates a unique number for
each build, downloads source code from TFVC, associates appropriate work items with
the build, performs static code analysis, executes BVTs, generates code coverage infor-
mation, and pushes the generated binaries to designated drop locations. You also get
a build report showing the changesets that were included in the build, the work items
that were resolved, relevant quality and timing information, and other metadata asso-
ciated with the build (see figure 1.6).

You can customize the build process in several ways. You can create custom
MSBuild tasks that can fine-tune the build process using the full power of your chosen
programming language. These tasks can be invoked at specific points during the build
process. Team Build specifically provides customizable targets that you can override
for extending the build process. Additionally, Team Build provides a number of prop-
erties that you can configure to customize the build process.

In addition to streamlining the build execution process, Team Build provides a
number of features that facilitate build management. You can specify which kinds of
binaries to retain in the drop location and for how long, when to trigger builds (Team
Build supports continuous integration builds and rolling builds as well as scheduled
builds), which build machine to use for executing builds, which directories to use for
downloading the source files and for generating the output binaries, and so on.
Appropriate team members can also indicate the quality and QA status of each build
(such as Initial Test Passed, UAT Passed, Ready for Deployment, and so forth). Team
Build can also generate notifications when a build is completed or when a build qual-
ity is changed.
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Last changed by: JAMILLAPTOR| RSB
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Figure 1.6 Team Build offers a full-featured build creation and management infrastructure.
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Project portal

Effective communication between stakeholders is a key enabler of success in any soft-
ware development effort. Without effective communication, requirements get miscon-
strued, priorities get misaligned, and resources get misplaced. When working with
distributed or offshore teams, the need for effective communication is magnified
many times. In any software project, you must ensure smooth information flow and
augment it with effective metrics.

TFS facilitates information exchange by creating a SharePoint-based project portal
for each team project (see figure 1.7). The project portal serves as the focal point for
all stakeholders, across departmental boundaries. The portal hosts shared documents,
reports, and key performance indicators (KPIs), threaded discussions, announce-
ments, process guidance information, meeting workspaces, custom links, and what-
ever else you might consider appropriate for promoting collaboration. Anybody can
access the project portal and obtain relevant information using just a web browser
from anywhere in the world—without installing Visual Studio, acquiring VSTS
licenses, or worrying about firewalls. In addition to offering timely information, the
portal provides a sense of community, continuity, and context. The project portal can
also serve as an executive dashboard for members of the executive team.

TFS supports project portals based on Windows SharePoint Services 3.0, Microsoft
Office SharePoint Server 2007, and Windows SharePoint Services 2.0. The default
project portal is created during the creation of a team project. You can customize the
portal using the standard customization options available in SharePoint.
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Figure 1.7 The Project portal promotes collaboration and transparency.
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You can change the look and feel of the portal using SharePoint Designer, as well as cre-
ate custom web parts and add them to the portal. You can create custom reports and per-
form additional analysis. You can also create custom workflows associated with shared
documents. The default document libraries and their contents can be customized by
modifying the WssTasks.xml file associated with the process template. The site template
itself can also be customized so that new portals are based on your custom design.

Reporting

Reports enable you to keep your finger on the pulse of your development project. You
can view information in near-real-time regarding critical aspects of project
health—bug rates, velocity, test results, regressions, remaining work, build results,
work items, and so on (see figure 1.8). Additionally, you can create custom reports
and KPIs to better understand progress, identify bottlenecks, detect trends, and pre-
dict outcomes. Effective project management is impossible unless you have access to
accurate data and can easily analyze the information using your preferred representa-
tional formats (views).

TFS reports are based on SQL Server Reporting Services (SSRS). You can use the
included reports out of the box, modify them, or create new ones using Visual Studio
Report Designer. Your custom reports can be included in the process template so that
the new reports are automatically included in new team projects (which are created
based on the modified process template). For wide distribution, reports can be placed
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Iteration [MSF_Agite_t ~ Area [M5F_Agite_t ~ View Reért |
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Figure 1.8 Predefined and custom reports help you understand trends, bottlenecks, and performance.
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in the SharePoint-based project portal, in addition to being accessible from Team
Explorer. For ad hoc reporting purposes, you can use Excel (or other third-party
tools) to slice and dice the underlying data.

Reports access the data stored in back-end relational and Analysis Services data-
bases. The TFS data repository consists of a number of operational databases (not
used for reporting), a relational data warehouse, and an Analysis Services database
(OLAP cube). At regular intervals, the content and the schema of the data warehouse
as well as the cube are refreshed based on the data in the operational databases. This
approach provides flexibility and performance.

The Analysis Services database contains a cube named Team System that is most
often used in reports to display aggregate information. The cube contains several
measure groups (such as code churn, test result, and current work item) and dimen-
sions (such as date, team project, and build quality). For ease of navigation, and to
provide focused context, the cube is logically subdivided into a number of categories
called perspectives (such as build, current work item, and test result). Like any other
Analysis Services cube, you can enhance the Team System cube as needed to meet
your unique needs. For example, you can add KPIs, change the format of the cube,
partition the data, and so on.

Summary

In this chapter, we learned how TFS fits within the general context of software engi-
neering. We reviewed the platform’s high-level architecture and studied its major sub-
systems. We saw that TFS enables you to implement your chosen development
methodology on an enterprise scale. The product provides a robust ALM infrastruc-
ture, consisting of work item tracking, version control, build automation, project por-
tal, and reporting. TFS also interoperates with other products in the enterprise
ecosystem, such as third-party requirement gathering tools (for example, CaliberRM),
third-party IDEs (such as Eclipse), as well as Microsoft Office products. You can cus-
tomize TFS as well as extend its out-of-the-box features using the object model APIs.
You can also listen to TFS events, and leverage other extensibility points.

In the next chapter, we review the specific improvements that have taken place in
TFS 2008. Despite an impressive array of features in TFS 2005, there was room for
improvement, especially in the build subsystem. We review the changes and show you
how to take advantage of the enhancements.

The rest of the book drills down into real-life issues that arise when applying TFS in
the field. As practitioners in the industry, we know that there can be no one-size-fits-all
approach. In order to be able to successfully use any horizontal ALM platform within
the enterprise, we must have the assurance that the system meets the general needs of
security, reliability, scalability, auditability, interoperability, and performance. Not
only that, but it also must expose well-designed extensibility points that can be utilized
to meet the unique needs of the organization. Furthermore, the platform should have
a familiar user interface as well as internal consistency to facilitate easy adoption.
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Lastly, the product should be a well-behaved enterprise citizen, for painless hosting,
operation, and maintenance in enterprise IT facilities. This implies that the platform
should leverage as many existing IT assets as possible (such as databases, portals,
reporting services, and so on) for ease of administration as well as to lower cost of
ownership. TFS meets many of these enterprise requirements.

Although there’s definite room for improvement in TFS (and we study some of
those aspects in detail in the following chapters), we believe that TFS offers a compel-
ling solution for mitigating many common lifecycle concerns. You can start using TFS
today to improve your software development process.

1.5 References

“Standish Group Report: There’s Less Development Chaos Today.” SD Times. March 15, 2008. http://
www.sdtimes.com/content/article.aspx?ArticleID=30247
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Exploring the
changes in TFES 2008

This chapter covers

®  Architecture of Team Build
® (Creating and managing builds

® New functionalities in version control

Visual Studio 2005 Team Foundation Server (TFS 2005) was a version one product.
As such, it had certain deficiencies that are typically inherent in the first generation
of such an ambitious system. Visual Studio 2008 Team Foundation Server (TFS 2008)
delivers improvements in several areas, such as enhanced features in Team Build and
Team Foundation Version Control (TFVC), better performance and scalability, more
flexible system configuration, simplified installation, and support for SharePoint
Server 2007 and Microsoft SQL Server 2008.

Although the changes are generally incremental in nature, they add up to make
TFS 2008 a more reliable, usable, and extendable product.

This chapter discusses some of the new features available in TFS 2008. We look
at some of the important changes that are likely to impact your software develop-
ment process. Specifically, we focus on the improvements made in Team Build

16
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and Team Foundation version control. The material in this chapter is introductory
in nature.

In this chapter, you’ll learn about the following:

Topology and configuration of build agents and Team Build service—A build agent rep-
resents an instance of the Team Build service that can generate builds. Learn
how to create build agents and configure various properties (such as security,
build directory, and communication port) to suit your build environment.

Houw to create new build definitions and queue builds—A build definition contains
metadata (such as solutions to build, tests to run, drop management policies,
and so on) regarding a build. At runtime, a build definition is handed over to a
build agent for execution. A build agent can execute a single build definition
per team project at a time. Additional build requests are queued. You can prior-
itize these builds as well as remove them from the queue. You can also stop or
pause builds that are in progress. Learn how to create continuous integration
(CI builds), rolling builds, and scheduled builds.

How to execute parallel builds—Executing builds in parallel (building configura-
tions and solutions simultaneously) on multi-processor or multi-core machines
can speed up the build process significantly for large projects. Learn how to
configure Team Build to support parallel builds and what takes place behind
the scenes.

How to use the Build Explorer—The Build Explorer serves as the build manage-
ment dashboard. You can view the status of queued and completed builds, set
priorities, start and stop builds, manage build agents, and filter the displayed
list using various criteria.

How to manage build qualities—Build qualities indicate the status of a build after
evaluation by the Software Quality Assurance (SQA) group, or by the Central
Build group, depending upon how the roles in your organization are struc-
tured. You can now customize the available build qualities in Team Build. Learn
how to define build qualities and assign them to individual builds.

How to generate incremental builds—Downloading only the modified source files
and building only the corresponding binaries can significantly speed up the
build process for large projects. Learn how to use the new properties offered by
Team Build and perform incremental builds.

How to use the Team Build object model—The new object model for Team Build
exposes many more ways to interact with the build system. Learn about the main
interfaces and classes, Create sample programs to discover real-time status of
build agents, queue builds, and to find a build given a work item number.

How to get the latest version on check-out—Team Foundation version control now
offers the capability to automatically download the latest version when you
check out a file for editing. Learn about the pros and cons of this approach and
how to turn it on or off.
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= How to work with files in offline mode—Visual Studio 2008 offers built-in support for
manipulating source files in offline mode when Team Foundation Server 2008
isn’t available. Learn how to use the offline feature and how to synchronize the
modified files with TFVC once TFS 2008 is available again.

= How to compare folders—You can now compare folders (in addition to files) in
TFVC. Both local and server folders can be selected for comparison. Learn how
to use this feature and configure various options foroptimum results.

= How to use annotations—Annotations enable you to see the change history of a
file on a line-by-line basis. This information is helpful for understanding the
evolution of a file at a fine-grained level. Learn how to determine who changed
what and when.

Team Build

Team Build has gone through significant changes in TFS 2008. The changes involve how
builds are set up as well as the internal structure of the Team Build targets file. In this
section, we look at the major changes and how they affect the way you use Team Build.

Topology and security

The most important topology change in Team Build involves using Windows Commu-
nication Foundation (WCF) web services to talk to the build agent (the build
machine) from the application tier machine (see figure 2.1). The application tier
machine in TFS 2005 used .NET remoting to talk to the build machine, whereas the
application tier machine in TFS 2008 uses WCF. The WCF service is hosted in a man-
aged Windows service in the build machine. Consequently, Internet Information
Server (IIS) is not required to be installed on the build computer.

HTTP/HTTPS MSSQL/TCP
SOAP/HTTP —— - —— ——
-Tier Server

S S

L] L]

S S Figure 2.1 TFS 2008

uses WCF web services to
Team Build Servers Data-Tier e communicate withbuild agents.
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The Team Build service is implemented in an assembly named TFSBuildService.exe
located in the %ProgramFiles%\Microsoft Visual Studio 9.0\Common7\IDE\Private-
Assemblies folder. Within this assembly, a class named Microsoft.TeamFoundation.
Build.Agent.BuildServiceManager (inherited from System.ServiceProcess.
ServiceBase) implements the Windows service. In the OnStart method (inherited
from the ServiceBase class), an instance of the System.ServiceModel.ServiceHost
class is created for hosting the WCF service. The main class for implementing the
WCF service is called Microsoft.TeamFoundation.Build.Agent.AgentService. This
class implements the WCF service contract and exposes key methods for starting and
stopping builds, getting information about in-progress builds, and so on (see fig-
ure 2.2).

You can configure the build agent to use a secure HTTPS communication chan-
nel as well as require a client certificate. You can also select the authentication proto-
col to be used, such as NTLM (the default), Kerberos, and so forth. To further limit
access, you can specify a single user account that’s allowed to communicate with the
build agent.

The security settings are specified in the TFSBuildService.exe.config file, located in
the %ProgramFiles%\Microsoft Visual Studio 9.0\Common7\IDE\PrivateAssemblies
folder. When using HTTPS, also make sure that the Require Secure Channel (HTTPS)
check box is selected in the Build Agent Properties dialog box (see figure 2.3). To
learn about how to set up build agents to require HTTPS, visit http://msdn2.micro-
soft.com/en-us/library/bb778431(VS.90).aspx.

»

[ AgentService

Class

W3

=l Properties
7 BinariesSubdirectory { get; } : string
i“i'} Build { get; } : IBuildDetail
"5 BuildDefinition { get; } : 16uildDefinition
% Buildserver { get; } : IBuildServer
f BuildTypeDirectory { get; } : string
j‘ LastBuildhumber { get; } : string
r LastGoodBuildhumber { get; } : string
' ServerUICulture { get; } : string
_|";‘t SourcesSubdirectory { get; } : string
j'} TeamBuildInstallPath { get; } : string
_’ja TeamFoundationServer { get; } : TeamFoundationServer
7 TestResultsSubdirectory { get; } : string

=l Methods

W AgentService()

¢ DeleteBuildDrop{string tFsUrl, string dropLocation) : void

¥ GetBuildInProgress(string tfsUrl, string teamPraject) | string Figure 2.2 The AgentService
& StartBuild(string tFsUrl, string buildUri) : void class contains high-level methods
% StopBuild(string tFsUrl, string buildUri) : bool . and properties for managing the

build process.
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Build Agent Properties 21x|

Display name:
[Build_agent_t

Description:

Computer name: Communications port:
lOr’casBetaZJFS\r‘STS 9191
| ¥ {feative secure ehannel HiTiEs) |
Working directory:
[$(Temp)\$(BuildDefinitionPath)
Agent status:
}Enabled j 1 builds in queue
Finished building

\MSF_Aglle_11Build_Dady_\inFarmiBuid_Daily_WinForm_20070810.7 on
8/10/2007 5:33:44 PM

Default I oK | Cancel | Figure 2.3 You can use HTTPS to secure

communications with build agents.

Build agents and team projects

In TFS 2008, the notion of a build machine has been abstracted to some degree. Con-
ceptually, a build agent represents a service that can create builds. The long-term goal
is to eventually have a pool of build agents, each publishing information about sup-
ported team projects as well as other operational metadata. The published informa-
tion will enable you to select a build agent to generate a particular build, based on
current conditions and performance characteristics.

In TFS 2008, build agents are scoped to team projects. In the Build menu, if you
click Manage Build Agents, the Manage Build Agents dialog box appears, displaying
only the build agents that belong to the currently selected team project (see figure 2.4).
This means that if you want to create builds for different team projects on the same
build machine, you need to define a separate build agent for each team project. This
behavior is inconvenient and counterintuitive, and is expected to be changed in a
future version.

Manage Build Agents e |
Build agents:
Mame /| Status | Queued Builds New... I

Agent_MSF_Agile_1 Enabled

Figure 2.4 The
Manage Build Agents
dialog box enables you
to create, update, and
delete build agents.
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Although typically a single build agent runs on a given build machine, you can manu-
ally configure multiple build agents to run on the same machine (listening on differ-
ent ports). A typical scenario might be to use the same physical build machine to
accept build requests from multiple TFS servers.

Understanding the structure of the build directory

In TFS 2005, you could specify the build directory when launching a build. In
TFS 2008, the build directory path is a property associated with a build agent (see fig-
ure 2.3 displayed earlier), and can’t be specified at runtime.

In TFS 2008, the default directory path associated with a build agent
is $ (Temp) \$ (BuildDefinitionPath). The $(Temp) variable represents the temp
directory associated with the account under which the Team Build service is run-
ning (for example, C\Documents and Settings\TFSBuild\Local Settings\Iemp on my
machine). The $ (BuildDefinitionPath) variable expands to <TeamProject_Name>\
<BuildDefinition_Name>. For example, if the team project name is MSF_Agile_1 and
the build definition name is Nightly_Build, then $(BuildDefinitionPath) will
expand to MSF_Agile_1\ Nightly_Build.

If you’re concerned about the length of the path, you can use the $(Build-
DefinitionId) variable instead of $ (BuildDefinitionPath). $ (BuildDefinitionId)
expands to an integer associated with the build definition. You can also use environment
variables to represent the path, or simply hard-code it.

Under the path defined by $(Temp) \$ (BuildDefinitionPath), Team Build cre-
ates the following three subdirectories (see figure 2.5):

»  Sources—Contains the source files downloaded from TFVC
= Binaries—Contains the generated binaries
»  BuildTypes—Contains the TFSBuild.proj file, the TFSBuild.rsp file, and build log

% C:\Documents and Settings\ TFsBuild\Local Settings' Temp'\MSF_agile_1\Nightly_Build

Fle Edit Wiew Favortes Jooks Help
(DBack v ) - T | S search [ Folders | | x 9| @
Addrecs J L) C\Documents and Settings| TFSBuldiLocal Settings| TemplMSF_Agile_1\Nighthe_Build

Folders x | [ame = sza [ Typs [ Date modfied [Lattritutes
B ) TFsuid -l LBinaries File Folder 11{30{2007 12:33 &M
& B Apphcation Deta CuildType File Folder 11{30£2007 12:33 A
) Desktop (Dsources File Folder 11/30£2007 12:33 Al
) Favorites
= 1) Local Settings
% | Application Data
() History
B I Temp

E ) Helloworld
= 2 HellowWorld
B 3 obj
) Properties
= 1) TeamBuildTypes
) Heloworkd_Build

Figure 2.5 The Build directory contains various subdirectories for downloaded source files and
generated build binaries.
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If you want to change the names of the Sources and Binaries subdirectories, you can
modify the SourcesSubdirectory and BinariesSubdirectory keys, respectively, in
the TFSBuildService.exe.config file (located in the %ProgramFiles%\Microsoft Visual
Studio 9.0CommonNIDE\PrivateAssemblies folder). You can also specify the subdirec-
tory for storing test results (not displayed in figure 2.5) using the Test-
ResultsSubdirectory key.

Understanding the structure of the build directory is important in various scenar-
ios. For example, if you encounter the 260-character limit in Windows for file paths,
you can use the techniques described earlier to shorten the path of the build direc-
tory. (For more information regarding the 260-character limit, visit http://

msdn2.microsoft.com/en-us/library/aa365247.aspx.) Furthermore, if you create
multiple build agents (for processing builds from the same team project or for pro-
cessing builds from multiple TFS servers) on the same machine, you need to specify
different build directories to prevent potential conflicts.

Creating a new build definition

Build definitions in TFS 2008 replace the old build types of TFS 2005. A build type in
TFS 2005 was represented by three files—TFSBuild.proj, TFSBuild.rsp, and Workspace-
Mappings.xml. These files were located in the $/<Team Project>/TeamBuildTypes/
<Build_Type> folder in TFVC. A build definition in TFS 2008 encapsulates more infor-
mation (such as retention policies and triggers) and can be queued for execution.
The MSBuild projectrelated data for a build definition is still stored in the TFVC
repository (in TFSBuild.proj and TFSBuild.rsp files located in your chosen
TFVC folder). But other information associated with a build definition is stored in the
TFSBuild database (for example, workspace mapping information is stored
in tbl_WorkSpaceMapping table, drop location is stored in tbl_BuildDefinition,
build agent information is stored in tbl_BuildAgent, and so on). Unlike build types in
TFS 2005, you get a user interface in TFS 2008 to edit some of the information associ-
ated with a build definition, which you access by right-clicking the build definition
and selecting Edit Build Definition from the context menu. However, the MSBuild
project-related information still has to be edited manually by checking out the TFS-
Build.proj and/or TFSBuild.rsp files, making changes, and checking them back in.

To create a new build definition, right-click the Builds node in Team Explorer and
click New Build Definition from the context menu. The Build Definition dialog box
has six tabs oriented vertically. Let us review the functionality of each tab.

THE GENERAL TAB

The General tab (see figure 2.6) contains the name of the build definition as well as
an optional description. You can deactivate a build definition by selecting the Disable
This Build Definition check box. The ability to disable a build definition is useful, for
example, when you want to temporarily disable a scheduled or continuous integration
build definition while the codebase is being fixed. (You wouldn’t want broken builds
to be piling up based on a faulty codebase.) But if there are builds that are already
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Build Definition - CI_Build 21l

Geriarsl Build definition name:

Workspace jc1_Buld

Project File Description {optional):

Retention Policy This build takes place with every check-in. ;[
Build Defaults

Trigger

r Disable this build definition (no new builds will be queued).

Figure 2.6 Use the General tab to specify the name, description, and current
availability of the build definition.

queued or running, those won’t be affected when the Disable This Build Definition
check box is selected.

THE WORKSPACE TAB

The Workspace tab (see figure 2.7) allows you to construct a build workspace. A build
workspace maps TFVC folders to local folders. The local folders reside under the root

Build Definition - CI_Build d B

General Working folders:
— L Local Polder
ceDir)

Project File )

Retention Policy
Build Defaults
Trigger

Copy Existing Workspace. .. I

Figure 2.7 Use the Workspace tab to map TFVC folders to local folders.
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build directory specified for the build agent. Unlike TFS 2005, you can’t specify the
build directory at runtime. If you’ve used TFS 2005, you’ll find that defining build
workspaces is more intuitive in TFS 2008. As in TFS 2005, a build workspace filters the
solutions available for generating builds. Build workspaces also filter the files that are
downloaded from TFVC during a build (as in TFS 2005, only the files located in the
specified server folders are downloaded). Furthermore, as in TFS 2005, build work-
spaces limit the changesets associated with a build by labeling only the files that
belong to the specified server folders. However, unlike TFS 2005, build workspaces in
TFS 2008 allow you to select code from multiple team projects. Instead of creating a
workspace from scratch, you can copy an existing workspace from TFVC by clicking
Copy Existing Workspace.

THE PROJECT FILE TAB

The Project File tab (see figure 2.8) enables you to create a new TFSBuild.proj file or
select an existing one. Note that unlike TFS 2005, where the TFSBuild.proj file was
required to be located in the $/<Team Project>/TeamBuildTypes/<Build_Type>
folder, in TFS 2008, this file can be in any folder in TFVC. This allows you to branch
and merge the TFSBuild.proj file along with the corresponding source files. If a TFS-
Build.proj file hasn’t been selected, a Create button appears in the Project File tab.
Click Create to construct a new TFSBuild.proj file. This action displays the MSBuild
Project File Creation Wizard (see figure 2.9). This wizard is similar to the one avail-
able in TFS 2005 for creating build types. You can select the solutions to build (order
the solutions based upon dependencies), specify the build verification tests to run,
collect code analysis data, and so on.

Build Definition - CI_Build 211

Team Foundation Build uses an MSBuild project and response file to perform your build.

Gy |
i Specify the location in version control ko store these files.

Workspace

‘ersion control Folder:
& Project File
|$IMSF_AgiIe_1fMaianeamﬁuildTypes,iCI_Buiki Browse. .. |

Retention Policy

Build Defaults 4\ Warning: No TFSBuild. proj file was found in the version control folder specified
. above. To create a new project file, click Create to run the MSBuild Project File
Trigger Creation Wizard,

A4 This icon indicates that the tab requires input. OK Cancel |
S

Figure 2.8 Use the Project File tab to select an existing MSBuild project file or to
create a new one.
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P —
Y

A4 . Select and order solutions to build

_ Solutions are listed based on the specified workspace, Selected solutions will be builk sequentially in

25

Configurations the order specified below.
Dpiices Select and ordler sclutions ko buid:
IV (Select Al

${MSF_Agile_1/MainjwindowsFormsApplication1 fWindow:

< Previous " Next > I Einish | Cancel

K| 5

Figure 2.9 Use the MSBuild Project File Creation Wizard to generate an MSBuild project file

based on your selections.

THE RETENTION POLICY TAB

The Retention Policy tab (see figure 2.10) helps you manage the binaries in the drop
location. For each build outcome, you can specify whether to keep old build binaries,

Build Definition - CI_Build el B
General Specify how builds should be retained:
Workspace | | Buid Outcome | Retention Policy
Praject File -
(8} Stopped Keep All
€3 Partially Succeeded Keep Al
Build Defaulks 'b 4 &
@ Succeeded Keep Al
Trigger

Mote: Completed builds may be exempted from their assaciated retention policy in the
view of builds by selecting Retain Indefinitely from their context menu.

IT] Cancel I
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and howmanyversionsshould be kept. Although you can’tspec-
ify custom retention policies in TFS 2008, the out-of-the-box
retention policies help automate routine housekeeping tasks
related to optimization of build storage space. Retention poli-
cies are especially useful in the context of continuous integra-
tion builds, where a great number of build binaries may be
generated in an active codeline, to avoid proliferation of
unneeded builds in the filesystem.

If you don’t want a particular build to be governed by the
specified retention policies, you can make exceptions on a case-
by-case basis. Select the build using Build Explorer, right-click
a build to display the context menu, and select Retain Indefi-
nitely (see figure 2.11). Later on, if you want the build to be
maintained as per the retention policies, you can turn the

L_] Open
Open Drop Folder
5) | Retain Indefinitely ]
4 EditBuild Quality
x Celete

g | Queue New Build..,

Edit Retention Policy...
Sort By »
Sort Ascending

o g

N N

Sort Descending

=

Refresh

Figure 2.11 Choose
Retain Indefinitely to
exempt a build from

option off again.
THE BUILD DEFAULTS TAB

the retention policies.

The Build Defaults tab (see figure 2.12) lets you specify the default build agent and the
drop location. To create a new build agent, click New. This displays the Build Agent
Properties dialog box (see figure 2.3, displayed previously). A build agent represents a

single build machine and accepts build requests from a single TFS server. Many of the
properties related to a build agent can be customized by modifying the TFSBuild-
Service.exe.config file located in the %ProgramFiles%\Microsoft Visual Studio 9.0\

Common7NIDE\PrivateAssemblies folder.

Specify the build agent and staging location For this build definition. These selections may

General
i be madified by the person queuing the build,

Workspace

Build agent:

Project File

Retention Policy

Description:
Build Defaults _I

Trigger

Builds will be staged to the following share (For example, \serverishare):
[ilorcasketaz_TFSYSTSIBuldShare

[ 1]

Cancel |

4

Figure 2.12 Use the Build Defaults tab to specify the default build agent and the
drop location.
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THE TRIGGER TAB

The Trigger tab (see figure 2.13) allows you to select the timing of builds. TFS 2008
supports continuous integration (CI builds) by launching automatic builds whenever
a check-in takes place in TFVC (TFS 2005 doesn’t have built-in support for CI builds).
You can generate a build upon every check-in or accumulate check-ins until the previ-
ous build is completed (this is called a rolling build). When selecting rolling builds, you
can also choose to initiate builds at certain intervals, limiting the number of builds
that are created each day.

If you select Accumulate Check-ins Until the Prior Build Finishes and specify a
delay time, Team Build will only launch builds at specified intervals (assuming there
are outstanding check-ins). However, the first check-in will trigger a build immedi-
ately; the delay will kick in from the second check-in onward.

You can also generate builds based on a schedule (select the Build Every Week on
the Following Days option and make appropriate selections). The scheduled build
feature enables you to create daily or nightly builds.

When creating builds, Team Build is smart enough to consider only those check-
ins that take place in one of the server paths specified in the build workspace. If you
don’t want a check-in (that’s in a server path specified in the build workspace) to trig-
ger automatic builds, specify ***NO_CI*** in the Comment field when checking in
the changeset. A changeset containing ***NO_CI*** in the Comment field doesn’t
trigger a CI build. You can obtain this special string from the NoCICheckInComment
property of the IBuildServer interface (discussed later in section 2.1.11).

Build Definition - CI_Build I d B4
General Team Foundation Build supports continuous integration by letting you trigger a build after
a check-n,
Workspace

" Check-ins do not trigger a new build
Project File

Retention Policy ¢ iBuild each check-in (more builds) ©

Build Defaults € Accumulate check-ins until the prior build finishes (fewer builds)
" Build every week on the following days:
¥ tonda;

Queue the build on the default build agent at:

Jz:00 am = Pacific Daylight Time (GMT -07:00)

™! Build ever if nothing has changed since the previous build

[ ok ] conca |

Figure 2.13 Use the Trigger tab to generate CI, rolling, or scheduled builds.
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Launching and queuing builds

Team Build queues build requests if another build belonging to the same team proj-
ectis in progress. In such an event, the build requests are put in a queue and executed
one at a time. This is a major difference between the build engines of TFS 2005 and
TFS 2008. TFS 2005 displayed an error message if you tried to concurrently execute a
build type belonging to the same team project in the same build machine.

Keep in mind that similar to TFS 2005, TFS 2008 can still execute only a single build
definition per team project using a given build agent. As discussed, the difference is
that if you try to concurrently execute another build definition that belongs to the
same team project (using the same build agent), TFS 2008 will queue the build request
instead of producing an error message. Of course, using multiple build agents, you can
always run build definitions from the same team project in parallel. (Also, as discussed,
typically a single build agent runs on a single build machine, although it’s possible to
configure multiple build agents to run on a single build machine.)

Support for queued builds in TFS 2008 allows you to send build requests to build
agents without worrying about the current status of the build machine. Build queues
are also helpful for CI builds, since Team Build can queue up multiple build requests
when a build is in progress (instead of rejecting pending requests).

To launch a new build, right-click a build definition and click Queue New Build from
the context menu. In the Queue Build dialog box (see figure 2.14), you can specify a
build agentfor executing the build. You can also indicate the priority of the build request.
Based upon a build request’s priority relative to other build requests in the queue, the
build agent displays the position of the build request in the queue. The queue position
gives you anidea of when the build might

getexecuted. You may not be able to pre- MRS ITRE I RIES
dict the exact time, since you may not ) 59t 2 bk deinkion o bukd ad ey an egont thet

. . will perform the i
know how long the preceding build \J)

Build definition:

requests in the queue might take; fur-

thermore, the priority of the preceding

build requests could change or they | =l

could be postponed or cancelled. e =l
In the Queue Build dialog box, you ] =]

can also specify the drop location and the T

command-line parameters to pass to [itorcasetaz_trsvsTsipuldshare

MSBuild. The ability to pass parameters riority in queue: Postion:

to MSBuild at runtime is an enhance- [niormal =l

ment over TFS 2005, where you had EPDud comnenc e o amenks (cptiorisl):

to edit the TFSBuild.rsp file to send j

parameters to MSBuild (you can still do
this in TFS 2008). Modify the TFS- cancel |
Build.rsp file for durable parameters and

use the Queue Build dialog box for ad  Figure 2.14 The Queue Build dialog box provides
hoc choices. various runtime options for build execution.
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Build definitions and security

After you create a build definition, you might want to limit who can execute it and
generate builds. If you’ve created multiple build definitions—for example, for devel-
opment, SQA, and release builds (possibly based on different source control folders as
well as other settings)—you’d probably want to restrict the groups of people who can
run each build definition.

Unfortunately, in TFS 2008, you can’t apply security on build definitions. Any user
who has access to a team project can execute all the build definitions contained in it.
This deficiency is expected to be corrected in a future version of TFS.

For now, the best you can do is prevent people from editing the build definitions.
To prevent a group of users from editing a build definition, select the folder in TFVC
that contains the corresponding TFSBuild.proj file and deny Read permission to the
group. If a user from the prohibited group tries to edit the build definition, TFS 2008
will display an error message (see figure 2.15).

|
Team Foundation Error Figure 2.15 TFS 2008 displays an
@ error message if a user attempts to

ItemNotFoundException The item 22 does not exist at the specified version, . . L
edit a build definition but doesn’t have

Read access to the folder containing
the corresponding TFSBuild.proj file.

Running parallel builds

Running builds in parallel can speed up the build process for large projects. MSBuild 3.5
introduces support for launching parallel builds on multi-processor or multi-core
machines. Team Build uses the MSBuild engine to generate builds. To generate parallel
builds using MSBuild, you need to do two things:

m Set the BuildInParallel task parameter to true.
= Specifyavalue (greater than 1) for the /maxcpucount (or /mfor short) command-
line parameter.

You should set up project-to-project references in your solutions so that MSBuild
can resolve the dependencies and create parallel builds in the correct order. For more
information regarding how MSBuild creates parallel builds, visit http://msdn2.
microsoft.com/en-us/library/bb383805(VS.90).aspx and http://msdn2.microsoft.
com/en-us/library/bb651793(VS.90).aspx.

Since Team Build invokes MSBuild behind the scenes to create builds, Team Build
needs to pass the correct parameter values to MSBuild in order to launch parallel
builds. This is achieved as follows.

Team Build attempts to build each configuration and each solution in parallel, if pos-

sible. In the Microsoft.TeamFoundation.Build.targets file (located in the %Program-
Files %\MSBuild\Microsoft\WisualStudio\TeamBuild directory), the MSBuild taskis called
with theBuildInParallel task parametersetto the values of the BuildConfigurations-
InParallel or BuildSolutionsInParallel variables (see listings 2.1 and 2.2). The
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values of BuildConfigurationsInParallel and BuildSolutionsInParallel are ini-
tialized to true in the Microsoft.TeamFoundation. Build.targets file.

Team Build offers a key named MaxProcesses in the TfsBuildService.exe.config
file, where you can specify the number of worker processes that MSBuild should gen-
erate (the defaultis 1). The value you specify should depend upon the number of pro-
cessors or cores in your machine. The value specified in the MaxProcesses key is
passed to MSBuild at runtime.

Listing 2.1 The CoreCompile target invokes the MSBuild task

<!-- Main compile target -->
<Target Name="CoreCompile"
DependsOnTargets="$ (_CoreCompileDependsOn) "
Outputs="@ (CompilationOutputs) ">

<MakeDir Directories="$ (BinariesRoot)"
Condition="!Exists('$ (BinariesRoot)')" />

<MSBuild BuildInParallel="$ (BuildConfigurationsInParallel)"
Projects="@(ConfigurationList)"
Targets="CompileConfiguration"
StopOnFirstFailure="$ (StopOnFirstFailure) ">
<Output TaskParameter="TargetOutputs" ItemName="CompilationOutputs"
/>
</MSBuild>

</Target>

Listing 2.2 The CoreCompileConfiguration target invokes the MSBuild task

<!-- Compile an individual configuration -->
<Target Name="CoreCompileConfiguration"
DependsOnTargets="$ (CoreCompileConfigurationDependsOn) ">

<MSBuild BuildInParallel="5 (BuildSolutionsInParallel)"
Projects="@(SolutionList)"
Targets="CompileSolution"
StopOnFirstFailure="$ (StopOnFirstFailure) ">
<Output TaskParameter="TargetOutputs" ItemName="CompilationOutputs"
/>
</MSBuild>

<!-- Add Platform and Configuration metadata to CompilationOutputs. -->
<ItemGroup>
<CompilationOutputss>
<Platform>$ (Platform) </Platform>
<Configuration>$ (Configuration)</Configurations>
</CompilationOutputss>
</ItemGroup>

</Target>

2.1.8 Using the Build Explorer

The Build Explorer acts as the build management dashboard, providing access to
queued as well as completed builds. To view the Build Explorer, right-click the Builds
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node in Team Explorer and select View Builds from the context menu (or double-
click the All Build Definitions element located under the Builds node). There are two
tabs in Build Explorer—Queued and Completed. The Queued tab (see figure 2.16)
shows build requests that are currently in the execution queue. The Completed tab
(see figure 2.17) shows builds that have been generated already. Note that the col-
umns available in these two tabs are different. The options available in the build tool-
bar also change depending on which tab is currently selected.

The Queued tab in Build Explorer displays builds that are in progress as well as
ones waiting in the queue. Using the build toolbar or the context menu associated
with a build entry, you can stop in-progress builds and postpone or cancel queued
builds. You can also change the priority of a queued build.

Note the Requested By column is available in both tabs in Build Explorer. This is a
new piece of metadata associated with a build that wasn’t captured in TFS 2005. Know-
ing who initiated a build is useful in many organizations, since it helps the audit process.
For CI builds, the Requested By column displays the name of the developer whose
check-in triggered the build. If there are multiple accumulated check-ins, the

~Build Explorer - MSF_Agile_1 | - X
2] | setpriorty> ) @ | B @ X | N | G2 B
Build definition: Status Filter Agent Filter:

<Any Build Definition> <Any Status> LI IEuu\d_Agent_l ;‘
@) Build Definition | Priority | Date Queued | Requested By | Buid Agent

¥ Build_Daily_WinForm Mormal  &/15/2007 8:28 PM  Administrator  Build_Agent_1
<) Build_Daily _WinForm MNormal  8/15/2007 8:29 PM  Administrator  Build_Agent_1
= Scheduled_Build Mormal  8/15/2007 8:29 PM  Administrator  Build_Agent_1
=) Build_Daily_WinForm Normal  8/15/2007 §:29 PM  Administrator  Build_Agent_t
) Scheduled_Build Mormal  8/15/2007 8:29 PM  Administrator  Build_Agent_1 |

W) Build_Daily_WinForm Normal  &/10/2007 7:56 AM Administrator  Build_Agent_1

| #) Queued i'ﬁCOn‘olsted|

Figure 2.16 The Queued tab in Build Explorer displays builds that are waiting to be executed.
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& Build_Daily_‘WinForm_20070810.6

Build_Daily_WinForm

/10/2007 7:56 AM

Administrator

&) Build_Daily_WinForm_20070810.5 Build_Daily_WinForm 8/10/2007 7:56 AM  Administrator
@ Build_Daily_‘WinForm_20070810.4 Build_Daily_WinForm Initial Test Passed 8/10j2007 7:49 AM  Administrator
(@ Build_Daily_winForm_20070810.3 Build_Daily_WinForm 81072007 7:48 &AM Administrator
& Build_Daily_WinForm_20070810.2 Build_Daily_WinForm UAT Passed 81072007 7:48 AM  Administrator
(@ Build_Daily_WinForm_20070810.1 Build_Daily_WinFarm 8/10/2007 7:47 AM  Administrator
@ Build_Daily_‘WinForm_20070809.3 Build_Daily_WinForm Released §/9j2007 8:35 &AM Administrator
(& Build_Daily_‘WinForm_20070809.2 Build_Daily_WinForm 819/2007 5:37 AM Administrator
] Build_Daily_WinForm_20070809.1 Build_Daily_WinForm 8/9j2007 8:37 AM  Administrator
@ Build_Daily_‘WinForm_20070804.3 Build_Daily_WinForm Ready for Deployment §/4j2007 4:45PM  Administrator

_~ Build Explorer - MSF_Agile_1 | - X
2] | setpriorky~ @) @ | [ EE e
Build definition: Quality filter: Date filter:
|Buwld_Dain_WinForm ;l |<nny Build Quality = _:J I<Any Tirne: :l
B ©f Name B | Buld Definiion [ Buld Qualky | Date Completed - | RequestedBy |
@ Build_Daily_WinForm_20070810.7 Build_Daily_‘WinForm 8/10/2007 5:33 PM  Administrator

I +) Queved | @ Completed |

Figure 2.17 The Completed tab in Build Explorer displays builds that have been generated.

Requested By column shows the name of the user associated with the last (highest num-
bered) check-in. For scheduled builds, Team Build displays “Team Build System
Account” in the Requested By column. For builds launched manually, the name of the
TFS user who launched the build is displayed in the Requested By column.

The Completed tab in Build Explorer is similar to the one available in TFS 2005,
but contains additional options. You can filter builds using build definition, build
quality, and build date. When you right-click a build, the context menu offers options
to delete the build, indicate the build quality, retain the build indefinitely, navigate to
the drop location, and so on. As in TFS 2005, you can double-click an entry to view the

detailed build report.
Initial Test Passed -
. . o Lab Test Passed
Managing build qualities Ready for Deployment
Ready for Initial Test
- . . . . Rejected
You can indicate the build quality using the Build Qual- |aciessed
ity drop-down in Build Explorer. Note that TFS 2008 | pstiston =]

offers more Build Quality settings (see figure 2.18) than
were available in TFS 2005. You can also customize the
available build quality settings. On the Build menu,

Figure 2.18 Use the Build Quality
drop-down to indicate the testing
and release status of a build.
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click Manage Build Qualities to launch

the Edit Build Qualities dialog box (see
figure 2.19). Changing the build qual- Qualty Name:

21|
ity settings in Build Explorer triggers [ Add |
itial Test Passe Remave |

TFS events. You can monitor the build
quality change events and take appro-

Ready for Deployment

; : 5 Ready For Initial Test
priate actions (such as copying files g
i i Released
from the drop location to a testing, ol
staging, or production server). Under Investigstion

Generating incremental builds

TFS 2008 introduces two properties ] concel |
(specified in the TFSBuild.proj file) Y/
that facilitate downloading only the

Figure 2.19 You can customize the build quality
changed source files as well as generat-  options to suit your development process.

ing only the affected binaries. They are

m IncrementalGet—Set this property to true if you want Team Build to down-
load only the modified source files (the files that have been changed since the
last build). By default, Team Build downloads every source file located in the
server paths specified in the build workspace.

® IncrementalBuild—Set this property to true if you want to download only the
modified source files and generate only the corresponding binaries. By default,
Team Build downloads all source files associated with the workspace and regen-
erates all binaries. For more information regarding how IncrementalBuild
works, visit http://msdn2.microsoft.com/en-us/library/aa833876 (vs.90) .aspx.

Incremental builds are especially useful when creating CI builds for large projects.
Downloading the full source code and doing a full build every time could create a
potential bottleneck in the build process (depending on project size, check-in fre-
quency, build schedule, hardware setup, connectivity speed, and so forth).

Exploring the Team Build object model

TFS 2008 introduces a new object model for Team Build. Conceptually, the object
model acts as the access point to the build system. Behind the scenes, the object
model communicates with the Team Build service to perform requested actions and
return corresponding results.

The top-level interface in the new Team Build object model (in TFS 2008) is called
Microsoft.TeamFoundation.Build.Client.IBuildServer. In TFS 2005, the top-level
class was called Microsoft.TeamFoundation.Build.Proxy.BuildStore and it was a
thin wrapper around the build web services. The build object model in TFS 2008 is a
lot richer.

IBuildServer is implemented by an internal sealed class named Microsoft.Team-
Foundation.Build.Client.BuildServer, located in the Microsoft.TeamFoundation.
Build.Client assembly. Since the BuildServer class is internal, you can’t instantiate it
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directly. When you call the GetService method of the Microsoft.TeamFoundation.
Client.TeamFoundationServer class and pass IBuildServer as the service type, the
method internally creates an instance of the BuildServer class and returns the refer-
ence to you.

As you can see in figure 2.20, IBuildServer exposes methods to create and delete
build agents and build definitions, queue builds, stop in-progress builds, and run

[ 1Buildserver %
Irterface
F=1
(=) Properties
T uidserverversion { get; } : BuldserverVersion
T NocicheckinComment f get;  : string
B @ faet;} - Fe

=1 Methods
AdiBuddQualty(string teamProgact, string qualty) ! void
AdaBuidQualty(string teamProect, stringlj qualties) : void
CancelBuldslintfJids) : void
Cancelfuias{iQuevedBuid] buids) : void
Createfuicigent(stning beamProject) : IBuidAgent

2 i agant} : Spec
CreatefuldAgent Specistring teamProject] : IBulddgentSpes
CreatefulddgentSpecisining teamFraject, string agentiame) : IBulddgentSpec

\gentspecstring jact, string ag string machi it port}: gentspec
& b ;
ect) :
tedubafintionspacliBu o oSl - e
o . ) » IBe
& Definti ¢ ject; string }o de
et aly ion difinbion) I8
o Detalso i i 4 SuDetaiSpec
taBusiDy g
7 ect} :
(5tring Ject, string : fBuidDetadspec
Craate g b 2 R

DeileteBiddgents{Fuldigent]] agents) : void
Defetebuiddgents{UnfT agenttiis} : void
i Defintionf] }: void
Beall 7 2 void
DeletefidtQualty{string teamProject, string quality) : void
DelatesuddQualtstring teamProfect, stringl] qualties) : void

Detoll] busids) : [BuicDeleti 7
oL ] buidlivs) + IuiDaleti &7
Evalustescheciies(] : void
Affe Definiti ingf [ serverftems) ; fBuidDeftion(]
GetBula el string Budchiumber, stringl] iformationTypes, QueryCptions.
Gt buldli) ; JoulaDetad
G L Dudoli, strngl]. yes, QuervOptions quervOptions] : IRudDetal

o

GetBuldDefintion{string teamProject, string name] ; TBusiaDefintion
oy

Getfuiduaktias/string teamPraject] : stringf}

GetDipiay Text{object value) : string

GetDisplay TextVakues(Type anum Type) : siringl]

GetEnumbale(Type enumType, string display Text, object defautvabe} : object

GeernimalbuicDetals(Uyi bulcU} ; JBulaetad

GatQuevedSuiblint guevediuldlel QueryOptions gueryOptions) : IQuevedBuid

GetQuevedBuidin] quevedBuldids, QueryOptions queryOptions) ; IQuevediuld]

GetSchecudeDaysiromDaysOf Week{DayOfWeek{] weekdays) : ScheduleDays

ProcessChangesetiit id) : void

QueryEL Soec rSpec) ; By yResul

Query (7 buitiag : lgentQueryResutf}

QueryBuia 78 7

Qu ' U] buie : \gent(]

QueryBuldDy e findic " i 7 i yResul

QueryBe i s . i ) itk 7

QueryBuicDefinti i ject] : IukiDefinition(]

Quervi LA s »

QueryBuichBuldbefintion cefintion] : Fulabetad]

QuerySuite([RaldDafintionSpac dafintionSpac) : Iuidbatafl]

Q s yResul

QueryBuids(BuldDetaiSpec] buldDetadpecs) : MuidQueryResutf]

Query bt + IBuidDetail]

QueryBuidi(string teamProject, string defintionVame) : Muicetall]

QuerpBuldsSy U] bulauts, stringl]information Types, QueryOptions queryOptions) : IBuldbetail]
4. © Foveveds

g vou quest reguest] ; fGx

QueweSui TBuldR equest reguest, Quevetptions options] » IQueuedBuld

it non i Y Figure 2.20 The

i Mme}:} 4 s " IBuildServer interface
StopBuids(BucDetall] buis) : void offers methods to interact

L3R 2B SR 2R SR 2B SR SR 28 28 JE JK 2% 28 28 JK 2K 48 2R S JF oF 28 S R 2 4k SR S JF 25 SR o 2 2K L oF JF o 2K 2 4 2% S 2K 4F S Sk 2K 4 S S SF JF 48 S JK % 4F SF S 2K o S 2K O oF ¢

sttt S ) with the build system.
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queries (in order to get information about builds, build agents, build definitions,
build qualities, and so on).

Other important interfaces include IBuildAgent (represents a build agent),
IBuildDefinition (represents a build definition), and IBuildDetail (represents an
individual build). See Figure 2.21 to learn about their properties and methods.

TBulldDetal 3
Inberface
o
= Properties
F putitgent { get; } ; Iulddgent
2 pdtgentin { get; } - U
IF BuldDefintion { get; } ; [uidDefintion
T Suldefintionti { get; } ; Ui

[ 1BuildDefinition 2 ) ,—f Bl { gel,) + bool
Interface B Suidumber { gely sety } £ string
-+ IBuldGrouptem U puldServer { get; ) ; IbuldServer
Q ' Commandtedrguments { get; ) ; string
= Properties v . 1 oat; set; )
_ 5 BuidServer { get; } - IBuidserver I ConfigurationrolcirPath { get; } : string
IBuildAgent % P ConfipurationFokderPath { get; set; } : string T ConfigurationFolderth { get; } ; L
Indarface SF ContnacusintegrationuietPeriod { get; sel } : it I Lroplocation { get; set; } 1 string
i ioutdaruphm 25 ContinuousintegrationType { get; set; } : Continuausintegrati, 3‘1' Z"f&“"’“‘ i ?’v‘”}”"“‘“’”
= 0 { et set; ) ir formation { get; } : IRudinformation
Bipropeies P DefautBulitgantiii{ get; } ; thi 55 wesprorever { get; set;  ; bool
:13‘ BuidDirectory { get; set; } : string 3 DefacltDroplocation { get; set; ) : string __3‘ LabeName { get; set; ) : string
_j BukdSarvar { gat; } 1 BuiiSarver P8 Dascription { gat; sat: ) ; stnhg R LastChangadBy { gat, } : string
= Description { geé; set; } ; string T Enabled{ gt set; } : hool = LastChangedOn { get; } : Datefime
T Machiahiame { get; 5et; ) : string B LastBulothi { gt ) ; Ui B Loglocation { get; set; } : string
S MaxProcesses { gely set; ) it T dastGoodbuict abel { get; } : string 5 Qualty { gel; set; }  string
S5 Port { get; sat; ) ot B LastGoodBuidiii { get; ) ; Ui T Requestedby { get; } : string
X QueveCount { get; } : int ' Retentionfolties { get; } : Dictionary <BukdStatus, [Retention.. O Requestedtor { get; } : string
T RequreSecureChannel { get; set; - B Schackdar { gat; | ; LisblSchackde> S SourceGetversion { gat; set; } : string
_j‘ Status { get; sel: } » AgentStatus = foets}: j Sartfime { gat; } : DateTima
S Satusttessege { gel; } : string S Methods § Q‘msfgwm,l-} .-fmlamms:
B Mathodks _ )  AddSchetiel) : Ichedkie = M{gsr'}{f:?m'} R
@ CopyTofstring teamProject} : IPuidtg. . @ CrastafuidRaguest() ; uldRaguast 2
Y Crestespec(} : BuldgentSpec @ o 5 25 = Methads
@ Delete(}: void @ Createmanualbuidstring buldhumber, string droplocation) = @ Connect(} : void
Y GatExpandedBulciectoryiiRuiaDer... @ CreatemanualBuldstnng buldhumber, string draptocation, .. W Comnectfint polinglnterval ISynchronielnvoke...
 savefi. void @ Createfrofectsie(} : IProjectfle . mmwmmm
- @ Greataspec() : IBuicDefintionSpec % Disconnect(] :
@ Deistes): void @ RefreshystringfJ informationTypes, QueryOption...|
@ QueryBuidsy) ; [BtDet % RefreshaiDetadn} : void
@ 5.,‘0_.,0,; ot @ Refreshvinimabetais() : void
/ & Savaf).: void
W Stopf}: void
W W) void

=l Events

#  PofingComplated : FoalingGompletedtventHand!
SatusChanged : StatusChangesEventHander
SatusChangng : StatusChangedtvencrander

R

Figure 2.21 IBuildAgent, IBuildDefinition, and IBuildDetail provide information about
build machines, build definitions, and specific builds, respectively.

Now that we have an overview of the Team Build object model, let’s look at two exam-
ples of how this knowledge can be applied to solve real-life problems.

2.1.12 A sample program for queuing builds

In this section, we look at a sample program that finds the build agent that’s least busy
and queues a build in it (see listing 2.3). The steps are as follow:

1 Get a reference to the build server and get a list of build agents. The build
server offers a method named QueryBuildAgents for retrieving the collection
of build agents.

2 Iterate the collection of build agents and select the build agent that has the low-
est number of build requests queued. The IBuildAgent interface contains a
property named QueueCount to report the number of requests currently
queued in the build agent.
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3 Retrieve the build definition from the build server (using the GetBuildDefini-
tion method) and create a build request from it. The IBuildDefinition inter-
face contains a method named CreateBuildRequest for creating build requests.
After creating a build request, we can customize its properties. In particular, we
set the Buildagent property to the build agent selected in the previous step.

4 Finally, queue the build in the selected build agent, using the QueueBuild
method of the build server.

Listing 2.3 Queuing a build in the build agent with the lightest load

using System;
using System.Diagnostics;
using System.Collections.Generic;

using Microsoft.TeamFoundation.Client;
using Microsoft.TeamFoundation.Build.Client;

namespace OrcasBuildTests

class TeamBuildHelper
string _tfsUrl = TFS_NAME; Change these
string teamProject = TEAM PROJECT NAME; values for
string _buildDefinition = BUILD DEFINITION_NAME; your project

public void QueueBuildDefinition ()

{

try Get reference
{ to TFS Get
TeamFoundationServer tfs = reference
new TeamFoundationServer (_tfsUrl) ; to build
IBuildServer buildServer = server
(IBuildServer)tfs.GetService (typeof (IBuildServer)) ;
IBuildAgent [] buildAgents = Get list of agents that
buildServer.QueryBuildAgents (_teamProject) ; belong to project
//find the build agent with the lowest queue count
IBuildAgent selectedBuildAgent = null;
int lowestQueueCount = 0;
foreach (IBuildAgent buildAgent in buildAgents)
{
if (selectedBuildAgent == null) N
{ Initialize
selectedBuildAgent = buildAgent; cull"rentc:y
lowestQueueCount = buildAgent.QueueCount; :e e‘:?f
continue; gent |
} empty
if (buildAgent.QueueCount < lowestQueueCount) Select
{ agent if
selectedBuildAgent = buildAgent; queue
lowestQueueCount = buildAgent.QueueCount; count is
} lower
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//now queue the build definition to the
//selected build agent

//retrieve the build definition and create a new build
//request using the selected build agent
IBuildDefinition buildDefinition =
buildServer.GetBuildDefinition (
_teamProject, _buildDefinition);

IBuildRequest buildRequest =
buildDefinition.CreateBuildRequest () ;

buildRequest.BuildAgent = selectedBuildAgent;

buildServer.QueueBuild (buildRequest) ;

Queue build
} request in
catch (Exception ex) selected agent
{
Debug.WriteLine (ex) ;
throw;
1

}

2.1.13 Determining which build contains a particular fix

Continuing our discussion of the new Team Build object model, let’s look at another
real-life problem. A common request from SQA groups involves knowing which build
contains a particular work item. In order to retrieve this information, you could
launch the Build Explorer, go through each build, and view the Associated Work
Items section of each build report (see figure 2.22) to identify the build that contains

_ HelloWorld_Build_20071207.1 | v X

(i) Last refreshed on 12/7f2007 10:13:10 PM,

=l Summary

Definition name:

@ Succeeded

Build name: HelloWorld Build 20071207.1
Requested by: JAMILLAPTOP  Adrministrator
Tean project: M3F_fgile_1

HelloWorld_Build

Agent name: Agent_MSF_Agile_1
Command-iine arguments:
Started on: 1272007 12:45:00 A
Completed on: 12472007 12:45:33 AM
Last changed by: JAMILLAPTOP| TFSBuild
Last changed on: 12712007 12:45:33 AM
Quality:
Work items opened: Nok available
Source control version: c17
Log: \liamillaptoptdropiHelloWorld Build 20071207, 1\Buildlog.txt
[# Build steps @ 9 succeeded, 0 failed
& Result details for Any CPU/Release 0 etrors, 0 warnings, no test result
#:associated changesets: 10 associated changesets
= associated work items 1 associated work item
D /| Title | State | Assigned To
31 Fix HelloWaorld Message Resolved Adrministrator

Figure 2.22 The build report includes information regarding associated work items.
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the work item. Although this manual method would work, it would be time consum-
ing. An easier approach would be to determine this information using a custom pro-
gram, leveraging the object model. Listing 2.4 shows the code needed to obtain the
corresponding build number, given a work item number.

Listing 2.4 Finding which build contains a specific work item

public void FindBuild ()

{

string found in build = null;

try
{
TeamFoundationServer tfs = Get reference
new TeamFoundationServer (_tfsUrl) ; to TFS
IBuildServer buildServer = Get reference
(IBuildServer) tfs.GetService (typeof (IBuildServer)) ; to build server

IBuildDetail [] buildDetails =
buildServer.QueryBuilds (_teamProject) ;

foreach (IBuildDetail buildDetail in buildDetails)
List<IWorkItemSummary> workitems =
InformationNodeConverters.GetAssociatedWorkItems (buildDetail) ;

foreach (IWorkItemSummary workitem in workitems)

{

if (_workitem number == workitem.WorkItemId)
{
found_in build = buildDetail.BuildNumber;
break;
}
}
}

if (found in build != null)
Debug.WriteLine ("Work Item Id:" + _workitem number +
" found in build:" + found in build) ;
else
Debug.WriteLine ("Work Item Id:" + _workitem number +
" not found") ;
}

catch (Exception ex)
Debug.WriteLine (ex) ;
throw;

}

In listing 2.4, we invoke the QueryBuilds method of the IBuildServer interface to
obtain information related to all builds for a given team project. The information is
returned as a collection of IBuildDetail objects. We iterate over the collection and
extract the information exposed by the IBuildDetail interface. In particular, we’re
interested in the Information property of the IBuildDetail interface.
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The Information property is of type IBuildInformation and contains a Nodes col-
lection (see figure 2.23). Each member of the Nodes collection is of type IBuild-
InformationNode. The members of the Nodes collection represent build steps,
associated changesets, associated work items, and so forth. Instead of parsing the
information contained in IBuildInformationNode, we take a simpler approach and
use the InformationNodeConverters class.

The InformationNodeConverters class is a utility class that offers various static
methods for adding and retrieving build steps, associated changesets, associated work
items, and so on (see figure 2.24). We use the GetAssociatedWorkItems method of
the InformationNodeConverters class to obtain the list of work items associated with
a particular build. This method returns a collection of IWorkItemSummary objects.
The WorkItemId property belonging to the IWorkItemSummary interface contains the

IBuildInformation 2 |
Interface
0
= Properties
T Nodes { get, } : fbuldinformationNodel]
= Methods
¥ Createllode(} ; BBuldinformationVode
@ Defetef} : void
W GethodesSy Type(rtrng type) ! Lint<FBuidinformationode>

W GetsortecVocesBy Typefstring type, JComparer<iBulinformationfiode> co...
v Savef) : void

IBuildInformationNode =) |
Interface
=
= Properties
j} Chigren { get; } : iBuidfnformation
S5 meide { get; } : Dictionary<string, sting>
I get ) it
B LasthodiedBy { gel; } ; string
S fastviodiiedDate { get; } : Date Time
T Pavent { get; } ; Iuidinformationhiode
B Type { get; set; } . sting
= Methods
Vv Deletef} . void
W Sovef} : void

| IWorkItemSummary
Imterface

=

»|

= Properties
T AsvignedTo { get; set; } ; string
B i get: ik
B Status { get; ret; } ; stiing
SR e { get; set; }  string
:1: Tvpe { get; set; } : string
T Workitemld { get; set; } . int

B Workitemthi { get; set; } ; Ut Figure 2.23
o Methods IBuildInformation,IBuildInformationNode,
@ Savel): void and IWorkItemSummary interfaces enable you to

obtain detailed information about a specific build.
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ir InformationNodeConverters
| Static Class

10O

1= Methods

<

AddBuildStep(IBuildDetail build, string name, string message) : 1BuildStep
AddBuildStep{IBuildDetail build, string name, string message, DateTime startTime) : IBuildStep

AddOpenedWorkltems(IBuildDetail build, ‘WorkItem[] workltems) : List<IWorkItemSummary >
GetAssociatedChangesets(IBuildDetail build) : List<IChangesetSummary >
GetAssociatedWorkItems(IBuildDetail build) : List<IWorkItemSummary >
GetBuildSteps(IBuildDetail build) : List<IBuildStep>

GetConfigurationSummaries(IBuildDetail build) @ List<IConfigurationSummary =

Lk o < oF S o o oF o o S &

I
|
1
|
|
|
|
|
1
|
|
|
|
|
1
|
|
|
: GetOpenedWorkltems(1BuildDetail build) : List<I'WorkltemSummary >

AddAssociatedChangesets(IBuildDetail build, Changeset[] changesets) : List<IChangesetSummaty =
AddAssociatedWorkItems(IBuildDetail builld, Workltem[] workitems) @ List<IWorkItemSummary >

AddBuildStep(1BuildOetail build, string name, string message, DateTime time, BuildStepStatus status) : IBuildStep
AddConfigurationSummary(IBuildDetail build, string flavor, string platform, string logFile) : IConfigurationSummary

GetConfigurationSummary(1BuildDetail build, string flavor, string platform) : IConfigurationSummary

Figure 2.24 The InformationNodeConverters class offers useful methods to
configure build execution as well as to retrieve information about completed builds.

actual work item number. We compare this number with the input work item number

to identify the build we’re searching for.

Team Foundation version control

Compared to Team Build, the changes in TFVC are incremental. But there are signifi-

cant performance-related improvements that may not be immediately obvious, unless

you’re working on large projects. In this section, we discuss
the features of TFVC that have undergone improvements in
TFS 2008.

Get the latest on check-out

TFS 2005 didn’t provide a way to automatically download the
latest version when checking out a file. When you checked
out a file, TFS 2005 simply made the current version of the
file (the version that the server believed to be in your work-
space) editable. If there was a later version of the file in the
server, it wasn’t download to the local workspace.

This behavior was not a bug but a feature. The idea was
rooted in the fact that since files are often modified in a
group (a feature or a change request could affect multiple
files), downloading the latest version of a single file while
leaving others unchanged could make the software in the
local workspace inconsistent. Hence, the preferred way of
downloading changes from the server was to deliberately
fetch the appropriate version of all related files. This can be
done (both in TFS 2005 and TFS 2008) at the file or folder
level using the context menu. Right-click a file or folder and
select Get Latest Version or Get Specific Version from
the context menu (see figure 2.25). If you perform this

= View

35 [Get Latest version

J | | Get Specific Version...
£3  checkqut for Edit...
Lock..,
% Delete

Rename

{.‘) Wiew History
| Compare..,
Gﬂ Annotate
Branch...
Merge. ..
Move. ..
Apply Label...
Properties...
_:'j Refresh

Figure 2.25 You can
download a specific version
of a file from TFVC using the
context menu associated
with files and folders.
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operation at the folder level, the changes in that folder as well as in mapped subfolders
will be downloaded recursively.

The default check-out behavior remains unchanged in TFS 2008. But TFS 2008 pro-
vides an option (turned off by default) to automatically download the latest version
when checking out a file or folder. Many users have voiced this need when attempting
to ensure that developers are always working on the latest version of a file; people
often forget to consciously download the latest version. In the Tools menu, click
Options. In the Options dialog box, expand the Source Control node in the tree and
click the Visual Studio Team Foundation Server element; make your selection using
the Get Latest Version of Item on Check Out check box (see figure 2.26).

options ______ 2| x|

[+ Erwvironment )
[ Performance Tools —Source control proxy settings
i#l- Projects and Solutions § | Use proxy server
=) Source Control Proxy Server name: Port:

Plug-in Selection

Environment |

Visual Studio Team Foundation Se
[+ Text Editor
[#- Database Tools
[#- Debugging
() Device Tools
[*- HTML Designer I” show deleted items in the Source Control Explorer
t8- Office Tools ||_ Get latest version of item on check out I
i#- Test Tools
(¥ Text Templating Configure User Tools...
- Windows Forms Designer
- Workflow Designer
2| |

[ o | concel

Figure 2.26 The Options dialog box enables you to configure whether checking out a file
will automatically download the latest version.

If this check box is selected, TFS 2008 will automatically download the latest version of
afile or folder when you click Check Out for Edit from the context menu. If the check
box is cleared, TFS 2008 will simply make the current version of the file or folder edit-
able (by pending an edit). However, when you double click the file to open it (or
select View from the rightclick context
menu), TFS 2008 will inform you that there’s

21

The local version of this file in your workspace is out of date.
Would you like to view the server version or the workspace
version?

a mismatch between the server and local ver-
sions and ask which version you want to open
(see figure 2.27). Furthermore, you can find
out which files in your workspace are out-
dated by looking at the Latest column in the
Source Control Explorer (see figure 2.28).

& [Server version |

(" Workspace version

[ ]

Cancel

In the Select Item dialog box (see fig-
8 ( 8 Figure 2.27 TFVC displays the Select Item

ure 2.27), you have the option of working with
either the server version or the local version of

dialog box when there’s a mismatch between
the server and workspace versions of a file.
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Local Path: C:\WorkspacesiMSF_agile_1iMainiHelloworldiBelloworld
Narme | Pending Change I User Latest
[ Properties Yes
v ] Forml.cs edit Administrator No
v Lﬂ Forml,Designer.cs edit Administrator Yes
< LaForml.resx edit Administrator Yes Figure 2.28 The Latest column in
« -@HeIIoWorld.csproj edit Administrator ‘Yes Source Control Explorer displays
v ¥ HelloWorld.csproj. vspsce edit Administrator Yes the status of files in the workspace
« ] Program.cs edit Administrator Mo .
relative to the server.

a file. Recall that this dialog box is displayed for any file that has a mismatch between
its workspace and server versions.

If you choose to work with the workspace version, you’ll encounter a conflict when
checking in the changes (since the server version is different), and you’ll be asked to
resolve the version conflicts (see figure 2.29). When version conflicts are detected
during check-in, TFS 2008 halts the check-in process so that you can resolve the con-
flicts and verify the changes (otherwise, untested code will be uploaded to the server).
After you’re satisfied that the changes are valid, you can check in the changes.

On the other hand, if you choose to work with the server version, you’ll encounter
an error when trying to save the file (since the workspace version is different and is
still read-only); you can choose to overwrite the local file or save the file using a differ-
ent filename. Regardless of whether you work with the server version or the workspace
version, ultimately you’ll need to synchronize the two versions when you try to check
in the changes.

If you’ve checked out a file (there is a pending edit on it), and someone else
changes the file on the server (while it’s still checked out to you), TFS 2008 will display
a merge window if you try to get the latest version. The merge window provides a
mechanism for you to selectively (or automatically) incorporate the server-side
changes with the version in your workspace.

20

I\ Mo files checked in due to conflicting changes. To resclve conflicts, select items and click Resalve.

Conflicks:
MName | Type I Description | Path
“lProgram.cs  Version A newer version exists onthe server,  $/MSF_Agile_1/Main/HelloWorld/HelloWorld

4| |+

1 remaining, 0 resolved

Resolve... I Close |
4

Figure2.29 The Resolve Conflicts dialog box enables you to resolve conflicts between
the workspace and server versions.
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If you haven’t checked out the file (there is no pending edit on it), and someone else
modifies the file on the server, you won’t get a merge window when you try to get the
latest version; TFS 2008 will simply overwrite the workspace version with the server ver-
sion. Consequently, be careful when trying this if you don’t have pending edits—the
operation will unconditionally overwrite your workspace files with files downloaded
from the server. You can get into this situation if you go offline (see section 2.2.2),
make changes, and then set the read-only attribute. If you wish to merge server-side
changes with the version in your workspace, check out the file (pend an edit) and
then get the latest version.

Working offline

TFS 2005 didn’t provide an option in the x|
interface to work offline. If you needed to e ok

work offline in TFS 2005, you had to The Team Foundation Server http:/jamilaptop:8080] is currently unavailable.

. This solution will be opened offling,
remove the read-only attributes of the

source files, make necessary changes, and
then use the tfpt power tool (with the
online option) to pend the changes (once
the server was back online). In TFS 2008,
although the general approach remains unchanged from TFS
2005, offline support is integrated into the Visual Studio IDE R PEER _
and you don’t need to use a command-line tool.

e |

Figure 2.30 Visual Studio 2008 can switch to
offline mode if TFVC is unavailable.

Figure 2.31 Click the Go
Online icon to synchronize
whether TFS is available and switches to offline mode if itisn’t  local changes with TFVC.

(figure 2.30 shows the message box that’s displayed). When in
offline mode, the Solution Explorer window also displays an e
extraicon (named Go Online) in the toolbar (see figure 2.31). e
When connectivity to TFS is restored, click the Go Online icon Publish...

to pend appropriate changes to the files in your workspace. You ol
can also select the Go Online option from the right-click con-

When opening a project or solution, the IDE checks

4 Build

Calculate Code Metrics
. . . . . nqu ¢
text menu associated with the solution or file in Solution

#dd Reference...

Explorer. TFS 2008 supports edit, add, and delete operations Add Service Reference...
in offline mode, but not rename operations. 2| Yien Clasz Disgram
In offline mode, you can’t check out a file from the server, o Iz:b;:ina ;
since the server isn’t available. You can only work on the files | , =5
in your local workspace. Since the files in your workspace are |
read-only (unless you've performed a check-out), when you Renamo

, . [§ | Open Folder in Windows Explorer
try to save your changes, you Il encounter awarning screen say-

ing that the file can’t be saved (see figure 2.30). Click Over-

write to remove the read-only attribute and save your changes. ~ Figure2.32 TheGoOnline
optionis also available from
the context menu

associated with a solution
display a dialog box indicating appropriate changes (see or file in Solution Explorer.

21| Properties

When you click Go Online (after server connectivity is
restored), Visual Studio will scan your local workspace and
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Goontine 2(x

The Following changes to this solution were made while offline.

Changes:
Hame I Change | Folder |
“Form1.resx delete C:\Workspaces\MSF_Agile_1\MainiHellowo. ..
@HelloWﬁrld.csproj edit C:\Workspaces\MSF_Agile_1\MainiHelloWo...
(f:j MewFile..cs add C:\Workspaces\MSF_Agile_1\MainiHellowvo... -
; 3 " " Figure 2.33
) Program.cs edit C:\workspaces\MSF_Agile_L\MainiHellowo. .

When synchronizing
local changes with
the server, TFVC
marks each locally
modified file with
the appropriate type
Z|  of change.

Go Online |

figure 2.33). Keep in mind that the logic responsible for determining edit and add
operations checks the file attributes in the workspace. For edits and adds, the read-only
attribute on the impacted files shouldn’t be set. If you set the read-only attribute to
true, the file won’t be displayed in the Go Online dialog box (and won’t have edits or
adds pended for check-in).

2.2.3 Folder comparison

In TFS 2005, you couldn’t compare folders (server or local) from the Visual Studio
IDE. This commonly requested feature has been implemented in TFS 2008. Right-click
a folder in the Source Control Explorer and select Compare from the context menu.
In the Compare dialog box, specify the source and target folders (see figure 2.34).

21
source Path:
]s.fMSF_Agie_l,fMainmelloWoﬂd Browse... |«
~ Source Yersion:
Type: |Latest Version =
Target Path:

[$1MSF _Agle_1 [Release/Helloworld

Target Yersion:
{‘I’ype: Latest Version o
Filter: (Example: *.cs; lmy™*.bmp; lobjl; lobjdi)
j!‘.pdbj"‘.ob:,'!"“dll;!‘.exa,'“.res,'!"“remurces;!‘.cache;!‘.ﬂk;!*.nch;!ob]\j!nb]d\;!b\ni _:I
™ Filter local paths only

View Options:

V' Show items that exist only in sgurce path
¥ Show items that exist only in target path
¥ Show items that are diferent Figure 2.34 The

I™ Show items that are the same Compare dialog box
enables you to compare

oK Cancel server or workspace folders

4 and specify various options.
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Use the Browse buttons to navigate to the chosen folders—you can specify server or
local folders. You can also specify the source and target version types, based on labels,
changesets, dates, latest versions, and so on.

Furthermore, you can filter the files that appear in the output list by typing
excluded file names, file extensions, or folder names in the Filter box. For example, if
you want to exclude all .config files, type ! *.config in the Filter box. If you want to
exclude a folder named “settings”, type !settings\ in the Filter box. Separate the
entries using a semicolon (;). The output of the Compare operation is displayed in

figure 2.35.

/Folder Difference| _—
=8 > E) O | @ B <
13 files compared: 2 different, 0 only in source, 0 only in target Modify Filter
E | Target Items

) $/MSF_agile_t MainfHeloworldiHeloWorld () $/MSF_Agile_1/ReleasejHeloworldjHelloworld
<E] Forml.cs Cg Forml.cs Yes
<ﬂ Program.cs Cﬂ Program.cs Yes

Figure 2.35 The Folder Difference window displays the files which differ between the
specified folders.

Annotate

In TFS 2008, the annotate feature of the tfpt power tool has been integrated into the
user interface. To invoke the annotate feature, right-click a file and select Annotate
from the context menu.

The annotate functionality enables you to see the changes made to a file by various
users, along with corresponding changeset information (see figure 2.36). You can
view additional information about a changeset by clicking the changeset number. The
annotation information serves as an audit trail regarding the changes to a file and
enables you to see who did what, and when. In case of pending edits, the changes that
have occurred in the workspace but haven’t yet been checked in are marked Local.
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BasicMath.cs;C16 (Annotated) | Source Control Explorer | Start Page |
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14 John 10/29/2007 using System;
using System.Collections.Generic:
using System.Ling:

using System. Text:

nawespace HyMath
{
public class BasicMath
| {
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{
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{
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Figure 2.36 The annotated file displays granular audit information regarding its change history.

You can gather additional information about a change by hovering the mouse pointer

over an annotation entry. You can also right-click an annotation entry and select the

options available in the context menu (see
figure 2.37; the context menu options are
different for entries marked Local). For
example, click Annotate This Version to
open the version indicated by the changeset
number and display annotation information
for that version. Select Compare with Previ-
ous Version to compare the current version
of the file with the version indicated by the
changeset number.

View Changeset Details. ..
{.‘) View History
Compare With Previous Version...

Annotate This Version

Q]

Figure 2.37 The context menu associated
with annotation entries contains options to
obtain additional information about the change
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Summary

As we saw in this chapter, TFS 2008 contains a number of significant improvements
that make the product more stable, efficient, and usable. We looked at new features in
Team Build such as support for various kinds of builds, a new object model, better
security, and so on. We also reviewed new features of TFVC, such as offline support,
folder comparison, better annotation support, and more.

The next version of TFS (codenamed Rosario) promises even more significant
enhancements. Upcoming features in Rosario include support for managing multiple
TFS instances and multiple projects, creating hierarchical work items, improved test
management, relating tests and test results back to requirements, better traceability
and ability to conduct impact analysis, and so on.

In the next chapter, we look at another major component of VSTS 2008 that’s now
available as an integrated product—Visual Studio Team System 2008 Database Edi-
tion. VSTS 2008 Database Edition brings database professionals into the mainstream
development process by providing support for schema extraction, versioning, compar-
ison, and deployment.
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2008 Database Edition

This chapter covers

® Database change management
® Database testing

® Integrating with Team Build

Few applications work without interacting with a database. Databases typically con-
tain configuration settings, lookup values, user and transaction information, appli-
cation metadata, persisted state information, business rules, auditing information,
historical records, and a host of other crucial data. However, despite their obvious
importance and relevance, database development and management have tradition-
ally been outside the scope of the mainstream application development process.
Application developers have typically used the latest development methodologies,
the greatest software configuration management (SCM) systems and the slickest IDEs,
whereas database developers have languished in obsolete environments that don’t
support many basic modern features (such as IntelliSense). Their activities remain
opaque, noncommunicable, unauditable, and sometimes, unmaintainable. Without
integrating the activities of database developers into the mainstream development

48
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process, the full potential of the development team remains unrealized, and application
development becomes difficult.

Visual Studio Team System 2008 Database Edition (DB Pro) helps you unlock the
knowledge contained in your SQL Server databases. DB Pro can extract the schema
from existing databases. Once decoupled, the stand-alone schema becomes available
for versioning, distribution, and replication. For instance, to share the schema of a
production database between distributed development teams—a common require-
ment—you don’t need to schedule the database administrator’s (DBA’s) time to create
an accurate and complete script (or an empty database backup). You can use DB Pro
to easily import the schema from an existing database, with full fidelity and high gran-
ularity, facilitating fine-grained change management by distributed teams. You can
also create sample data, run database unit tests, and compare the data as well as the
schema of one database with another.

While many of these functions can be performed today using custom program-
ming or isolated solutions, DB Pro provides an integrated toolset that operates in uni-
son with other VSTS products as well as TFS. For example, the unit-testing framework
works with Team Test, the schema is versioned using Team Foundation version control
(or other third-party systems), database changes are associated with work items using
work item tracking, and public database builds are created using Team Build. Using
an integrated product simplifies learning, increases reach, reduces friction, and helps
you take a holistic approach toward software lifecycle management.

This chapter takes a practitioner’s view of DB Pro. We dive into the concepts, steps,
and issues involved in typical database maintenance activities. We explore the prod-
uct’s main features and extensibility points. As such, the material in this chapter is
introductory in nature.

The primary goal of the chapter is to demonstrate how database maintenance
activities can be integrated into the mainstream software process. I show how DB Pro
makes it possible to construct, evolve, version, build, and deploy database code similar
to how developers typically create and maintain application code.

In this chapter, you’ll learn about the following:

. How to create an offline view of a database and make schema changes in a controlled
manner— Changing the schema of an existing production database is usually a
high-risk activity due to various dependencies, which aren’t easily discoverable.
DB Pro offers the capability to modify a schema in a sandbox. You can make
changes across various dependencies, compare one schema with another, and
deploy the changes safely. Another benefit of “shredding” the database schema
into a set of data definition language (DDL) fragments is the ability to version
the schema at a granular level and share it across the development team. Once
the schema is stored in the version control repository, you can use a common
label to tie the application code and the corresponding database schema
together, creating a complete package.
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»  How to generate test data—Creating a test dataset manually is often a painful task,

especially when you have to satisfy complex referential integrity constraints,
ensure certain statistical distributions, or maintain proportionality between
related tables. DB Pro allows you to generate test data using built-in as well as
custom data generators.

How to create database unit tests—Application developers have recognized the
value of unit tests for several years now, as evidenced by the popularity of agile
development methodologies such as test-driven development (TDD), extreme
programming (XP), and so on. But database professionals have had no straight-
forward way to create unit tests for database logic (stored procedures, func-
tions, and triggers). DB Pro provides this missing functionality and offers an
extensible model where, in addition to using predefined conditions for validat-
ing test results, you can create custom conditions.

How to integrate DB Pro with Team Build—Team Build enables you to create public
builds from the source control repository. Certain development methodologies
emphasize continuous integration, where a new build is generated as soon as a
source file is checked in. Other practices include daily or weekly builds for
development, staging, and production environments. DB Pro integrates with
Team Build and can participate in the build process, along with the application
code. You can customize the Team Build project file to automatically deploy the
database build script to a target database.

A quick tour of DB Pro

The best way to get an overview of the features available
in DB Pro is to walk through a common scenario (see fig-
ure 3.1). Our scenario involves modifying an existing
production database. Since it’s dangerous to make any
but the most trivial changes directly on a production
server, a better strategy is to extract the schema, make
changes in isolation, test the modified database sepa-
rately, and then apply the changes to the production
server (assuming the tests pass). As a by-product of this
process, you get a standalone schema and database proj-
ect that can be stored in Team Foundation version con-
trol (TFVC), shared with team members, and used to
make public builds.

When working with a real-life production database,
practical considerations come into play. For instance,
developers usually don’t have direct access to production
databases. Consequently, a production DBA gets involved
and the steps are typically as follows (see figure 3.2).

Import Schema from
Production Database

i

Make Changes in Local
Sandbox

l

Deploy Changes to a Test DB
and Perform Testing

l

Deploy Changes to
Production Database

Figure 3.1 A representative
database maintenance process
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1 A DBA extracts the schema from the production database using DB Pro and
checks it in to TFVC.

2 Developers download the schema into their local workspaces and make modifi-
cations locally. Since the developers don’t have access to the production data-
base, it becomes difficult to compare their local schema changes with the
schema of the production server. Also, if developers can’t access the production
server then when they build the database project, DB Pro will generate a Create
script (to create the database from scratch), not an Update script (to incremen-
tally update the structure). To resolve this problem, you can create a structural
mirror of the production database in a development machine. The mirror data-
base may contain representative data from the production database—mirrored
data should be scrubbed to remove sensitive information. The mirror enables
developers to compare their changes with the reference database, and to gener-
ate the appropriate change scripts for updating the production database.

3 The DBA obtains the database change script from TFVC or from a public build cre-
ated using Team Build. He can also create the database change script himself by
downloading the appropriate version of the database project from TFVC and
building the projectusing DB Pro. Using DB Pro, he can also compare the schema
changes with the current structure of the production database. After verifying
that the changes are valid, he applies the changes to the production database.

Production
Database

Database TF \ersion Production
Admin Control Mirror
— -
Figure 3.2 In a typical
scenario, the DBA extracts
the schema from a production
database and makes it
available to developers via
TFVC. The DBA also applies
Dev 1 Dev 3

Dev 2 the schema changes back to

the production database.
3.1.1 Creating a database project

Launch Visual Studio and bring up the New Project dialog box. Note that DB Pro has
installed four project templates for creating database projects (see figure 3.3). Select the
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NewProfect 21|
e
Broject types: Templates: |Be &
Business Intelligence Projects Visual Studio installed templates
[+ Yisual Basic
[ Visual C# ; : =
[ Wisual C++ Q Q E 1 Q
[ Database Projects SQL Server  SQL Server  SQL Server  SQL Server
[ Microsoft SQL Server 2000 2000 Wizard 2005 2005 Wizard

Distributed System Solutions
[#- Other Project Types

My T lat:
[# Test Projects y Templates

Search Online
Templates...

IA project that represents a Microsoft SQL Server 2005 database schema

Mame: | Adventure'WorksDW _DBProject
Location: [ c:\oB_Projects
Solution: |Create new Solution x| ¥ create drectory for solution

Solution Name: | AdventureWarksDW _DBPr [~ Add ko Source Control

OK I Cancel

x|  Browse..

Figure 3.3 Create a database project for working with the schema of a database.

SQL Server 2005 project template. This template creates an
empty database project. To extract a schema from an exist-
ing database, right-click the project name in Solution
Explorer and select Import Database Schema from the con-
text menu (see figure 3.4).

A schema can be created in other ways as well. You can
always create a new schema from scratch. You can also create
schemas by reverse engineering an existing T-SQL script
(right-click the project name in Solution Explorer and select
Import Script from the context menu).

The Import Database Schema menu option is available
for new projects only (projects that don’t have database
objects). This option is removed from the context menu
after a database is imported. This means that you can’t reim-
port the schema of a source database if the structure of the
source database has changed. To update the database proj-
ect with schema changes from the source database, use the
Schema Compare feature (discussed later in the chapter).

[ Import Database Schema. ..

Import Script....
55 Build
Rebuild
Deplay
Clean
Add »
Set as StartUp Project
_3 Add Project to Source Contral...

Cut

ac

Rename
Unload Project

=) Properties

Figure 3.4 Import a
database schema to create
fine-grained DDLfragmentsfor
modification and versioning.

Clicking Import Database Schema launches the Import Database Wizard. Create a
new connection to the production database (or reuse an existing connection) and fol-

low the instructions in the wizard. When you click Finish, DB Pro imports the schema

information to the database project (see figure 3.5).
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Note that the Schema Objects node in
Solution Explorer contains the bulk of the
structural information. The schema infor-
mation is imported in a collection of .sql
files. The .sql files contain T-SQL code and
can be executed in the Query Editor
(available in DB Pro IDE as well as in Micro-
soft SQL Server 2005 Management Stu-
dio). The schema information is imported
in a fine-grained manner as DDL frag-
ments that are as small as possible. For
example, instead of lumping all table-
related information in a single .sql file,
separate files are created for each table,
key, constraint, trigger, and index. In DB
Pro vl, you can only import schema infor-
mation from relational databases; analyti-
cal databases aren’t supported at this time.

Note also in figure 3.5 that DB Pro pres-
ents two views named Solution Explorer
and Schema View. The Solution Explorer
view displays the contents of the filesystem
as they are. The Schema View creates an
object-oriented representation, similar to
the Object Explorer in Microsoft SQL
Server 2005 Management Studio. For
example, in Schema View, the columns,
indexes, keys, and triggers associated with
a table are displayed under the node for
that table.

Internally, DB Pro creates an empty
design database to validate the schema

Solution Explorer - AdventureWorksDW _DEProject

0 A\dventureWorksDW_DBProject
| Data Generation Plans
= |7 Schema Objects
|1 Assemblies
#- [ Database Triggers
- [ Functions
- [ Security
- [ Service Broker
[~ [ Storage
| Stored Procedures
[ Synonyms
B |5 Tables
[ Constraints
#- [J Indexes
- [ Keys
| Statistics
| Triggers
3] dbo. AdventuretworksDwuildversion. table.sql
_3_1 dbo.DatabaseLog.table.sql
é_} dbo.DimAccount. table, sql
.':,ﬂ dbo. DimCurrency.table.sal
3] dbo.DimCustomer.table.sql
é;ﬂ dbo. DimDepartmentGroup.table.sql
1] dbo.DimEmployee.table.sq
3] dbo.DimGeography table.sal
3] dbo.DimOrganization.table.sql
5] dbo.DimProduct.table.sgl
'u-"»_’[ dbo.DimProductCategory . table.sql
2] dbo.DimProductSubcategory. table.sql
2] dbo.DimPromation, table.sql
23] dbo.DimReseller. table.sq
i3] dbo.DimSalesReason.table.sgl
;;j dbo, DimsalesTerritory, table.sql
é:?_] dbo. DimScenario. table, sql
5] dbo.DimTime.table.sql
'-—,3_1 dbo.FactCurrencyRate table.sql
2] dbo.FactFinance table,sql
_SJ dbo.FactInternetSales. table. sql
3] dbo.Factinternet SalesReason.table.sql
1] dbo.FactResellersales.table.sgl
J_’[ dbo, FactsalesQuota,table, sql
"J_l dbo,ProspectiveBuyer. table.sql
- [ Types

JQSqution Explorer [3g] Schema view | Team Explorer

Figure 3.5 The imported schema is
decomposed into a set of T-SQL files.

information (see figure 3.6). The name of the design database is in the format

<your_database_project_name>_DB_<number>. You can specify a local SQL Server instance
name where the design database will be created—if you don’t specify anything, the
design database will be created in the default instance. To select an instance name, in
the Tools menu, click Options. Then, in the Options dialog box, expand the Database
Tools node, click Design-time Validation Database, and type the instance name in the

Connection Options/SQL Server Instance Name text box.

The design database mimics the structure of the imported database, but doesn’t
contain any data. DB Pro keeps the structure of the design database and the contents
of the local .sql files in sync. If you edit a .sql file, the changes are automatically
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Explorer
- |
= L‘s AZHERJZKISERY (SQL Server 9.0.1399 - AZHERJZK3SERV\LocalAdmin)
= 3 Databases
# [ System Databases
# [_J Database Snapshots
# | | AdventureWorksDW
| cHY | Ad\-'entureWorksDW_DBPm}ect_DE_F3G4293f-caSe-4ehc-898c-8ab28lJ?4Flaq
¥ ] Database Diagrams
E [3 Tables
[+ [ System Tables
# 2 dbo.adventureWorksDWBuildversion
# 1 dbo.Databaselog
@ I dbo.DimAccount
1 dbo.DimCurrency
1 dbo.DimCustomer
1 dbo.DimDepartmentGroup
1 dbo.DimEmployee
=] dbo.DimGeography
1 dbo.DimOrganization
1 dbo.DimProduct
1 dbo.DimProductCategary
1 dbo.DimProductSubcategory
1 dbo.DimPromotion
1 dbo.DimReseller
1 dbo.DimSalesReason
] dbo.DimSalesTerritory
] dbo.DimScenario
1 dbo.DimTime
1 dbo.FactCurrencyRate
=1 dbo.FactFinance
1 dbo.FactinternetSales
® 1 dbo.FactinternetSalesReason
# 1 dbo.FactResellerSales
# O dbo.FactSalesQuota
# 1 dbo.ProspectiveBuyer
3 3 Views
L Synonyms
[# [ Programmability
: j gf‘::::eemke' Figure 3.6 DB Pro creates a local

@ 3 Security design database for validation purposes.

Connect =

HEEH®

*

HEEHBHHMHI

)

HEEHEE

&

reflected in the design database. If for some reason the two get out of sync, you can
click the synchronize icon in Schema View to bring the design database and the file
system back in sync.

Making changes offline

Once a database project is created, you can work on the schema files without worrying
about impacting the source database. As previously discussed, the schema is deserial-
ized into a collection of granular .sql files in your local file system. Changes made in
those files have no effect on the original database from which the schema was derived.
(DB Pro automatically synchronizes these changes with the local design database.)
You can check the files in to TFVC for versioning as well as sharing among team
members. The schema files are treated like any other source files in TFVC. You can
apply the usual source control practices, such as branching, labeling, associating
changes with work items, enforcing check-in policies, and so on. Like other Visual
Studio projects, you can add the schema files to TFVC during project creation, or
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subsequently by right-clicking the solution in  [§ open

Solution Explorer and selecting Add Project to Open With
Source Control from the context menu. Delste
Add 3

DB Pro supports rename refactoring. If you
. . f 3 |
rename an item or an element, DB Pro displays all l !‘_ xwr_ " 5 lﬂm
. 3 Yievs File in Solution Explorer

the places that will be impacted by the change. You
can then apply the changes once you're satisfied

that they’re safe. To perform rename refactoring, Figure 3.7 Rename refactoring allows
you to make changes safely.

== Properties

right-click an item or an element in Schema View,
point to Refactor in the context menu, and select Rename (see figure 3.7). You can also
select Refactor from the Data menu. DB Pro allows you to preview the changes (see fig-
ure 3.8) and apply them globally. This feature is a great time saver and enables you to
make schema changes safely. Support for other kinds of refactoring is expected in
future versions.

When doing rename refactoring, watch out for potential data loss. For example,
when you rename a column, DB Pro creates a temporary table with the new column
name, copies data from the old table to the temporary table (except for the data resid-
ing in the renamed column), drops the old table, and finally renames the temporary
table to reflect the name of the old table. During this process, the data for the
renamed column isn’t copied from the old table to the temporary table, resulting in
loss of data. If you tell DB Pro to prevent data loss in the target database—by selecting

Preview Changes - Rename 5 2 x|

Rename "Salesdmount’ to ‘[ Transactiondmount]':
B _:I AdventureWorksDW_DBProject. dbproj
-1-{c%r Schema Objects
(= [2Y dbo.FactinternetSales. table.sql
Z [salesamount] [money] NULL,

=)
=)

[y Scripts

Previow changast —
CREATE PROCEDURE [dbo] . [GetTransactionimount] -]

AS

SELECT SUNM (|[Transacr.ion.&rmunt]|]
FROM FactInternetSales
GROUFP BY CustomerKey

Figure 3.8 The Preview Changes
Apply Cancel I screen displays the lines that are
. affected by rename refactoring.
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the Block Incremental Deployment if Data Loss Might Occur option in the Properties
or Build screen or the Block Schema Updates if Data Loss Might Occur option in one
of the other screens—DB Pro won’t update the target database if it contains any rows.
In any case, you can always manually edit the update script and migrate data from the
old table to the refactored table.

Deploying modified schema to a test database

DB Pro allows you to create a deployment script for modifying the schema of a target
database. To specify the name of the target test database, as well as select various build
options, right-click the solution name in Solution Explorer and select Properties from
the context menu. Select the Build tab and specify your choices (see figure 3.9).

. 'Adventurthri(;DW_DBijt[t|

Project Settings

Configuration: |Act|\re (Default) :] Platform: |Active (Any CPU) :!
Database Properties
| Build output path;
Build Events
Jrisan Browse. .. |
Build Target connection:

e ) lTargetdatabase name:
[AdventureWorksDW_DEProject
Deployment collation default:
| =
[ Always re-create database
IV Block incremental deployment if data loss might occur
[ Back up datahase before deployment

[T Treat warnings as errors

I~ Perform 'smart’ column name makching when you add or rename a column

™ Generate DROP statements for objects that are in the target database but that are not in the
database project

™ Do not use ALTER ASSEMBLY statements to update CLR types

Suppress Warnings: "

Figure 3.9 The Build tab in the project properties dialog box contains build and deployment options.

To create a deployment script, right-click the solution name in Solution Explorer and
select Build from the context menu. This action generates a T-SQL script file that you
can give to a DBA for creating or updating the target test database. If you have permis-
sions to create databases, right-click the solution name in Solution Explorer and select
Deploy from the context menu. This creates an empty database on the target SQL
Server instance, based on the current schema.

Generating test data

Once you create a test database, you need to populate it with representative values.
You could create your own scripts for test data generation or use DB Pro’s automatic
data generation capability. To use DB Pro’s data generation feature, in Solutions
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ataCeneratianbiontdoen = |
Firished lnading schema. s )Jﬂ T |

Table (select to nckade n deta generation) Related Table Ratio to Related Table :I i AdventureWorksDW_DBPruject

[ Data Generation Plans
¥ 7 dbo.DimbepartmentGroup | ] DitaG P T

¥ 2] dbo DimEmployes s0 Hone | &~ B scherna Obiects
¥ ] dbo.DimGeography s0 None [ Assembies
¥ 7 dbo.DimOrganization 50 Hone B~ 3 Databass Triggers
7 ] dbo.Dinfroduct 0 Hone ||| & j;”:::y"’
? ] doo DiProductCategory 50 B [ Service Broker
¥ ] dbo DieProduct Subcategory 50 Hore 8- 3 Storage
¥ =] dbo DinPromotion 50 - [ Stored Procedures
P ] doo.DimReseler 50 None L ,_J.| ?:::""“
¥ = dbo.DimSalesReason 50 & [ Types
¥ ] dbo.DimSalesTerritary 50 & [ Views
[¥ 7 dbo.DimScenario 50 E- & Seripts
¥ ] dbo.DimTime s0
¥ ] dbo FactCurrencyRate 50 None
¥ [ dboFactFinance 50 Hone
P o e ] Hore
¥ ] dboFactinternetSalesReason 50 Hone
¥ = doo FactReselersales 50 None
¥ 3 dboFactsalesQuota 50 None
¥ ] doo.ProspectiveBuyer 50

Column Dietafis - dbo FactintametSales = |
1] orderquantity smalirkt Smallint

B 0 e oty ooy T o =
(1] Extandsdameunt money Money 922337203685477.5807
W [E] untPricediscountPct [ Flost 0.00

W (3] DiscountAmount flast Flost L

[ [ ProductStandsrdCost money Money iun

[ T TotaProductCost money Money F;Ise =
(2] TransactionAmount [ money | Money =
W [T] TaxAmk money Money

that
You can sebect the distribut

(23 Data Generation Preview | [FiColumn Detals

Figure 3.10 A data generation plan contains information regarding how the data for each column in
each table will be generated.

Explorer, right-click the Data Generation Plans node, point to Add, and then click
Data Generation Plan. This creates a new data generation plan (see figure 3.10).

In the top pane, select a table to work with. In the bottom pane, click the Column
Details tab. For each column in the table, using the drop-down in the Generator col-
umn, specify the type of data generator you want to use. Customize the data generation
options using the Properties pane. You can specify options such as the statistical distri-
bution type, whether the generated values should be unique, what percent of generated
values should be null, and so on. Select the Data Generation Preview tab to preview the
output of the data generator before populating the target database with test data.

The list of available data generators depends on the corresponding column type.
In addition to the type-specific data generators (String, Integer, Float, and so forth)
there are two generators that merit special attention:

»  Regular Expression generator—Available for string data types, this generator cre-
ates strings based on syntactical rules. For example, if you're generating test
data for a phone number field using a String generator, you get gibberish val-
ues, as shown in figure 3.11. This isn’t very meaningful and may not yield useful
test results. Instead, use a Regular Expression generator and specify an expres-
sion to construct phone numbers (see figure 3.12). The result is displayed in
figure 3.13.
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Properties

Phone Column v

ERl2!

B Column Information
2t El Database Constraints
Phone DateFirstPurchase | = | Allo I True
eblixgPl 7}16/4543 1:40... n
ManHH2Q K4 az 8/7/4098 3:56:...
] 82713921 11:2...
oYlg 6/23/6910 8:25...
Dég 314/5575 11:22... s
pas 4/19/9409 10:3... Expression [ 1-91{3})] [1-91{3}-[1-9]{a}
Y2kLa6ILEECAS... | B8/16/2959 10:0... Maximum Length 20
bvzu 869592 6:04:... Percentage hull 0
iMCZIVGOIEASHEU | 4/24/6669 4:035... seed 5
K3ZSiPE 9f11/2721 10:4... Allow Nulls
GE2 6719798 51111, - fg:gfﬁizs :P;:;I:Mel#;vwesmaluwad in this column in the database, as
= IR [ b l
Figure 3.11 The default String Figure 3.12 Use the Expression property
generator generates a random of the Regular Expression generator to
sequence of characters. specify the pattern of generated strings.
Phone DateFirstPurchase |+

(336)929-6294 | 7/16/4543 1:40...
(152) 183-5188 8714098 3:56:... _ |
(738) 117-3249 | 8j27/3921 11:2..,
(828) 198-5215 | 6/23/69108:25...
(899) 523-5547 | 3/4j5575 11:22...
(415)219-7592 | 4/19/9409 10:3...
(194)939-7721 | 6/16/2959 10:0...
(158) 257-4519 | 8/6/3592 6:04:...
(574) 182-9613 | 42476669 4:03...
(825) 419-2041 | 9f11/2721 10:4...
(316) 384-9936 | 6/7/97985:11:... = Figure 3.13 A Regular Expression
I I* | generator creates meaningful strings.

»  Data Bound generator—Use this generator to look up data values from a lookup
table and generate valid values for a column (see figure 3.14). In the Properties
pane, specify the connection information and the SELECT query to fetch values
from the lookup table (see figure 3.15). In the Column Details window, select
one of the columns returned by the SELECT query as the value for the Genera-
tor Output column. Figure 3.16 shows the final result. Note that the Data

Column Details - dbo.DimEmployes

Calumn (select to include in data generation) Key Data Type Generator Generator Output =
V¥ [E] StartDate datetime DateTime Qutput

datetime DateTime Qutput

revarchar Data Bound Generator [OukputTablel] [ruletype]

Figure 3.14 A Data Bound generator creates values based upon a lookup table.
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Properties -3 X
Status Colurn -

=N

B Column Information

<0 Data Gen... - &

Connection Information

The connection to the data source. You can select the data source using
the drop-down arrow.

El Database Constraints Status =
3 p—
3
4
Unigue 3
El Generator s
Connection Information Data Source=(local);Initial Catalo 2
Percentage hull 0 5
Seed 5 4
Select Query select ruletype from [rule] 2
S
Kl

Lr

Figure 3.16 A Data Bound generator
Figure 3.15 Specify a SELECT query to be used by populates the column with the values
the Data Bound generator. fetched from another table.

Bound generator isn’t suited for populating a table with static data from a
lookup table when you need to maintain the original sequence and content.
The Data Bound generator copies a random set of values from the lookup
table. If you need to clone a table, do it in the post-deployment script.

The generators are smart enough to recognize primary key/foreign key constraints
and produce data in the correct sequence, so that the referential integrity constraints
aren’t violated. You can also specify the ratio of rows inserted in a particular table to
rows in a related table. If none of the built-in generators meet your needs, you can cre-
ate custom data generators (more on this in later sections).

Creating unit tests

Once the target database is populated with test data, the next task is to create unit
tests to check the validity of the schema and the data. DB Pro offers the capability to
test stored procedures, functions, and triggers using T-SQL code (although under the
hood, it generates C# or VB.NET code). This feature saves time by allowing you to call
the database code directly, without writing wrapper functions for unit testing. Data-
base professionals finally get a unit-testing framework similar to what application
developers have been utilizing for years.

Unlike unit tests for application code, code coverage information isn’t captured
when running unit tests for databases in VSTS 2005 or VSTS 2008. Support for this is
planned for a future version.

On the Test menu, click New Test. In the Add New Test dialog box, select Database
Unit Test and choose a C#, VB.NET, or C++ test project type (see figure 3.17). In the
Project Configuration dialog box (see figure 3.18), specify the target database con-
nection, whether the database project schema should be deployed, and whether the
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Templates:
= ¥ = =)
4 4 4 & e
4 Generic Test  Load Test  Manual Test Descroton
(text Format) Use a database unit test to exercise
database objects.
[1 =
‘L-'jf $ic @cd i‘-l You can use a database unit test to
== — test stored procedures, functions,
Manual Test  Ordered Test  Unit Test ‘Web Test triggers, and any other type of
{Word format) database object.
Test Name: |patabaseUnitTest1.cs Figure 3.17
Add to Test Project: |Create anew Yisual C# test project... ﬂ Create a Database
Unit Test project
[ ok | coce || for constructing
database unit tests.

database should be prepopulated using a specified data generation plan prior to exe-

cuting unit tests.

In the unit test designer, write the appropriate T-SQL code to invoke database stored
procedures, functions, and triggers (see figure 3.19). Use the Test Conditions drop-
down to select a mechanism to test the validity of the unit test. Use the Properties pane

Project ‘AdventureWorksDW_TestProject’ Configur: 21|

Specify the database configuration settings For the current test project, These
settings are stored in the app.config file in the test project. You must rebuild the
test project before these settings are applied.

4k "
D cor

Execute unit tests using the following data connection:

I azherjek3serv.AdventureWorksDW _DBProject .dbo _ﬂ

Edit Connection. .. | Neyws Connection... l

™ Use a secondary data connection ko validate unit tests:

| C

Edit Connection,.. | Iew Conmection .. |

Deployment
[V automatically deploy the database project before unit tests are run
Database project:

|AdventureWorksDW_UBPm}ect.cbpro; ﬂ
Deployment configuration:
I(Nnnne selected) ﬂ
Datab state
[V Generate test data before urit tests are run:

IAdventureWorksDW_OBPm}ect.cbpro; - DataGenerationPlani .dg:;l e I
IV Clear the database before test datais generated

Ok | Cancel I

Figure 3.18 The Project Configuration
dialog box contains options for connecting
to and preconfiguring the target database.
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Figure 3.19 The unit test designer allows you to create database unit tests using T-SQL syntax.

to specify various parameters associated with the test conditions. The default test con-
dition specified by DB Pro is Inconclusive. Just like the Assert . Inconclusive method
in application unit tests, the Inconclusive test condition essentially means that no vali-
dations have taken place.

The built-in test conditions are somewhat coarse-grained. They include whether an
empty or populated resultset was returned, how many rows were returned, what values
were returned, whether execution time exceeded a defined limit, and so on. You can
create custom test conditions by inheriting from the Microsoft.VisualStudio.
TeamSystem.Data.UnitTesting.Conditions.TestCondition abstract class (see fig-
ure 3.20). For more information on how to create custom test conditions, refer to
http://msdn2.microsoft.com/en-us/library/aa833409 (VS.80).aspx.

5' TestCondition @]
| Abstract Class

{ b Component
=)

=l Properties

i % Enabled { get; set; } : bool
| 23 Name { get; set; } : string
| = Methods

o T T Figure 3.20 Create a custom
W Asser! onnection vakdationConnaclion, ExXeculionkesyl resul Vol g - e
& TestCondtion) test condition by inheriting from

......................................................................................................... /  the TestCondition class.

Deploying the modified schema to production database

Once you’re satisfied that your changes are valid, the next step is to deploy the changes
to the production database. Prior to undertaking this, you might want to visually
compare the modified schema in the database project with the current schema of the
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ew schema companson =SS 2]
[~ Seource Schema —Target Schema
% Project: = Project;
| AdventureWorksDW _DBProject :] I -
" Database: :l ¥ Database:
[ d IazheerIGsew.ndventureWo.rFsDW.dtln j
Edit Connection.. hew Conne i | ; é&;u;;:k;m New Connection... |

Compares the target schema to the source schema, lists the comparison results, and shows the script necessary to update the target ko
match the source. From the results list, you can specify which changes to apply to the target.

OK I Cancel I
4

Figure 3.21 Schema Compare determines the differences between two databases or between a
database project and a database.

production database, to ensure that your changes are still valid. Somebody else could
have modified the production database since you last imported the schema.

On the Data menu, point to Schema Compare, and click New Schema Comparison.
In the New Schema Comparison dialog box, specify the locations of the source and tar-
getschemas (see figure 3.21). DB Pro displays the differences between the two schemas.
At the bottom of the schema comparison screen, DB Pro displays a script for updating
the target schema to make it identical to the source schema (see figure 3.22). Click

SchemaCompare1 | -
44 chjects were compared.
Stetus | AdvenbureWorksDW_DBProject (Source Project) | Update Acticn herjekisery AdventureworksOW. dbo (Target Diatshase) J
Equdl 1 (dbol [FactCurrencyRate] > Sho 1 [dbo]. [FactCumencyRate] |
Equsl 3 [dbo]).[FactFinance] @ S 3 [dba).[FactFnance]
Different 71 (dbe).[Factinternatsales] & Update 7] [dba]. [Factinternetsaies]
Equyl 1 [dbo).[FactintemetSalesReason] > Shp 1 [dbo).[FactintemetSalesReason]
Equal T2 (o] [Factitesedersales] 2 e 73 [dbo] (FactfaselerSales]
Equdl 2 (dbo).Pactsalesuota] @ she 3 [dbo).[Pactsalesuota]
Equsl 1 [dba).[ProspectiveBuyse] @ Shp 0 [dba].[ProspectiveBuyes]
= Veews
Equal 3/ (dbo).[vAssocSequinedtems) @ shp [ [dbo).[wassocsegLinedtems]
Equsl [ (dbo].[wheseeSeqtrders] > e [1! (o). (whssoeSeqtrders]
Equd [3! (dba].[vDMPrep) @ Shp [/ [dbo).(vDMPrep]
| Equal 3/ (dbo).[vTarguthal] @ skp [/ [dbo).[vTargethai)
| Equal 13! [dbo].[vFimeSaries] @ S 123! [dbe] [vTimeSaries]
| £ 3 StoredProcedures
1 = (2] (dbo). [ GetGeogranty] & Cresls
| Hew (] [dba] [GetTransactienimesnt] = Craste
= (2 Functiors
Eoul 5 [obo] [vcfMrimuntiote] S e I [dbo] [ucfMmanumtiote] =
Object Defiritions |
Source Chject: Target Object:
[-- Stored procedure = -
CREATE PROCEDURE [dbo] . [GetTransactionkmount]
s
SELECT SUM ([Tram=actionimount]) |
FRON FactInternetSales
GROUP BY CustomerKey _':1 -
lal | L3 KT | |
Ovew Test  [Jodtecent Test ] Missing Teot

ipk - [azhe

This seript was ereated by Visual Studio on 2/12/2007 at 7:57 AN,
|Run thi= scripc on azherjzkiserv.hdventureWorksDW.dbo co make it the same as AdvencureWorksDW_DEFroject

Flease back up your target database before running this script.
7

GO
|SET NUMERIC ROUNDABORT OFF |
Kl - | 3

Figure 3.22 Schema Compare generates a SQL script to update the target database and
synchronize it with the source database or project.
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Export to Editor to open the update script in Query Editor. The update script is data-
base-agnostic. You can hand off the update script to a DBA for applying the changes to
the target database, or if you have the necessary rights, you can apply the changes
yourself by clicking Write Updates.

Exercise caution if you’re updating a target database that contains important data,
since changing the schema might cause loss of data. To prevent data loss, on the Tools
menu, click Options. In the Options dialog box, expand the Database Tools node, click
Schema Compare, and select Block Schema Updates if Data Loss Might Occur (see fig-
ure 3.23). This option is turned on by default. If you’re updating a test database where
dataloss isn’t an issue, turn off this option if DB Pro is preventing you from updating the
target schema. For more information regarding the options available in this screen,
refer to http://msdn2.microsoft.com/EN-US/library/aa833438(VS.80).aspx.

21

Task List ﬂ IV ' indude dependancies

i f:‘fb Bro‘f;serl I¥ Eorce table column arder to be identical

|- Performance Tools

[ Projects and Solutions I Treatitems as case-sensitive

[+ Source Control Bl Ema tes if data might occur

Surce Contral IV Block schema updates if data loss might

8- Text Editor IV Indude SQL plumbing for transactional synchronization scripts

[#- Business Intelligence Designers

[=1- Database Tools e o
General S st
Dota rCompare ignere fill factor and index padding il
Dats Connecticne [ Ignere permissions

[ 1gnore whitespace

5 X : Ignore bindings
Design-time Validation Databa: O
szf:an?w:; Des'gﬂ;s g ) tgnore SET QUOTED_IDENTIFIER and SET ANSI_NULLS statements

O 1anore extended properties =
[#- Table and Database Designers 1 | >I

[+~ T-SQL Editor - Use Defaults
« | »f -

[#-Data Generator

Figure 3.23 In the Options window, you can customize how Schema Compare updates the
target database.

You can filter the visible objects in Schema Compare | T ~| ¥ wwrite Updat

based on the type of update action. On the Schema al

Compare toolbar, click the Filter icon and specify the Different Objects

filter condition (see figure 3.24). Missing Objects
When you compare against a database project, the New Objects

schema comparison feature actually compares against Equal Objects

the underlying design database that corresponds Non Skip Objects

to the project. Consequently, if an object in your Skip Objects

project has errors, it isn’t included in schema compari-

. . y . Figure 3.24 Click the Filter icon
son, since the faulty object doesn’t get created in the &

’ to filter which objects are visible
design database. in the schema comparison screen.
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In DB Pro vl, when running Schema Compare, you can’t delete objects if the tar-
get happens to be a project. In the comparison dialog box, if the target project
doesn’t contain an object that the source contains, the update action is displayed as
Skip, instead of Delete.

Also in DB Pro vl, you can’t compare the schema of a database project with the
schema of another database project. This feature would’ve been useful in order to
determine what schema changes have been made between two versions of a database
project, for example.

On a related note, it’s worth knowing that DB Pro also offers the capability to com-
pare the data stored in two databases. On the Data menu, point to Data Compare and
select New Data Comparison. The data comparison screen has tabs that display which
rows are identical, which are different, which exist only in the source database, and
which exist only in the target database (see figure 3.25). Before comparing two tables
using Data Compare, make sure that they have identical schemas and the same pri-
mary key or unique index.

- DataComparel | - X
19 tables andfor views were compared.
| % Source; azheriek3sery.AdvenbweWorksD'W_DBProject.dbo & Target: azherj2k3serv. AdventursWorksDiw.dbo
| Object (check to indude in ) | Different Records Orly in Source Only in Target Identical Records
- [ Tables ]
¥ ] [deo] [DimaAccount] S{Update 5) 45 (Add 45) 94 (Delete 94) 0
¥ ] [dbo].[DimCurrency] 2 {Update 2) 48 (Add 48) 103 (Delete 103) o
¥ 7 [dbo] [Dimcustomer] O 50 {Add 50) 18484 (Delete 13484) 0
¥ 7 [dbo].[DimDepartment.... 7 (Update 7) 43 (Add 43) 0 o
¥ ] [dbo].[DimEmployes] 49 (Update 49) 1(Add 1) 247 (Delste 247) o
¥ 3 [dvo) [DimGeography] 9 (Update 49) 1(Rdd 1) 606 (Delete 605) 0
[¥ ] [dbo][Dimorganization] 14 (Update 14) 36 (Add 36) 0 0
¥ ] [doo] [DinProduct] 0 50 (Acd 50) 606 (Delete 605) 0
¥ 1 [dbo].[DimProductCate... 4 (Lipdate 4) 46 (Add 46) 0 o
¥ 7 [dbo].[DimProductSube... 37 (Update 37} 13 {Add 13) 0 0
¥ = [dbo).[DimPromation] 16 {Update 16} 34 (add 34) 0 0
¥ ] [cbo].[DimReseler] 0 50 (Add 50) 701 (Delste 701) o
¥ = [cbo] [Dimsaleshieason] 10 (Update 10) 40 (Add 40) 0 0
¥ = [dbo].[DimSalesTerrito.. 11 (Update 11} 39 (Add 39) 0 0
[¥ 3 [doo].[Dimscenaria] F{update 3) 47 (Add 47) 0 0
¥ 1 [dbo].[DimTime] 0 50 (Add 50) 1158 (Delets 1158) 0
[¥ ] [dbo) [FactinternetSale. . 0 50 {Add 50) 60398 (Delete 60398) 0
¥ [ [dbol[FactinternetSale... O 50 {Add 50) 64515 (Delete £4515) 0 o
[# [ [doo) [FacthesellerSales] O 50 {Add 50) 60855 (Delete 60355) 0
LT iews g

| 60398 reconds are Mmissing on source but exist on target database; 60398 records will be deleted on target (azherjzicsery. AdventureWorksDW.dbo), |

Update_| SalesOrderiumber | SelesOrderLinebamber | Productkey | orderDatekey | Dusatekey | shippaterey | customerkey [ Promationkey =]
I3 5043697 1 310 1 13 8 21768 1
¥ 5043608 1 346 1 13 8 28389 1
I3 5043699 1 346 1 12 8 5863 1
P sodm0 1 3% 1 15 5 14501 1
Icd S043701 1 346 1 13 8 11003 1
F  sowme 1 311 2 14 9 27645 1
v SO43703 1 o 2 14 9 16624 1 =
Jd | _'|J

Figure 3.25 Data Compare compares the contents of two databases.

Building database projects

A build in the context of a database project means the creation of a .sql file that can
synchronize the structure of a target database (specified in the Build tab of the proj-
ect’s properties) with a database project. If the Always Re-create Database option is
selected (see figure 3.9 displayed previously) or the target database doesn’t exist, the
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output .sql file contains the necessary T-SQL commands (such as CREATE commands)
to generate the target database from scratch. If this option isn’t selected and the tar-
get database is accessible, the output .sql file contains only the necessary commands
(such as ALTER commands) to modify the schema of the target database.

You can create builds from the Visual Studio IDE, from the command line using
MSBuild, or from Team Build projects. DB Pro introduces a new targets file to support
building database projects. This file is named Microsoft.VisualStudio.TeamSystem.Data.
Tasks.targets. It’s located in the %ProgramFiles%\MSBuild\Microsoft\VisualStudio\
v8.0\TeamData folder for TFS 2005 and in the %ProgramFiles%\MSBuild\Microsoft\
VisualStudio\w9.0\IeamData folder for TFS 2008. The SqlBuildTask task (used in the
targets file) creates the .sql script. The SqlDeployTask task updates the target database.
But sqlDeployTask doesn’t regenerate the .sql file; it expects to find an existing .sql
file. Listing 3.1 shows the contents of the targets file in TFS 2005; listing 3.2 shows the
contents of the targets file in TFS 2008. The targets file is imported into the database
project file.

Although listings 3.1 and 3.2 are quite long, we decided to include the full content
of the targets files, so that you can build a comprehensive knowledge of their inner
workings while reading the book.

Note in listing 3.1 that in TFS 2005, the BuildScriptName and TargetDatabase
properties are defined unconditionally. This means that if these property values are
defined in your database projectfile (the .dbproj file) prior to the line that imports the
targets file, the values defined in the database project file will be overridden by the val-
ues specified in the targets file. This problem doesn’t show up when building from the
Visual Studio IDE or when building using MSBuild, but manifests itself when building
from Team Build (more on this in later sections). This is a bug in DB Pro/TFS 2005 and
has been fixed in DB Pro/TFS 2008.

Listing 3.1 Targets file for building database projects in TFS 2005

<?xml version="1.0" encoding="Windows-1252"?>

<Project InitialTargets="CheckRequiredProperties"
xmlns="http://schemas.microsoft.com
/developer/msbuild/2003" >

<!--Some properties must be set in the main project file,
before using this .TARGETS file-->

<Target Name="CheckRequiredProperties">

</Target>

<UsingTask TaskName="SglBuildTask"
AssemblyName=
"Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>

<UsingTask TaskName="SglDeployTask"
AssemblyName=
"Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>
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<UsingTask TaskName="SqglBuildScriptNameTask"
AssemblyName=
"Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>
<UsingTask TaskName="DataGeneratorTask"
AssemblyName=
"Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=2.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>

<!--This makes the project files a dependency of all
targets so that things rebuild if they change-->
<PropertyGroup>
<MSBuildAllProjectss>
Microsoft.VisualStudio.TeamSystem.Data.Tasks.targets
</MSBuildAllProjects>
</PropertyGroup>

<!--Output and path properties-->
<PropertyGroup>
<!--The ScriptName autogenerated by the
SglBuildScriptName target if not specified as
a build argument-->
<BuildScriptName></BuildScriptName>

<!--
We default to the name of the project file
for the name of TargetDatabase if the property
is not specified

-=>

<TargetDatabase>$ (MSBuildProjectName) </TargetDatabase>
</PropertyGroup>

<Target Name="SglBuildScriptName"
Condition="$ (BuildScriptName)==""'">
<SglBuildScriptNameTask
TargetConnectionString="$ (TargetConnectionString)"
TargetDatabase="$ (TargetDatabase) "
ProjectName="$ (ProjectName) ">
<Output TaskParameter="BuildScriptName"
PropertyName="BuildScriptName"/>
</SglBuildScriptNameTask>
</Target>

<!--Build-->

<PropertyGroup>
<SglBuildDependsOn>SglBuildScriptName</SglBuildDependsOn>

</PropertyGroup>

<Target
Name="SglBuild"
DependsOnTargets="$ (SqlBuildDependsOn) ">

<SglBuildTask
Sourceltems="@ (Build)"
PostDeployItems="@ (PostDeploy)"
PreDeployItems="@ (PreDeploy)"
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TargetConnectionString="$ (TargetConnectionString)"
TargetDatabase="$ (TargetDatabase) "
OutputPath="$ (OutDir)"
BuildScriptName="$ (BuildScriptName) "
ProjectName="$ (MSBuildProjectName) "
DBProduct="$ (DBProduct) "
EnableClrIntegration="$ (EnableCLRIntegration)"
AutoClose="$ (AutoClose) "
AutoCreateStatistics="$ (AutoCreateStatistics)"
AutoShrink="$ (AutoShrink)"
AutoUpdateStatistics="$ (AutoUpdateStatistics)"
AutoUpdateStatisticsAsynchronously

="$ (AutoUpdateStatisticsAsynchronously)"
CloseCursorOnCommitEnabled

="$ (CloseCursorOnCommitEnabled) "
DefaultCursor="$ (DefaultCursor)"
ArithmeticAbort="$ (ArithAbort)"
NumericRoundAbort="$ (NumericRoundAbort)"
ConcatNullYieldsNull="$ (ConcatNullYieldsNull)"
AnsiNulls="$ (AnsiNulls)"
AnsiPadding="$ (AnsiPadding) "
AnsiWarnings="$ (AnsiWarnings)"
QuotedIdentifier="3$ (QuotedIdentifier)"
AnsiNullDefault="3 (AnsiNullDefault)"
DatabaseChaining="$ (DatabaseChaining)"
EnableServiceBroker="$ (EnableServiceBroker)"
RecursiveTriggersEnabled="$ (RecursiveTriggersEnabled) "
Trustworthy="$ (Trustworthy)"
DatabaseState="$ (DatabaseState)"
DatabaseAccess="$ (DatabaseAccess)"
UpdateOptions="$ (UpdateOptions)"
Parameterization="$ (Parameterization)"
Recovery="$ (Recovery) "
PageVerify="$ (PageVerify)"
TornPageDetection="$ (TornPageDetection)"
AllowSnapshotIsolation="$ (AllowSnapshotIsolation)"
ReadCommittedSnapshot="S (ReadCommittedSnapshot)"
EnableFullTextSearch="$ (EnableFullTextSearch)"
DeploymentCollationPreference

="$ (DeploymentCollationPreference)"
DefaultCollation="$ (DefaultCollation)™"
AlwaysCreateNewDatabase="$ (AlwaysCreateNewDatabase) "
GenerateDropsIfNotInProject

="$ (GenerateDropsIfNotInProject)"
SingleUserMode="$ (SingleUserMode) "
BlockIncrementalDeploymentIfDataloss

="$ (BlockIncrementalDeploymentIfDatalLoss)"
UseFuzzyMatchForColumns="$ (UseFuzzyMatchForColumns) "
TreatWarningsAsErrors="$ (TreatWarningsAsErrors)"
PerformDatabaseBackup="$ (PerformDatabaseBackup) "
NoAlterAssemblyStatements="$

(DoNotUseAlterAssemblyStatementsToUpdateCLRTypes) "
SuppressWarnings="$ (SuppressWarnings) "

/>

</Target>
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<!-- Deploy -->
<PropertyGroup>
<SglDeployDependsOn>
SglBuildScriptName
</SglDeployDependsOn>
</PropertyGroup>
<Target Name="SqglDeploy"
DependsOnTargets="$ (SqlDeployDependsOn) ">

<SqglDeployTask
BuildScriptPath="$ (OutDir) $ (BuildScriptName) "
DBProduct="$ (DBProduct) "
TargetConnectionString="$ (TargetConnectionString)"
TargetDatabase="$ (TargetDatabase)"
SetVariablesXml="$ (SetVariables)"/>
</Target>

<Import Project="$ (MSBuildBinPath)\Microsoft.Common.targets" />

<PropertyGroup>
<AllDependsOn>Build;Deploy</AllDependsOn>

</PropertyGroup>

<Target Name="All" DependsOnTargets="$ (AllDependsOn)" />

<PropertyGroup>

<BuildDependsOn>
PreBuildEvent; SqlBuild; PostBuildEvent

</BuildDependsOn>

</PropertyGroup>

<Target Name="Build"
DependsOnTargets="$ (BuildDependsOn) ">
<OnError ExecuteTargets="PostBuildEvent"

Condition=""'$ (RunPostBuildEvent) '=='Always'"/>
<OnError ExecuteTargets="_CleanRecordFileWrites"/>
</Target>
<PropertyGroup>
<DeployDependsOn>SglDeploy</DeployDependsOn>
</PropertyGroup>

<Target Name="Deploy" DependsOnTargets="$ (DeployDependsOn)" />

<PropertyGroup>
<CleanDependsOn>SglBuildScriptName</CleanDependsOn>

</PropertyGroup>

<Target Name="Clean" DependsOnTargets="$ (CleanDependsOn) ">
<Delete Files="$ (OutDir) $ (BuildScriptName)"/>

</Target>

<!-- CreateManifestResourceNames target: empty target -->
<PropertyGroup>
<CreateManifestResourceNamesDependsOn>
</CreateManifestResourceNamesDependsOn>
</PropertyGroup>

<Target Name="CreateManifestResourceNames"
DependsOnTargets
= "$ (CreateManifestResourceNamesDependsOn) " />

</Project>
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Listing 3.2 shows the contents of the Microsoft.VisualStudio.TeamSystem.Data. Tasks.
targets file in TFS 2008.

Listing 3.2 Targets file for building database projects in TFS 2008

<?xml version="1.0" encoding="Windows-1252"?>
<Project InitialTargets="CheckRequiredProperties" xmlns="http://
schemas.microsoft.com/developer/msbuild/2003">

<!--Some properties must be set in the main project file, before using
this .TARGETS file-->

<Target Name="CheckRequiredProperties">

</Target>

<UsingTask TaskName="SglBuildTask"

AssemblyName="Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=9.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>

<UsingTask TaskName="SglDeployTask"

AssemblyName="Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=9.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>

<UsingTask TaskName="DataGeneratorTask"

AssemblyName="Microsoft.VisualStudio.TeamSystem.Data.Tasks,
Version=9.0.0.0, Culture=neutral,
PublicKeyToken=b03f5f7f11d50a3a"/>

<!--This makes the project files a dependency of all targets so that
things rebuild if they change-->
<PropertyGroup>
<MSBuildAllProjects>
$ (MSBuildAllProjects) ;
$ (MSBuildExtensionsPath) \Microsoft\VisualStudio\v9.0\TeamData\
Microsoft.VisualStudio.TeamSystem.Data.Tasks.targets
</MSBuildAllProjectss>
</PropertyGroup>

<!--Output and path properties-->

<PropertyGroup>
<TargetExt>.dbmeta</TargetExt>
<!--Ensure DefaultDataPath has a trailing slash, so it can be
concatenated -->

<DefaultDataPath Condition=""'$ (DefaultDataPath)' != '' and
!HasTrailingSlash ('S (DefaultDataPath) ') ">$ (DefaultDataPath)\
</DefaultDataPath>
<!--TargetName property is defined here for the unit tests to pass -->
<TargetName Condition=" 'S (TargetName)' == '' ">$(MSBuildProjectName)
</TargetName>
<BuildScriptName Condition=""

$ (BuildScriptName) ' == ''">$ (MSBuildProjectName) .sqgl
</BuildScriptName>
<ReferenceAssemblyName Condition=""

$ (ReferenceAssemblyName) ' == ''">S$ (TargetName) $ (TargetExt)

</ReferenceAssemblyName>

<IntermediateOutputPaths>$ (OutputPath)</IntermediateOutputPaths>
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<!--

We default to the name of the project file for the name of the
TargetDatabase if the property is not specified

-=>

<TargetDatabase Condition=""

S (TargetDatabase) ' == ''">$ (MSBuildProjectName)
</TargetDatabase>

</PropertyGroup>

<Target Name="_SetupSqglBuildInputs"
Outputs="@ (SglBuildInputItems) ">
<CreateItem Include="$ (MSBuildAllProjects) ">

<Output TaskParameter="Include" ItemName="__SqglBuildInputItems"/>
</Createltem>
<CreateItem Include="@ (Build)">

<Output TaskParameter="Include" ItemName="__SqglBuildInputItems"/>
</Createltem>
<CreateItem Include="@ (NotInBuild)">

<Output TaskParameter="Include" ItemName="__SqlBuildInputItems"/>
</Createltem>
<CreateItem Include="@ (PostDeploy) ">

<Output TaskParameter="Include" ItemName="__SqlBuildInputItems"/>
</Createltem>
<CreateItem Include="@ (PreDeploy) ">

<Output TaskParameter="Include" ItemName="__SqglBuildInputItems"/>
</Createltem>
<CreateItem Include="@ (ReferencePath)">

<Output TaskParameter="Include" ItemName="__SqglBuildInputItems"/>
</Createltem>
<CreateItem Include="$ (MSBuildProjectFullPath) ">

<Output TaskParameter="Include" ItemName="__ SqglBuildInputItems"/>
</Createltem>

<CreateItem Condition="Exists ('$ (MSBuildProjectFullPath) .user')"
Include="$ (MSBuildProjectFullPath) .user">

<Output TaskParameter="Include" ItemName="__SqglBuildInputItems"/>
</CreatelItems>
<CreateItem Include="@(_ SglBuildInputItems->'%(FullPath)')">
<Output TaskParameter="Include" ItemName="SglBuildInputItems"/>
</CreatelItems>
</Target>

<Target Name="_SetupSglDeployReferences"
Outputs="@ (SglDeployReferences) ">
<CreateItem Include="@ (Reference) ">
<Output TaskParameter="Include" ItemName="SglDeployReferences"/>
</Createltems>
<CreateItem Include="@ (ProjectReference) ">
<Output TaskParameter="Include" ItemName="SglDeployReferences"/>
</Createltems>
</Target>

<Target Name="_SetupSglBuildOutputs"
Outputs="@ (SglBuildOutputItems) ">
<CreateItem Include="$ (OutDir) $ (ReferenceAssemblyName) ">
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<Output TaskParameter="Include" ItemName="__SqglBuildOutputItems"/>
</Createltem>
<CreateItem Include="$ (OutDir) $(BuildScriptName) ">

<Output TaskParameter="Include" ItemName="__SqglBuildOutputItems"/>
</Createltem>
<Createltem Include="@(__ SqglBuildOutputItems->'% (FullPath)')">

<Output TaskParameter="Include" ItemName="SqglBuildOutputItems"/>
</Createltem>
</Targets>

<!--Build-->
<PropertyGroup>
<SglBuildDependsOn>ResolveReferences; SetupSqglBuildInputs;
_ SetupSglBuildOutputs;
</SglBuildDependsOn>
</PropertyGroup>
<Target Name="SglBuild"
DependsOnTargets="$ (SqlBuildDependsOn) "
Inputs="@(SglBuildInputItems)"
Outputs="@ (SglBuildOutputItems)"
>

<SglBuildTask
Sourceltems="@(Build)"
PostDeployItems="@ (PostDeploy)"
PreDeployItems="@ (PreDeploy)"
TargetConnectionString="$ (TargetConnectionString)"
TargetDatabase="$ (TargetDatabase) "
OutputPath="$ (OutDir) "
BuildScriptName="$ (BuildScriptName) "
ReferenceAssemblyName="$ (ReferenceAssemblyName) "
ProjectPath="$ (MSBuildProjectFullPath)"
References="@ (ReferencebPath)"

DBProduct="$ (DBProduct) "

EnableClrIntegration="S (EnableCLRIntegration)"
AutoClose="$ (AutoClose) "

AutoCreateStatistics="$ (AutoCreateStatistics)"
AutoShrink="$ (AutoShrink)"

AutoUpdateStatistics="$ (AutoUpdateStatistics)"
AutoUpdateStatisticsAsynchronously=

"$ (AutoUpdateStatisticsAsynchronously) "
CloseCursorOnCommitEnabled="3 (CloseCursorOnCommitEnabled) "
DefaultCursor="$ (DefaultCursor)"

ArithmeticAbort="$ (ArithAbort)"
NumericRoundAbort="$ (NumericRoundAbort)"
ConcatNullYieldsNull="$ (ConcatNullYieldsNull)"
AnsiNulls="$ (AnsiNulls)"

AnsiPadding="$ (AnsiPadding) "

AnsiWarnings="$ (AnsiWarnings)"
QuotedIdentifier="3$ (QuotedIdentifier)"
AnsiNullDefault="$ (AnsiNullDefault)"

DatabaseChaining="$ (DatabaseChaining)"
EnableServiceBroker="$ (EnableServiceBroker)"
RecursiveTriggersEnabled="$ (RecursiveTriggersEnabled) "
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Trustworthy="$ (Trustworthy)"

DatabaseState="$ (DatabaseState) "

DatabaseAccess="$ (DatabaseAccess)"

UpdateOptions="$ (UpdateOptions)"

Parameterization="$ (Parameterization)"

Recovery="$ (Recovery)"

PageVerify="$ (PageVerify)"

TornPageDetection="$ (TornPageDetection)"
AllowSnapshotIsolation="$ (AllowSnapshotIsolation)"
ReadCommittedSnapshot="$ (ReadCommittedSnapshot)"
EnableFullTextSearch="$ (EnableFullTextSearch)"
DeploymentCollationPreference="$ (DeploymentCollationPreference)"
DefaultCollation="3 (DefaultCollation)"
AlwaysCreateNewDatabase="$ (AlwaysCreateNewDatabase) "
GenerateDropsIfNotInProject="$ (GenerateDropsIfNotInProject)"
SingleUserMode="$ (SingleUserMode) "
BlockIncrementalDeploymentIfDatalLoss=

"S (BlockIncrementalDeploymentIfDatalLoss) "
UseFuzzyMatchForColumns="$ (UseFuzzyMatchForColumns) "
TreatWarningsAsErrors="$ (TreatWarningsAsErrors)"
PerformDatabaseBackup="$ (PerformDatabaseBackup) "
NoAlterAssemblyStatements=

"$ (DoNotUseAlterAssemblyStatementsToUpdateCLRTypes) "
SuppressWarnings="$ (SuppressWarnings) "

FileGroups="$ (FileGroups)"

SetVariablesXml="$ (SetVariables)"
FileGroupSetVariablesXml="$ (FilegroupSetVariables)"
CompatLevel ="$ (CompatLevel) "

/>

</Target>

<!-- Deploy -->
<PropertyGroup>
<SglDeployDependsOn>_SetupSglDeployReferences;</SglDeployDependsOn>
</PropertyGroup>
<Target Name="SglDeploy"
DependsOnTargets="$ (SqlDeployDependsOn) ">

<SglDeployTask
BuildScriptPath="$ (OutDir) $ (BuildScriptName) "
DBProduct="5 (DBProduct) "
TargetConnectionString="$ (TargetConnectionString)"
TargetDatabase="$ (TargetDatabase) "
SetVariablesXml="$ (SetVariables)"
FileGroupSetVariablesXml="$ (FilegroupSetVariables)"
References="@ (SglDeployReferences)"

/>
</Target>

<Import Project="$ (MSBuildBinPath) \Microsoft.Common.targets" />
<PropertyGroup>
<AllDependsOn>Build;Deploy</AllDependsOn>
</PropertyGroup>
<Target Name="All" DependsOnTargets="$ (AllDependsOn)" />

<!-- Build -->
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<PropertyGroup>
<BuildDependsOn>BeforeBuild; PrepareForBuild; PreBuildEvent;SqlBuild;
PostBuildEvent ;AfterBuild
</BuildDependsOn>
</PropertyGroup>

<Target Name="Build"
DependsOnTargets="$ (BuildDependsOn) "
Outputs="@ (SglBuildOutputItems) ">

<OnError ExecuteTargets="PostBuildEvent"

Condition=""'3 (RunPostBuildEvent) '=='Always'"/>
<OnError ExecuteTargets="_CleanRecordFileWrites"/>
</Targets>

<!-- Deploy -->

<Target
Name="PreDeployEvent"
Condition=""'S$ (PreDeployEvent) '!="'"' And Exists ($ (OutDir)) ">

<Exec WorkingDirectory="$ (OutDir)" Command="$ (PreDeployEvent)" />
</Target>

<Target
Name="PostDeployEvent"
Condition=""'$ (PostDeployEvent) '!="'"' And Exists ($(OutDir))">

<Exec WorkingDirectory="$ (OutDir)" Command="$ (PostDeployEvent)" />
</Target>

<PropertyGroup>
<DeployDependsOn>PreDeployEvent ; SglDeploy; PostDeployEvent</
DeployDependsOn>

</PropertyGroup>

<Target Name="Deploy" DependsOnTargets="$ (DeployDependsOn) ">

<OnError ExecuteTargets="PostDeployEvent"

Condition=""'3 (RunPostDeployEvent) '=='Always'"/>
</Targets>
<!-- Clean -->
<PropertyGroup>

<CleanDependsOn>_SetupSqlBuildOutputs</CleanDependsOn>
</PropertyGroup>
<Target Name="Clean" DependsOnTargets="$ (CleanDependsOn) ">
<Delete Files="@(SglBuildOutputItems)"/>
</Target>

<!-- CreateManifestResourceNames target: empty target -->
<PropertyGroup>
<CreateManifestResourceNamesDependsOn>
</CreateManifestResourceNamesDependsOn>
</PropertyGroup>

<Target Name="CreateManifestResourceNames"
DependsOnTargets="$ (CreateManifestResourceNamesDependsOn) " />
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<Target
Name="BuiltProjectOutputGroup"
Outputs="@ (BuiltProjectOutputGroupOutput) "
DependsOnTargets="$ (BuiltProjectOutputGroupDependsOn) ">

<CreateItem Include="$ (OutDir)$ (ReferenceAssemblyName) "
AdditionalMetadata="IsKeyOutput=true;
TargetPath=$ (ReferenceAssemblyName) ">
<Output TaskParameter="Include"
ItemName="_BuiltProjectOutputGroupOutputIntermediate"/>
</Createltem>

<CreateItem Include="$ (OutDir)$ (BuildScriptName) "
AdditionalMetadata="TargetPath=$ (BuildScriptName) ">
<Output TaskParameter="Include"
ItemName="_BuiltProjectOutputGroupOutputIntermediate"/>
</Createltem>

<!-- Convert intermediate items into final items; this way we
can get the full path for each item -->
<CreateItem Include=
"@(_BuiltProjectOutputGroupOutputIntermediate->'%(FullPath)')">
<Output TaskParameter="Include"
ItemName="BuiltProjectOutputGroupOutput"/>
</Createltem>
</Target>

<Target
Name="SourceFilesProjectOutputGroup"
Outputs="@ (SourceFilesProjectOutputGroupOutput) "
DependsOnTargets="$ (SourceFilesProjectOutputGroupDependsOn) ">

<AssignTargetPath Files="@ (Build)"
RootFolder="$ (MSBuildProjectDirectory) ">
<Output TaskParameter="AssignedFiles"
ItemName="_BuildWithTargetPath" />
</AssignTargetPath>

<AssignTargetPath Files="@ (PreDeploy)"
RootFolder="$ (MSBuildProjectDirectory) ">
<Output TaskParameter="AssignedFiles"
ItemName="_PreDeployWithTargetPath" />
</AssignTargetPath>

<AssignTargetPath Files="@ (PostDeploy)"
RootFolder="$ (MSBuildProjectDirectory) ">
<Output TaskParameter="AssignedFiles"
ItemName="_PostDeployWithTargetPath" />
</AssignTargetPath>

<AssignTargetPath Files="@ (NotInBuild)"
RootFolder="$ (MSBuildProjectDirectory) ">
<Output TaskParameter="AssignedFiles"
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ItemName="_ NotInBuildWithTargetPath" />
</AssignTargetPath>

<!-- First we deal with Compile, EmbeddedResource and AppConfig -->
<CreateItem Include="@( BuildWithTargetPath->
FullPath) ') ;@(_PreDeployWithTargetPath->

o°

(
'% (FullPath) ') ;@(_PostDeployWithTargetPath->
'$ (FullPath) ') ;@(_NotInBuildWithTargetPath->
'%$ (FullPath) ') ;@ (_EmbeddedResourceWithTargetPath->
'$ (FullPath) ') ;@ (AppConfigWithTargetPath->
'$ (FullPath) ') ">

<Output TaskParameter="Include"
ItemName="SourceFilesProjectOutputGroupOutput"/>
</Createltem>

<!-- Include the project file -->
<CreatelItem Include="$ (MSBuildProjectFullPath)"
AdditionalMetadata="TargetPath=$ (ProjectFileName) ">
<Output TaskParameter="Include"
ItemName="SourceFilesProjectOutputGroupOutput"/>
</Createltem>
</Target>
</Project>
Looking at listings 3.1 and 3.2, you can see how the target file for database projects
has evolved from TFS 2005 to TFS 2008. As stated before, these listings are quite long,
but we included them so that you have access to the full content of the targets files
while reading the book. We feel that by looking at their inner workings, you’ll be able

to learn a lot about how the database build system really works.

Using MSBuild to build database projects

The MSBuild utility enables you to create builds and deploy changes from the com-
mand prompt. To build a database project and generate the output .sql script, type
the following at the Visual Studio command line:

MSBuild <database project filenames>

This command executes SqlBuildTask and generates the output .sql file, using the
property values specified in the database project file (the .dbproj file) and the project
user file (the .user file). The settings in the .user file override the ones in the .dbproj file.
The predeployment and postdeployment scripts are also added to the output .sql file.

To deploy the modified schema to the local server, type the following at the com-
mand prompt:

MSBuild <database project_ filename> /t:Deploy

This command executes SqlDeployTask and applies the schema modifications to the
target database. As discussed, you need to have an existing .sql file to deploy, since the
SqlDeployTask task doesn’t regenerate the file.

To deploy to a remote server, use the TargetConnectionString and TargetData-
base properties as follows:
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MSBuild <database project filename> /t:Deploy

/p:TargetConnectionString = <target DBConnection strings>

/p:TargetDatabase = <target database name>
The TargetConnectionString property makes sense in the context of the Deploy tar-
get only. You don’t need to specify the TargetConnectionString property if you're
deploying to a local database instance.

The ability to specify the target connection string and database name is also useful
if you need to deploy the same script to multiple servers. Using the Visual Studio IDE,
you can deploy to a single target server only. When using the MSBuild command to
deploy to multiple servers, you don’t need to create a different .sql file for each target
database. Create a single .sql file and run the deployment target multiple times, speci-
fying a new target database name each time.

If you wish to rename the .sql file (to better reflect its purpose, for example),
use the BuildScriptName property with the MSBuild command (with or without the
/t :Deploy switch).

TIP When performing a build using MSBuild from the command line, you
can use the database solution filename (the name of the .sln file) instead
of the database project filename (the name of the .dbproj file). If you use
the solution filename, all projects inside the solution will be built. But
you can’t use the database solution filename when using the /t:Deploy
switch with MSBuild, since Deploy isn’t a standard target for Visual Studio
solutions. You must use the database project filename when using the
/t :Deploy switch with MSBuild.

Using Team Build to build database projects

Team Build enables you to create public builds on a dedicated build machine. Team
Build fetches the latest source files from TFVC and generates the SQL build script. The
build machine needs to have a local instance of SQL Server installed so that DB Pro can
create a local design database. The build machine also needs to have DB Pro installed.
As is the case when building C# or VB.NET projects, Team Build uses MSBuild to
build database projects. But as discussed, for database projects, the output is a .sql
script, not an executable file. By default, Team Build doesn’t deploy the schema
changes to the target database (although you can customize the Team Build script to
do so).
CHOOSING A CONFIGURATION
When creating a build type for a database project, you need to be aware of configura-
tion issues. When you create a database project, you get a configuration named
Default (see figure 3.26). But when you create a new Team Build project, your config-
uration options are Debug and Release (see figure 3.27). As a result of this mismatch,
when you try to build the Team Build project, it fails.
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2]
Active solution configuration: Active solution platform:
|Deraut | [anyceu |
Project contexts (check the project configurations to build or deploy):
Project | configuration Platform Build | Deploy |
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Close

Figure 3.26 Use the Configuration Manager to create configurations containing
different set of options.

New Team Build Type Creation Wizard i -
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i

4 Select configurations to build

Welcome Solutions will be built in the listed configurations.

Selections Which configurations would you like to build?

[ Configratons Platform
Location » __‘_'] Any CPU
Options ¥*

Summary

< Previous | ext > I Finish | Cancel

21|

Figure 3.27 Team Build allows you to specify two configurations—Debug and Release.
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You can solve the configuration mismatch problem in two ways:

»  Option 1—Using the Configuration
Manager in Visual Studio, create a

2]
new Debug or Release configura-
. . . blame:
tion in the database project. Select [Debug
Configuration Manager from the : ; )

) . 0py settings from:
Solution Configurations drop-down [Defaut =]
in the Visual Studio toolbar. In the [v Create new project configurations;
Configuration Manager dialog box, o | ol |
select New from the Active Solution

Conﬁguratlon drOp—down to launch Figure 3.28 When creating a new configuration,

the New Solution Configuration  you can inherit the settings from an existing
dialog box (see figure 3.28). You  configuration.

can copy the options from an exist-
ing configuration.

= Option 2—Modify the configuration section of the build script to use the
Default configuration, as shown in listing 3.3. You can also simply type
“Default” in the configuration dialog box in Team Build.

Listing 3.3 The build script modified to use the default configuration

<ConfigurationToBuild Include="Default |Any CPU">
<FlavorToBuildsDefault</FlavorToBuilds>
<PlatformToBuild>Any CPU</PlatformToBuilds>

</ConfigurationToBuilds>
SPECIFYING A TARGET DATABASE
When you specify a target database name in the Build tab of the project properties
dialog box (refer to figure 3.9), your entry is stored in the database project user file
(the .dbproj.user file). But the .dbproj.user file isn’t used by Team Build. Conse-
quently, the generated build script may contain invalid entries.

To solve this problem, modify the .dbproj file and specify valid values for the
TargetDatabase, TargetConnectionString, and DefaultDataPath properties (see
listing 3.4).

If you’re using TFS 2005, move the property definition block after the line containing
the Import statement for the Microsoft.VisualStudio.TeamSystem.Data.Tasks.targets
file. As previously discussed, the TargetDatabase property is unconditionally overwrit-
ten in the Microsoft.VisualStudio. TeamSystem.Data.Tasks.targets file. Check in the data-
base project file to TFVC and make sure that developers don’t accidentally overwrite it.

If you’re using TFS 2008, you don’t need to move the property definition block.
Moreover, you can specify the values for TargetDatabase, TargetConnectionString,
and DefaultDataPath in the Queue Build dialog box or in the TFSBuild.rsp file in
Team Build.
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Listing 3.4 Specifying valid values in the database project file

<PropertyGroup Condition=" '$(Configuration)' == 'Default' ">
<DefaultDataPath>
<Valid_Path_in Target_Machine>
</DefaultDataPath>
<TargetDatabase>
<Your Target Database Name>
</TargetDatabase>
<TargetConnectionString>Data
Source=<Your DBServer_ Name>; Integrated
Security=True;Pooling=False
</TargetConnectionStrings>
</PropertyGroup>
DEPLOYING SCHEMA CHANGES
As discussed, by default, Team Build doesn’t deploy the schema changes to one or more
target databases. But you can easily achieve this goal by overriding the AfterDropBuild
targetand launching the MSBuild task with the Deploy target, as shown in listing 3.5. The
account under which the Team Build service is running should have the necessary per-

missions to create and update the design database as well the target database.

Listing 3.5 Deploying the schema changes and overriding the target

<Target Name="AfterDropBuild"s>
<MSBuild
Projects="$ (SolutionRoot) \SolutionName\
DatabaseProjectName\DatabaseProjectName.dbproj"
Properties="Configuration=Default;OutDir=
$ (SolutionRoot) \..\binaries\Default\"
Targets="Deploy" />
</Target>
In this section, we’ve seen how to set up Team Build to build database projects. In the
next section, we switch gears and look at another topic that frequently comes up when
populating a test database as part of a build process—how to create custom data gen-

erators to produce meaningful data.

Technical review: creating a custom data generator

In this section, we create a custom data generator that outputs prime numbers, sub-
ject to a user-specified limit. You’ll be able to use the same technique to create custom
data generators that meet your own requirements.

Custom generators are created by extending the Microsoft.VisualStudio.Team-
System.Data.DataGenerator.Generator class (see figure 3.29). The abstract Genera-
tor class is located in an assembly named Microsoft.VisualStudio. TeamSystem.
Data.dll. The basic technique is simple; here are the steps:
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Figure 3.29 Inherit from the Generator
class to create custom data generators.

= Create a Class Library Project. Add reference to the Microsoft.VisualStudio.
TeamSystem.Data.dll assembly.

= Create a property to specify the prime number limit. Decorate the property
with the Input attribute. This attribute marks the property as an input property;
users can enter its value from the Properties pane in the Visual Studio IDE. You
can have one or more input properties.

= Create a property to return the computed prime number to the Visual Studio
IDE. Decorate the property with the Output attribute. This attribute marks the
property as an output property. The value returned in this property is inserted
in the target database and represents the result of all the work that’s done in
the custom generator. You can have one or more output properties.

= Override the OnInitialize method to perform necessary initializations. We
use this method to insert the first prime number in the prime numbers array.

= The OnGenerateNextValues method is called each time a new value is
needed—once for each row in the target table. Override this method, perform
necessary computations, and store the results in one or more output properties.
Visual Studio will pick up the results from the output properties.
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= Sign the assembly and compile. Custom data generators are required to be
strong-named assemblies.

= Register the assembly with Visual Studio by following steps described in http://
msdn2.microsoft.com/en-us/library/aa833163(VS.80).aspx. The basic ap-
proach is to create a custom .Extensions.xml file in the %ProgramFiles%\ Micro-
soft Visual Studio 9.0\DBPro folder and copy the custom assembly to the %Pro-
gramFiles%\Microsoft Visual Studio 9.0\CommonAIDE\PrivateAssemblies folder.

The source code for the custom prime number generator is shown in listing 3.6.

Listing 3.6 Source code for custom prime number generator

using System;
using System.Collections.Generic;
using System.Text;

using Microsoft.VisualStudio.TeamSystem.Data.DataGenerator;
using System.Collections;

namespace CustomDataGenerator

{

public class PrimeNumberGenerator : Generator

{

private int _result;

private int limit;

private int _lastprime;

private bool _isFirstAccess;

private const int FIRST PRIME = 2;

private ArrayList primes = new ArrayList();

[Input]

public int Limit

{
get { return limit; }
set { limit = value; }

}

[Output]
public int Result
{
get { return result; }
set { result = value; }
1

/// <summarys>

/// this method is called when the generator

/// is initialized

/// </summarys>

protected override void OnInitialize (
GeneratorInit initInfo)

{
_primes.Add( FIRST PRIME) ;
_lastprime = FIRST PRIME;
_isFirstAccess = true;

Initialize
variables
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/// <summary>

/// this method is called every time a new

/// value is required

/// </summary>

protected override void OnGenerateNextValues ()

{
//generate a prime number every time this
//method is called; If limit reached,
//return last biggest prime number

if (_isFirstAccess)
this.Result = lastprime;
_isFirstAccess = false;

}

else if (_lastprime == Limit)
{

this.Result = lastprime;
}
else

{//calculate the next prime number

bool isPrimeFound = false;
for (int i = lastprime + 1; i <= Limit; i++)

bool isDivisible = false;

foreach (int prime in primes)

{

?f (i % prime == 0) Divide number

by existing

isDivisible = true; primes

break;

}

if (!isDivisible)

{
// prime found!
_primes.Add (1) ;
_lastprime = i;
this.Result = 1i;
isPrimeFound = true;
break;

}

if (!isPrimeFound) Return last prime
this.Result = lastprime; if no more found
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Summary

The modern software development process—no matter which methodology you fol-
low—is largely about maximizing productivity through effective team collaboration.
More and more, success and failure are measured at the team level, not at the individ-
ual level. In the twenty-first century, enterprise software development is no longer a
solo act. Technology has become too broad and too deep for one person to know it
all. The more you can integrate and synchronize the activities of a diverse group of
specialists, the more successful you’ll be. The essential purpose of TFS is just that. DB
Pro extends the platform to include database support.

In this chapter, we saw how DB Pro enables database professionals to become part
of the mainstream application development process. We learned that DB Pro offers an
integrated toolset to manage the database lifecycle in a holistic way. By facilitating
schema extraction, database refactoring, schema and data comparison, test data gen-
eration, unit testing, and safe deployment, DB Pro has changed the way databases will
be managed in the days to come.

In the next part of the book, we switch gears and dive deep into solving real-life
application development problems using TFS. The material is more in-depth than
what we’ve covered so far. But you’ll gain an actionable understanding regarding how
to use and extend TFS to meet the needs of your own organization.
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Part 2

Drving deep into version
control and leam Build

In part 2 of the book, we dive down into selected areas to better understand
the inner workings of TFS. The material is technically deeper than the discus-
sions in part 1, which provided a broad context of how TFS works and prepared
us for in-depth exploration.

In part 2 we investigate how to use Team Foundation version control and
Team Build to solve selected real-life problems. In any software development
effort, effective management of source code assets and creation of high-quality
builds are essential for mitigating execution risks.

We take a practitioner’s point of view and walk through some common issues
that come up during a typical day in a development shop. Version control and
Team Build are crucial features to master regardless of your development pro-
cess. After all, without source code and output assemblies, you have no software!
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Understanding
branching in
version control

This chapter covers

Branching concepts

How branches differ from labels and folders
Using branches for sharing code

Building from branches

Version control systems, officially called software configuration management (SCM) sys-
tems, help you manage the evolution of your codebase. Depending on the level of
sophistication, version control systems store source code in shared repositories using
efficient algorithms (forward, reverse, or interleaved deltas), provide secure access
to distributed team members, enable multiple developers to work together effi-
ciently, associate code changes with work items, maintain audit trails, facilitate par-
allel development, and recover previous file versions. They also provide atomic
check-in for consistency, support private workspaces, revert local workspaces to pre-
vious points in time, maintain coding standards, and work with various IDEs. SCM

87
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systems support build creation, offline activities, disaster recovery, and high availability.
They also provide notification of key events such as check-ins. Additionally, SCM systems
perform scores of other functions to safeguard your software assets in a consistent, acces-
sible, and reliable manner. Without a good version control system, you’ll find it virtually
impossible to hold your team together and manage the evolution of your software.

As you work with version control systems, one of the most important decisions
you’ll need to make is how to set up the branch structure. Branching allows you to per-
form parallel development in isolation as well as define different policies for your
codebase. Merging is the process of transferring the accumulated changes from one
branch to another. As you work with multiple feature teams, multiple geographies,
multiple versions of the software under simultaneous development, and multiple soft-
ware releases, service packs, and emergency patches, you’ll discover that without an
effective branching and merging strategy, you can’t maintain order and consistency.
Failing to choose a judicious branching configuration and maintain it vigilantly will
cause various problems. These include increased incidences of overwriting each
other’s changes, regressed bugs, duplication of efforts, incorrect builds with wrong
files, inordinate amounts of time spent resolving collisions, the wrong version being
shipped to the clients, and so on.

Team Foundation version control (TFVC) provides a low-overhead branching model
that can help streamline your development process. TFVC lets you branch easily and
intuitively. When it comes to merging back the changes, TFVC takes into account the
branch and merge histories of the associated files, making the process quite intelligent.
For advanced operations, you can go beyond the user interface and use the command-
line utility, the Team Foundation Server Power Tools (TFS Power Tools), or the pro-
gramming APIs to meet your needs. In this chapter, we explore various functionalities
of TFVC related to creating and sustaining an effective branching structure.

This chapter focuses on how to effectively use the branching and merging features
of TFVC. We talk about how to resolve specific branching and merging-related issues.
This chapter isn’t a general introduction to TFVC.

We start with a product-agnostic discussion regarding various branching concepts
and the implications of adopting each approach. We then explore how branches dif-
fer from labels and folders in TFVC, and how you should organize each element for
flexibility and maintainability. Finally, we discuss how to limit the scope of Team Build
to files, changesets, and work items associated with a specific branch.

In this chapter, you’ll learn about the following:

»  Branching strategies—The various branching models, and how to select a
branching pattern depending on team size, code policy, and release planning
considerations.

»  Differences between branches and labels—When you should create a new branch
and when you can simply create a label.

»  Differences between branches and folders—The relationship between branches and
folders and how to organize them for scalability and maintainability.
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»  How to share code between team projects—If you have common code located in a sep-
arate team project, learn how to consume the code from other team projects.

= How to build from a branch—DBy default, when you run a Team Build script, the
full source code from the entire team project is downloaded in the build
machine, and the entire codebase (contained in the team project) is labeled.
This causes Team Build to relate the build with work items associated with
check-ins in all branches. We discuss how to avoid this problem using branch-
specific builds.

»  How to use the Team Foundation Sidekicks—TFS Sidekicks are third-party tools that
enable you to visually manage branches, learn about merge candidates, and so
on. Learn how to use these tools to improve your productivity.

Benefits of using a version control system

If you’ve been writing software for a while, you’ve probably faced the need to store
files in a shared repository as well as keep multiple versions of files. If you only use a
shared folder for file storage, you’ll face the following issues over time:

= If your fellow developers maintain private folder structures, how would you
know that a particular file has been changed and needs to be integrated? If
team members don’t know about concurrent changes to the same file, then
whoever copies the file last to the shared folder overwrites everyone else’s
changes. Even if people somehow find out about concurrent changes, how
would you manage the merge operations? How do you decide who merges first,
who merges next, and so on? You’ll probably need to get the parties together
and work out a conflict resolution strategy. As the number of people or the
number of files increases, you’ll run into major problems if you follow an ad
hoc strategy for managing code.

= There’s no audit trail. When suspicious changes are found in the shared loca-
tion, you don’t know who made the changes, when they were made, or why.
Fixes that were made earlier mysteriously disappear and new problems get
introduced—and the worst part is, you don’t know who’s responsible. This
problem alone is enough to create grave misunderstandings between team
members and cause chaos at critical times.

= It can be extremely difficult to reverse incorrect changes or restore the system
to a previous state. If you've been keeping frequent backups of the shared
folder then you might be able to revert to a previous state. But unless you're
backing up the shared folder before every change (a potentially cumbersome
process), you're at risk of losing the file that was just overwritten. In real life,
you may run into desperate situations, usually at the worst possible times, when
you can’t undo incorrect changes in critical files.

A modern version control system watches over your software assets and improves team
productivity. Let’s look at selected issues that’ll help you to better manage your source
code.
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Company types and branching issues

Regardless of your company’s size, you’ll probably benefit from using branching and
merging. Otherwise, you may run into difficulties with concurrent change conflicts. In
modern development organizations, where you have multiple versions under simulta-
neous development by globally distributed teams working in different time zones, as
well as development, quality assurance, and release teams working in unison but
under different environments and change control policies, it’s difficult to manage the
development process without using effective branching and merging strategies.

Small companies

If you work for a small company, consider adopting branching patterns that don’t
require too much maintenance, but still facilitate parallel development and long-term
product support. Since you may not have dedicated people to manage the version con-
trol system, you don’t want to create too many branches unnecessarily and end up
spending a lot of time merging changes back and forth. Look at the code promotion
model, the codeline-perrelease model, and the branch-by-release model (discussed
later in section 4.3), and decide whether one of these patterns meet your requirements.

Large companies

Branching patterns that are relevant for small companies also apply to large companies.
Many of the challenges associated with software development issues are universal—sup-
porting parallel development, preparing code for a release, testing release candidates
exhaustively, releasing binaries to customers, and servicing the release. The code pro-
motion model, the codeline-perrelease model, and the branch-by-release model rep-
resent different strategies for dealing with software configuration management.

However, in large companies that implement large projects, there are additional
considerations that stem from the sheer number of components that are developed in
parallel. Conceptually, each component in a large project can be thought of as a small
project by itself, each with its own lifecycle. Subdividing the management of a large
project in this manner enables you to reduce complexity and facilitate independent
evolution. Of course, at regular intervals, you need to create integrated builds to vali-
date cross-component dependencies and assumptions. You also need to establish qual-
ity gates before merging code from lower levels to more stable branches. Experience
from the field suggests that this approach is an effective strategy for managing large
teams—divide the problem and conquer it in pieces.

Large companies with distributed TFS

For a company that has multiple TFS servers in geographically distributed locations,
the obvious challenge is coordinating the work. TFS doesn’t have built-in synchroniza-
tion and replication capability. Therefore, the multiple TFS servers in your enterprise
operate in an autonomous fashion. Consequently, you need to figure out a strategy to
propagate as well as integrate changes and resolve conflicts. No matter what approach
you select, some of the key considerations are as follow:
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= In a distributed scenario, the remote team may have its own TFS server to work
with. The remote TFS server is used to support the activities of the remote
team—associating check-ins with work items, storing shelvesets, enforcing
check-in policies, performing unit tests, creating builds, and so on. Without a
remote TFS server, these software engineering activities would be supported by
the main TFS server—a proposition that could be impractical due to band-
width, security, and organizational reasons. When the remote development
reaches a stable point, the code is uploaded to the main TFS server.

= The remote team needs to download the latest sources from the main TFS
server as well as upload their changes to it. TFS 2005 Service Pack 1 introduces
support for basic and digest authentication, enabling remote clients to connect
over Internet without requiring a VPN connection (for more information, visit
http://msdn.microsoft.com/en-us/library/33833874.aspx). The remote team

can speed up the file downloads from the main TFS Server by installing TFS
Proxy at their location. TFS Proxy caches files locally after first time access. How-
ever, the proxy server needs a VPN connection to the main TFS server (even if
you're using TFS 2005 Service Pack 1). To configure the proxy server, on the
Tools menu, click Options; in the Options dialog box, expand the Source
Control node and click Visual Studio Team Foundation Server (see figure 4.1).
For more information on setting up the proxy server, visit http://msdn2.
microsoft.com/en-us/library/ms252490(VS.80).aspx.

= You need to figure out a way to download not only the source files but also the
work items from the main TFS server to the remote server. Otherwise, the remote
team will have difficulty managing their team activities and associating change-

sets with work items. But since you're using two different TFS servers, the work
item numbers (which are system generated) may not match when you transfer
the work items between servers. The solution is to have a reference number
field—which stores, for example, the work item number generated by the pri-
mary TFS server—for correlating the work items between the two systems.

= The remote team can check in their changes to the main TFVC server using
Team Explorer or an automated process. They don’t need to necessarily check
in every new changeset that was added to their local TFVC (it depends on the
team workflow model). Once the remote team has a stable and tested codebase,
they can check in the files only from the tip of the remote branch. In this case,
when checking in code to the main TFS server, they need to associate all the
work items that are resolved by the cumulative check-in. You may be better off
creating an automated process for the cumulative check-in. Otherwise, the
remote team will have to manually determine which work items have been
resolved on the remote TFS server since the last cumulative check-in to the main
TFS server. Recall that the remote team doesn’t check in every single changeset
that exists in the remote TFS server—they perform a cumulative check-in from
the tip of the branch, after the code passes certain quality criteria.
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Figure 4.1 You can use the proxy server to cache files downloaded from TFVC.

Branching models

There are many branching patterns that you can adopt to support the lifecycle of your
applications (see the references section at the end of the chapter for further reading
on this subject). When selecting a branching model, consider your team’s size and
geographic locations; the product’s development, release and maintenance plans;
and other relevant factors.

I want to point out two general issues as you think about setting up a branching
structure in TFVC. Although you can branch at any level in TFVC—from a team project
down to a file—it’s usually a best practice to branch at a solution level. A solution file
references the project files using relative server paths. That’s why it’s easiest to man-
age the source files if you branch at the level of the solution (or higher, of course).
Going beyond a single solution, try to branch everything needed for a build—as you
branch, try to include the related solutions that go into a build.

Another issue to keep in mind is that you can’t branch to a target folder that’s a child
of the source folder. For example, don’t check in files directly under the root of the
team project—you can’t branch the root folder because all folders under the root are,
by definition, children of the root (although you can branch individual files located in
the root folder). Furthermore, keep in mind that when using the Source Control UlI,
you can only merge between branches that have a parent-child relationship.

Let’s now review some commonly used branching models.

The code promotion model

The code promotion modelis a simple branching strategy widely used in development orga-
nizations. The idea is to “promote” a file from one level to another as it becomes more
stable. In some version control systems, the promotion modelisimplemented in a single
codeline, with a file attribute indicating whether the file belongs to the development,
testing, or production level. We feel that this approach can become cumbersome under
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various circumstances (depending on the version control tool being used), such aswhen
afile is promoted and then demoted, when a new revision of the file has been promoted
but you need to re-create a previous configuration, and so on. In TFVC, we can imple-
ment the code promotion pattern using branches (see figure 4.2). TFVC doesn’t have
a file attribute indicating the file’s promotion level.

1.0 Dev
Completed 1.1 Dev 1.1 Dev
Development O O O O
Fixes Fixes I Fixes Service Pack Fixes
Producti - I Hot Fix P
o— b3
RC1 RC2 Release 1.0 1.01 Release 1.0 5P1

Figure 4.2 The code promotion branching model

The code promotion branching model works as follows:

= Developers make their routine changes in the development branch. Bug fixes
and feature implementations take place in this branch. The development branch
serves as the main codeline (see the Mainline pattern in Berczuk and Appleton’s
Software Configuration Management Patterns) and always contains the latest version
of the code. Builds are made from the tip of this branch at regular intervals—or
as soon as a changeset is checked in, depending upon your development meth-
odology (the continuous integration pattern advocates creating a build immedi-
ately after a changeset is checked in). Build verification tests are executed to test
the stability of the code. Although there are usually some minimum quality cri-
teria for the code to be checked in to the development branch (the code should
at least build and pass a minimum set of build verification tests), there’s usually
no guarantee that the latest code is stable from a usage perspective. (Depending
on your needs, you can create a separate branch to host the stable codebase; that
way, the team members will always have a branch from where they can get the lat-
est stable code.) You should label well-tested stable points in the development
codeline so that team members can resynchronize their workspaces to known-
good points if the tip of the codeline becomes unstable.

= Once the code in the development branch is ready for a release, a label is
applied to the set of files in the development branch; for example, the label
could read “Version 1.0 Ready for Testing.” A testing branch is created based on
the label. The code under test is subjected to a full suite of regression tests in
anticipation of the release. The releases for which branching takes place could
be internal or external. The releases can be based on milestones in the project
plan or represent stable points that aggregate a set of features or fixes. The idea
is that the codebase under test is now isolated from the main development line
and the development branch can continue to evolve as usual, without having to
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be “frozen” for the particular release. As bugs are discovered and fixed in the
testing branch (recall that the development branch is being used for the next
version), they are reverse integrated back to the main development branch as
appropriate. If critical bug fixes or important feature implementations take
place in the main branch while testing is underway, selected changes can be for-
ward integrated from the development branch to the testing branch. In the inter-
est of stability, only a limited group of people are allowed to make changes in
the testing branch. Once the SQA group certifies the code to be fit for release,
the code in the testing branch is labeled—for example, “Version 1.0 Ready for
Production”™ —and the code is branched into a production branch. As the
release candidates are deployed and tested in various environments, the bugs
discovered from this process are fixed in the testing branch. Furthermore, bugs
discovered after the final release are also fixed in this branch, and appropriate
service packs are produced for distribution. After validation by the SQA team,
the bug fixes are merged with the development and production branches.

The production branch contains the code that’s deemed fit to be a release can-
didate. The production code is isolated in its own branch because this gives
greater flexibility for providing hot fixes. After a release, emergency bug fixes
can take place in the production branch, but changes made in the production
branch need to be reverse integrated in the testing branch as well as the main
branch. If you're patching an old release, you may sometimes find that the
development branch has evolved to a point where reverse integrating changes
from the production branch doesn’t make any sense and could introduce
errors (the code structure may have changed significantly in the meantime). In
such cases, you need to manually edit the appropriate files in the development
branch and apply only the relevant fixes.

4.3.2 The codeline-per-release model

Asyou think about the code promotion model, you might wonder about the need to cre-
ate a separate production branch from the testing branch. Why not just create a single
branch for the release-preparation work, as in figure 4.3? In this new strategy, a single
release branch is created where testing, bug fixes, and releases take place. If you need
to provide emergency hot fixes, you can create a new branch from the release branch.
The difference between the code promotion model (as shown in figure 4.2) and the
codeline-perrelease model (as shown in figure 4.3) is that in the codeline-per-release

1.0 Dev
Completed 1.1 Dev 1.1 Dev
Development ) ) O ) )
Fixes I Fixes Fixes I
: &—o
RC1 RC2 Release 1.0 T Release 1.0 5P1
Hot Fix
Figure 4.3 The codeline-per-release branching model 1.0.1
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model, you essentially work with two branches and create the third branch (the hot fix
branch) only on demand. If a hot fix isn’t needed, the third branch isn’t created. In
the code promotion model, you always have three branches.

Moreover, in the codeline-per-release model, you can reverse and forward integrate
directly between the release branch and the main branch—TFVC allows you to directly
merge files only between a parent branch and its children. In the code promotion
model, you can’t reverse or forward integrate changes between the production branch
and the main branch directly—you have to go through the testing branch. Although
this is usually a good thing—you typically want to update the testing branch—there are
cases where testing (especially for emergency fixes) is done using the binaries created
from the release branch, and merging with the testing branch is redundant. For exam-
ple, if the SQA group has no plans to test the code again from the testing branch
because they’'ve already tested the fix from the hot fix release branch, it’s better to
merge the code directly from the production branch to the main branch.

In the code promotion model, you can perform a baseless merge (discussed later in
section 6.7) between the main branch and the production branch. But this operation
tends to be complicated and isn’t supported from the user interface in TFVC. In the
codeline-per-release model, you can merge directly between the release branch and
the main branch, because they have a parent-child relationship. Of course, once you
create a hot fix branch (see figure 4.3) you need to reverse integrate with the princi-
pal release branch and then merge the principal release branch with the main
branch. You can’t directly merge between the hot fix branch and the main branch,
since they don’t have a parent-child relationship. You could of course do a baseless
merge from the command prompt.

Despite the difficulties associated with merging files between noncontiguous
branches, one of the advantages of maintaining separate testing and production
branches is ease of administration. Since SQA and release management functions are
performed by separate teams in many organizations, separate branches provide more
fine-grained access control capability. Evaluate your organizational and project needs
and come up with a branching strategy that’s effective in your scenario.

A potential issue with both the code promotion model and the codeline-per-
release model is propagating changes from old releases to new releases. Imagine find-
ing and fixing a bug in an old release. Since the release branches don’t have parent-
child relationships with one another, you need to first reverse integrate the changes
from the old release to the mainline. Once the fixes are in the mainline, you need to
forward integrate them to each of the release branches.

There are numerous problems with this approach. First of all, when you try to
reverse integrate the changes from the old release branch to the mainline, you may
find that the code in the mainline has evolved to a point where a successful merge
from an old release is counterproductive or even impossible. When merging, you can
only merge with the latest files in the mainline—it’s not possible to merge with files
which aren’t at the tip of a branch. Additionally, once the fixes are somehow applied
to the mainline, you’ll need to forward integrate the changes from the mainline to
each release branch (assuming the fixes are relevant in the subsequent releases that

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



96

4.3.3

CHAPTER 4 Understanding branching in version control

have already taken place). Since the mainline contains many current changes, you’ll
need to carefully “cherry pick” the changesets and select only the ones containing the
appropriate fixes. Given the potential friction associated with the whole approach,
you may end up manually applying the changes in each release branch, instead of try-
ing to propagate a fix from an earlier release.

The branch-by-release model

Another approach traditionally used in version control systems is the branch-by-release
model (also called the staircase model). In this model, as soon as development for a par-
ticular release is completed, a new branch is created (see figure 4.4). All development
activities unrelated to the current release are performed in the new branch. The old
branch goes through code chill, code freeze, testing, and release phases.

Development
Release 1.0
Development Testing Production

Release 1.1 U
Rel 1.2 Development s Testing Production
o—" g

Figure 4.4 The branch-by-release branching model

Testing ~ Production

Bug Fixes

Although the branch-by-release model is widely used and seems like a natural way to
maintain multiple versions, you need to be aware of the following limitations associ-
ated with this approach:

= Before a new branch is created, if a developer wants to work on longer-term
tasks that won’t be included in the current release, she’s likely to run into
source code management problems. A fundamental feature of various version
control systems (including TFVC) is that you need to check in code in the same
branch from which you originally checked it out. You can’t check out files from
one branch and check them in to another branch without going through a lot
of circuitous steps, such as manually copying and pasting files between folders
in the local workspace. Even if you shelve your code in TFVC, when you
unshelve the code and try to check it in, the code will be checked in to the
branch from which the shelveset was created. Again, you could use work-
arounds to accomplish this, but this introduces unnecessary hassles. You could
wait for the code freeze period to be over (and the code released) before check-
ing in your changes, but by that time, the branch becomes a maintenance
branch for the released code and your longer-term changes should probably go
in the new branch, not the old one. As discussed, you can’t propagate your
changes to the new branch in a straightforward way. As a side note, in TFVC, to
find out whether users have pending changes that they haven’t uploaded to the
server, type the following at the command prompt:

tf status /user:*
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= Every time a new branch is created, developers need to adjust their workspaces
to point to the new branch. Although this isn’t a major problem, developers
don’t find it exciting to have to change their workspace mappings every time a
new version is released.

4.3.4 A branching model for large projects

For large projects, figure 4.5 shows a representative branching solution. The core
ideas are as follow:

= The main branch is reserved for tested, stable code. Nobody checks in code
directly to this branch. Designated team members reverse integrate approved
code changes from the integration branch to the main branch (once the
changes pass appropriate quality criteria). After the main branch is updated,
the changes are forward integrated to the feature branches.

= Release branches are created from the main branch when the code is mature.
The management of the release branch is similar to the codeline-perrelease
model, discussed previously. By creating separate release branches (such as
alpha, beta, or release candidate branches), you avoid the need to freeze the
main branch for a release. After a release branch is created, the main branch
moves forward and accumulates the changes for the next version.

= As its name implies, the integration branch serves as the central receiving line
where stable features are brought together and the application is tested holisti-
cally. The code in this branch is tested exhaustively at various levels (such as com-
ponent, system, and business levels) to determine conformance with the
requirements, both functional and nonfunctional. Once the codebase is deemed
to be stable and accurate, the changes are promoted to the main branch.

= Fach feature team works on a separate branch, created from the integration
branch. In large projects, you’ll want to create two feature branches—one for
active development and another for hosting stable code. If you’re working on
large complicated components, you might want to have a third branch devoted
to testing; only tested code is promoted to the stable feature branch (similar to
the code promotion model discussed earlier). In the development branch, fea-
ture team members check in code at a rapid pace. The development branch
contains the “bleeding-edge” code. At designated points, the code from the fea-
ture development branch is tested and merged with the code in the stable fea-
ture branch. After extensive regression testing, the stable code is promoted to
the integration branch.

» If a subgroup within a feature team wants to undertake a significantly different
development effort—such as for R&D purposes—the team can create additional
“bridge” or “private” branches under the feature development branch. The
code in the R&D branch can be merged with the feature development branch if
the outcome is successful, or discarded otherwise.
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Release 1.0
Release
Changes Merged from
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Figure 4.5 Development branch structure for a large project

Feature 2 Dev

Note that in the proposed branching model, the main, integration, release, and fea-

source files, you should store the build script and other build-related artifacts. This
approach simplifies source code management and provides explicit traceabil-
ity—allowing you to reproduce builds easily. In large projects, you’ll find this simple
approach especially useful when chasing down elusive bugs reported from customer
sites or when patching releases.

Furthermore, having the full application source code in each feature branch allows
the feature team members to debug problems across components. Frequently, when

components, you'll need to debug mysterious | Folders =
. [=] 48] AZHERIZKISERY
problems by delving into the source code of the 5 (5} MSE_Agte_t
external components in order to understand B & Fesure
. . Ld Feature_1_Dev
the failure. Having access to the full source B [ Feature_2

| Feature_z _Dew

code provides significant value to the process B ke

of troubleshooting. - O Maln
.. =) 7 Release
In TFVC, the folder structure is indepen- - G vt

B 3 v2

dent of the branching structure. You can

1 ny folder str r n rga-
select any fo der structure you want to orga Figure 4.6 Create a folder hierarchy to

nize the codebase. Figure 4.6 shows a repre-
sentative folder structure.

organize the codebase; the folder hierarchy
is independent of the branch hierarchy.
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4.3.5 A remote branch model for distributed teams

You can set up a separate branch in the main repository to receive the changes made
by remote teams. The remote branch can be derived from either the mainline or the
local branch, depending on your workflow model (see figures 4.7 and 4.8). Keep in
mind that in TFVC, normal merges can be done between a parent and its children
only. You can of course do baseless merges between other kinds of branches, but
they’re more difficult.

The goal of having a separate remote branch is that the on-site team can work with
stable versions of the remote deliveries. Coordination between distributed teams in dif-
ferent time zones is inherently difficult, no matter how efficient an organization or a
vendor happens to be. Given the realities of the software development process, you'll
inevitably have change conflicts. Discussions will need to take place between the local
and remote teams to determine who’s right and who’s wrong. Consequently, it makes
sense to keep the stable remote changes in a separate branch and “pull” the changes to
the local branches when you’re ready to undertake the integration process.

Broadly speaking, you can merge local as well as remote changes to the main inte-
gration branch (as shown in figure 4.7), or you can merge changes directly to the local

Remute

active development line (as shown in figure 4.8). You can create many variations of the

Changes Merged Changes Merged
from Local Branch from Remote Branch

Figure 4.7 You

could use the main

codeline to receive

changes from local

as well as remote
9 branches.

Oe—————0O

basic idea, as appropriate. For example, you could use a separate integration branch
(instead of the main codeline) to provide greater isolation and ensure stability of the
mainline. If you’re working on a large project, you could create a separate remote devel-
opment branch associated with each component. The goal is to minimize unexpected
friction and handle conflicts when you’re ready. Set up a schedule, such as weekly, so that
the conflict detection and resolution process don’t suffer undue delay.

Changes Merged
from Local Branch

J

Figure 4.8 You
could integrate
changes from the
remote branch to
the local branch,
and then promote
them to the main
branch.

O—0

J

Local

Remote

)
D

C

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



100

4.4

CHAPTER 4 Understanding branching in version control

Now that we have a conceptual understanding of the pros and cons associated with
various branching models, let’s think about when we need to actually create branches
and when can use some of the other features offered by source control systems.

Branches versus labels

When working with TFVC, you’ll sometimes wonder whether to create a label or a
branch. The simple philosophy that I recommend is to think about isolation and pol-
icy requirements. If you expect to work on a codebase in parallel with the current
codeline (such as patching a release), you should create a separate branch. Also, if
you need to apply a different policy (for example, for access control) to your code-
base, you should create a new branch as well.

TFVC supports path spacebranching. To the user, this kind of branching appears sim-
ilar to copying a folder in Windows Explorer. But internally, a file isn’t copied until it’s
changed in the new or the old branch. This approach saves space. Consequently, don’t
hesitate to create branches if you feel you need isolation or policy variation—the over-
head isn’t significant from a technical point of view. But from a process point of view,
keep in mind that the code you branch may need to be merged back with the main code-
line sooner or later (unless that branch will wither and die, such as when making a
unique change for asingle client). The later you merge, the greater the pain. Therefore,
it doesn’t make sense to unnecessarily fork the main codeline and deal with the subse-
quent difficulties of merging divergent codebases unless there’s good reason.

A lot of times, you’ll be able to meet your needs by creating a simple label instead
of branching the codeline. Labels in TFVC are powerful. A label represents a collec-
tion of files. Labels in TFVC can span team projects—you can include files from multi-
ple team projects in a single label. But labels aren’t versioned. TFVC doesn’t maintain
a history of changes that take place in

a label; it only knows about the cur- 3]
rent contents of a label. Lokl [ Heloworld = @
1 |_dProperties
Cf)ntrary to popular conceptlon., a B i
labelin TFVC doesn’trepresenta “point 5 Heloworld.csprof.vspsce
“#Program.cs

in time” subset of the repository. A label
can include files from different points
in time. When adding a file to a label,
you can specify the version of the file
you want (see figure 4.9). You may
choose toadd the latest version or a pre-
vious version—use the Version drop-
down shown in figure 4.9 to find the

Itemname:  [$iMSF_Agile_t/MainjHeloworkdHeloWorldfProgram.cs
Teems of type:  [ad files (*,%) =

Verson: [Latestversen 7|

correct file version.

Latest Wersion

Before creating labels to group

files that aren’t from the same point  Figure 4.9 You can select the file version when
in ime—such as, “three files from  creating a label.
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changeset 101, two files from changeset 105, and five files from changeset 109”—think
long and hard about whether you really need to do this, since this approach increases
logical complexity. Sometimes the reasons may be valid. For example, you may have
created a label to mark the source files for release, and now need to change a few files
to fix some last-minute bugs. Instead of creating a new label, you might want to update
the previous one, since only a few files may have changed (and you don’t want the tip
of the codeline to go into the release). Another way you could end up with files from
different periods in a label is if the label was created based upon your workspace, and
the workspace contained files from different points in time.

Once a label is created, you can specify who can change it. Right-click a folder in
Source Control Explorer, click Properties from the context menu, click the Security
tab, and specify permissions for Administer Labels entries. See figure 4.10; the Label
entry allows you to specify who can create labels.

When branching, you can choose to branch from a label (see figure 4.11). Recall
that a label may contain files from different points in time. After branching, to deter-
mine where a file came from, right-click the file, click Properties from the context
menu, and click the Branches tab. You’ll be able to view which version of the source
file happens to be the parent of the selected file (see figure 4.12).

You might want to branch from a label for a variety of reasons. One reason might be
clarity. If you create a label containing files with appropriate version numbers, explicitly

2| x|

General | status  Security | Branches |
Team Foundation server:  AZHERJZKISERY

Users and groups:

| Mame | Description
5;: [r15F_aAgile_1Build Services Members of ...
‘&1.;1 [MsF_Agile_1 hContributars Members of t,..
"ﬁj [MSF_Agile_1Project Adminiskrators Members of b,
"é [MSF_Agile_1]\Readers Members of E...
"1l [SERVER\Service Accounts This applicati...

‘ﬂi [SERVER]iTeam Foundation Administr... Members of t...

i Add users and groups

& Team Foundation Server Group Add... |

val

" windows User or Group

Permissions for [MSF_Agile_1JiBuild Services:

Permission | Allow | Deny H
CheckIn _ =N
Label B O
Lack ~ O |
Revise other users' changes O 0O |
Unlock other users' changes 0O 0|
Undo other users' changes O 0
Adrinister labels O 0O |

W' Inherit security settings

Figure 4.10 You can specify the

oK ] Cancel ] access permissions for labels in
A the Security tab.
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Branch )

Source:

21|

[§1M5F_agile_1 [Main/Hellow/arld
Target:

[$mF _agile_1/sqa

—Branch From version -

Browse...

By: |Lahe|

_:J Label: IReady for SQA@$/MSF_Agile_1

¥ Create local warking copies for the new branch

name the label for the intended pur-
pose, and then branch from the label,
you’ll have a logical reference to the
files that are branched. You can also
use the Comment field in the label to
indicate the purpose of branching.
Although you can’t tell by looking at
the files in the target branch whether
they were branched from a label, you’ll
still have a logical reference persisted
in the source branch encapsulating the
files that were branched (assuming you
haven’t updated the contents of the
label after the branch was created).
Another reason for branching from
a label might be the need to do main-
tenance work on the labeled files. After
you modify one or more of the labeled
files, where will you check them in? You
could check the modified files in to the
tip of the codeline. But depending on
the changes that have occurred in the
codeline since the label was created,
this action could be massively disrup-
tive. A better option is to create a

o« | cace | Figure 4.11 TFVC allows you
% to create a branch from a label.
21l
General | Status | Security Branches |
Branches:
File Niame [ Branched ro...
$/MSF_Agie_1 fmMainfHelloworld
$/MSF_Agile_1/50A/HelloWorld 208
$IMSF_Agle_1[Release/HelloWorld 211

Figure 4.12 The Branches tab displays the
branching hierarchy.

branch from the label to host the modified files.

A third reason for branching from a label might be the need to create a partial
branch. In TFVC, you can’t select multiple files in a folder and branch them. TFVC
allows you to branch specific files or folders (and their children) only. If you want to
create a branch containing the selected files in a folder (and not branch the files that
remain unselected), you can create a label containing the selected files and then cre-

ate a branch from the label.
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4.4.1 Identifying changes after creating a label

After you apply a label to an active branch, you may later want to find out what
changes have taken place in the branch since the label was applied. It takes a bit of
effort to answer the question.

The first approach to try would be to use the tf history command. Type the fol-
lowing at the command prompt; this command shows you what happened between
the time when the label was created and now:

tf history <branch paths> /recursive

/format:detailed /version:L<your label name>~T /noprompt
When you execute this command, you may be surprised to see that changesets belong-
ing to various items within the label appear in the output. Your goal was to see only
those changesets that were added afier the label was created. This behavior takes place
because version ranges in TFVC (specified with the /version: option) are inclu-
sive—the output includes the contents of the starting range as well as the ending
range. To identify the changesets that were added to the branch after the label was
created, you need to identify the highest changeset number in the label. When analyz-
ing the output of tf history, only consider the changesets that have a higher num-
ber than the highest changeset number found in the label. You can identify the
changesets included in a label by typing the following at the command prompt:

tf labels <your_ label name> /owner:* /format:detailed

You could create a script to parse the output of the tf labels command, determine
the highest changeset number, and then parse the output of tf history and filter the
changesets that are higher in number. Alternatively, you could create a simple pro-
gram using the TFVC API to determine the changes which have taken place after a
label is created (see listing 4.1).

TIP If you’re interested in seeing the changes that took place between two
labels, type the following at the command prompt:

tf history <branch path> /recursive /format:detailed
/version:L<label name l>~L<label name 2> /noprompt

Listing 4.1 Identifying changes in a branch after applying a label

/// using statements omitted for brevity ..

namespace LabelTests

{

class Program

{
static void Main (string[] args)
{
string labelName;
string labelScope;
string branchPath;

pGetParams (args, out labelName,
out labelScope, out branchPath, out _vcServer);

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



104

CHAPTER 4 Understanding branching in version control

int highestChangesetInlLabel = 0;
try
{
VersionControlLabel[] labels =
_vcServer.QueryLabels (labelName,
labelScope, null, true);

foreach (VersionControlLabel label in labels)

{ Determine
foreach (Item item in label.Items) highest

{ changeset
if (item.ChangesetId > number

highestChangesetInLabel)
highestChangesetInlLabel =
item.ChangesetId;

}

IEnumerable changesets =
_vcServer.QueryHistory (branchPath,
VersionSpec.Latest, 0, RecursionType.Full,
null, new LabelVersionSpec (labelName) ,
VersionSpec.ParseSingleSpec (

"T", null), int.MaxValue, true, false); Select only
?oreach (Changeset changeset in changesets) ;2;?%ZE21
numbers

if (changeset.ChangesetId >
highestChangesetInLabel)
Console.WriteLine (
changeset.ChangesetId) ;

}

Console.WriteLine ("Completed") ;

catch (Exception ex)
Console.Error.WriteLine ("Error: " + ex.Message) ;
Environment .Exit (1) ;

}

/// <summarys>

/// Retrieves and validates the Command-line arguments.

/// </summary>

/// <param name="args"></param>

/// <param name="labelName"></param>

/// <param name="scope"></param>

/// <param name="branchPath"></param>

/// <param name="vcServer"></params>

private static void pGetParams (stringl[] args,
out string labelName, out string scope,
out string branchPath,
out VersionControlServer vcServer)

// If no arguments provided or the number of
// arguments is less than four then
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// one or more required arguments are missing.
// 1If so, display error and exit the program.
if (args.Length < 4)
{
Console.Error.WriteLine (
@"Error: Please input server name,
label name, label scope and branch name") ;
Console.Error.WriteLine (
@"Pattern: LabelTests <server_name>
<label name> <label scope> <branch name>") ;
Console.Error.WriteLine (
@"Example: LabelTests TFSServer
LabelName LabelScope BranchPath ") ;
Environment .Exit (1) ;

}

TeamFoundationServer tfServer = null;
try
{ Obtain reference
tfServer = new TeamFoundationServer (args[0], to TFS and
new UICredentialsProvider()) ; authenticate
tfServer.EnsureAuthenticated() ;

}

catch (Exception ex)
// If exception is thrown then the
//user may not be authenticated or the TFS
//server may not exist. Exit the application.
Console.Error.WriteLine (ex.Message) ;

Environment .Exit (1) ; Get reference to

} version control server
vcServer = (VersionControlServer)
tfServer.GetService (typeof (VersionControlServer) ) ;

scope = args[2];
if (!vcServer.ServerItemExists (scope, ItemType.Any))

{ Validate
Console.Error.WriteLine ( server path
"Error: Server path for label scope not valid"); for label
Environment .Exit (1) ; scope

}

branchPath = args[3];

if (!vcServer.ServerItemExists (
branchPath, ItemType.Any))

{ Validate
Console.Error.WriteLine ( server path
"Error: Server path for branch is not valid") ; for branch

Environment .Exit (1) ;

}

labelName = args[1];
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Note that the change detection technique described for labels will only work accu-
rately if the labels are “snapshots” in time. This is because the technique depends on
finding the highest changeset number in a label and determining the subsequent
changesets whose numbers are greater. If a label contains files from different points in
time (see the earlier discussion regarding labels in TFVC), this technique doesn’t
work, and computing changes becomes more complicated. But it’s still possible to
determine what changes have taken place. The GenCheckinNotesUpdateWorkItems
task invoked by Team Build implements the fully accurate logic required to determine
changes between labels, regardless of the temporal location of the files in a label.

Branches versus folders

Branches and folders are independent entities in TFVC. Failure to grasp this idea
causes a lot of confusion. In TFVC, you can create a new folder by right-clicking on
the right pane and selecting New Folder from the context menu (see figure 4.13).

St Pags ' Source Control Explorer | b
[EEA R iy | - ) | Workspace: Workspace_MSF_igie_I
Source location: [ 33 M5 _agie_1 =

Foldors % || Local Path: Ci\workSpacesiWorkspace_MSE_Agl_I
] Iﬂ AFHER I2XISERV

User [totest |

= (53 MSF_Agie_i
5 i Mo

© ‘

vepogh

6 G H
B sqa
-0
-0 Team_puld
0 TeanudT

§ - Urshetve

= -
M (e [henge | Fakde =i New Eolde T
d _.ﬂ Rafresh

Figure 4.13 Folders in TFVC enable you to visually organize your codebase.

To create a branch, right-click a folder and select Branch from the context menu
(see figure 4.14), or select a folder, click the File menu, point to Source Control,
and click Branch.

Folders are typically created to visually organize the code for the sake of clarity and
maintainability. Create a branch when you need to define different administrative pol-
icies on the codeline, or when you’re developing in parallel and want to merge changes
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later. It isn’t possible to tell by looking at the
folder structure whether the files in various
folders are related or not (by related, we mean
having a common ancestor branch). For exam-
ple, look at figure 4.15. The HelloWorld folders
located under Main, SQA, and Release all
appear as peers. Butifyoulook at the branching
hierarchy, you’ll see that SQA is a child of Main,
and Release is a child of SQA (see figure 4.16).
To avoid confusion, try to keep the folder
names and branch names similar, but bear in
mind that the folder and branching hierarchies
are independent.

In the next section, we apply our knowledge
of branching to solve the problem of sharing
code between team projects. This exercise will
hopefully give you some insights regarding how
to solve code management problems in your
own organization.

Folders X

[ W8] AZHERIZK3SERY

5 Get Latest Version
)

Get Specific Yersion...

Lock...

¥)  Undo Pending Changes...
=% Check In Pending Changes. .,
'5 Shelve Pending Changes...
¥4} View History
Branch...
Merge...

Apply Label...

Properties...

ﬂ Refresh

Figure 4.14 Create a branch for isolation
or policy variation.

Folders X

(= 93] AZHERJZK3SERY

[+ Helloworld
E-ir Release

#-{_J Helloworld
B 5QA

#-1_ Helloworld

Figure 4.15 The folder structure doesn’t
provide any information about branch
relationships.

Properties for Helloworld

General | Status | Security [Branches |

2|

Branches:
| Fils niame || Branched from version
4/MSF_Agile_1/Main/Helloworld
$IMSF_Agile_1/5Q8HelloWorld 208
$IMSF_Agle_1[Release/HelloWorld 211

| 2]

Coc ] cocm |

4

Figure 4.16 The branching hierarchy
may be different from the folder hierarchy.
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Sharing code between team projects

In large projects, you may face situations where common framework code resides in a
separate team project. The reasons for this could be administrative, organizational, or
procedural. The shared component might be developed by a separate project team
with different stakeholders or development methodology, or in a different geographi-
cal location. For a variety of reasons, you may have to depend on components that
aren’tlocated in the same team project as your code. In such cases, you could subscribe
to a component at the binary level and treat the internal implementation of the com-
ponent as a black box. In many cases, this approach will work fine, but in my experi-
ence, for complicated cross-component interactions (especially when the external
component itself is evolving), there’s tremendous value in working with a component
at the source-code level. In my experience, many hours of frustration can be avoided if
you have access to the full source code of the shared component and can debug all the
way through. Many unforeseen side effects can be understood and controlled, mysteri-
ous crashes can be resolved, and input parameters adjusted accordingly.

TFVC allows you to branch codelines across team projects. You can create a team
project containing the common codebase and branch the codeline in team projects
where the shared component needs to be reused. Let’s walk thorough a con-
crete example.

Start by creating a team project named Common_Framework. This project con-
tains the common framework code that will be used in other team projects. Add a test
solution named CommonFrameworkCode.sln and a class file named Common-
Code.cs (see figure 4.17).

_Source Control Explorer |

”Eﬂ B X S 9 - #5  workspace: Workspace_gile_Outsourcing_1  +
Source location: [__| $itgile_Outsourcing_1jCommon_FrameworkiCommonFrameworkCode
Folders ® I Local Path: C:\WorkSpaces\Workspace_Agle_Outsourcing_1\Commen_FrameworkiCommonFrameworkCode
=1 85] AZHERIZKISERY Name | Pending change | Uiser | Latest |

=l ;"a Common_Framewark _dProperties Yes
-l Common_Framework <] CommonCode.cs es
= L CommonFramenarkCode (Al CommanFrameworkCode. csproj Yes
i = .Pruperhes 5 CommonFrameworkCode.cspr... s
ik et 2 CommenFrameworkCode, sin Yes
¥ CommonFrameworkCode, vsssce Yes

Figure 4.17 Create a team project for housing the common framework code.

Create a new team project named MSF_Agile_1 that will host your main application.
Create a folder named Common_Framework (see figure 4.18). This folder will store a
copy of the shared code. Map this folder to

Folders x
Your workspace’ = i_@j AZHERIZKISERY
At this point, you’re now ready to branch the [’: ::? fd"s’;‘“:;—: flzices
shared code from the Common_Framework P Coon_Fransnak

team project to the MSF_Agile_1 team project, Figure 4.18 Create a new folder to store
where it will be referenced and used. Switch to  the shared framework code.
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21
Team Foundation Server:
Branch S zrien ]
Source: Folders:
IﬂAde_Outsnu‘cirg__zICmm_FrammeCnmmFrmmodﬂCnde & L34 Common_Framework :I
Target: B2-{g§ MSF_Agile_1

o1

|$.-'MSF_AgiIe_1,lComnn_mewmk +1-{_J Comman_Framework

Branch from version
Ey: |Late9t Version 'l

™ Create local working copies for the new branch

Folder path:
o thSF_ﬁ.gie_lj’cumm_Frmemrk

Figure 4.19 Codelines can be branched across team projects.

the workspace where MSF_Agile_1 is mapped, right-click the solution folder in the
Common_Framework team project, and click Branch from the context menu. In the
Branch dialog box, click Browse and select the Common_Framework folder in the
MSF_Agile_1 team project (see figure 4.19). Notice that you aren’t limited to folders
within the same team project; the target folder can belong to a different team project.
Click OK in the Browse for Folder dialog box; then click OK in the Branch dialog box.
TFVC will populate the target folder with the shared framework code files from the
source folder (see figure 4.20).

To verify the branch hierarchy, right-click the solution folder in the MSF_Agile_1
projectand click Properties from the context menu. Then click the Branches tab. You’ll
see that the solution folder in the MSF_Agile_1 team project is a child of the corre-
sponding folder in the Common_Framework team project (see figure 4.21).

At this point, a copy of the shared code is available in the application team project
(MSF_Agile_1). Recall from previous discussion that a code file isn’t actually copied
until it’s changed in the parent or in the child branch. This is an internal implementa-
tion detail that you can’t see from the user interface. The pointis that unlike some other
version control systems, the shared component files in the application team project are
completely decoupled from those located in the common framework team project.

¥ Source Control Expinrer |
“;!g e _';‘D e = i - £5 | workspace:  Workspace_MSF_agile_1 -
Source location: |__| $IMSF _agile 1 [Common_FrameworkfCommonFrameworkCode
Folders XH Local Path: Ci\workSpaces\Workspace MSF_aAgile_I\Common_Fr k) T rkCode
[ §8] AZHERI2KISERY Hame | Pending Change | User | Latest_|
I} _;'; Common_Framework [SProperties Yes i
=-Lgh MSF_gile_L ) CommeonCode.cs Yes
= T’ Common_Framevrork ) CommanFrameworkCode.csproj Yes
B Cnmmuﬁmkcnde K CommonFrameworkCode.cspr. .. ves
X " I:—'i Properties {),CommonFramewcrksCode.sln Yes
+ i Main 5 CommeanFramewerkCode.vsssce Yes
+-{_ Relzase

Figure 4.20 After branching, the code files are replicated in the target team project.
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Properties for CommonFrameworkCode d B4
General | Status | Security Branches |
Branches:
File Name | Branched from v

4iCommon_FramewaorkfCommon_Framework/CommonFrameworkCode
$/MSF_Agile_1/Common_Framework,/CommonFrameworkCode 230

4

Figure 4.21 Branching
hierarchies can span
multiple team projects.

In a typical usage scenario, the common files will be updated in the common frame-
work team project by the framework team. The framework team will then forward
integrate the changes to the application team projects. To test this scenario, modify
the CommonCode.cs file in the Common_Framework team project. Switch to the
workspace where MSF_Agile_1 is mapped, right-click the solution directory in the
Common_Framework team project, and select Merge from the context menu. In the
Source Control Merge Wizard dialog box, make sure that the target branch corre-
sponds to the common framework branch in MSF_Agile_1 (see figure 4.22). The
changes will be merged from the solution directory in the Common_Framework team
project to the corresponding folder in the MSF_Agile_1 team project. Make sure that
you have the target folder mapped in the current workspace before initiating the
merge operation.

Once the changes are applied to the Common_Framework folder in MSF_Agile_1,
the feature teams can pick up the shared code changes from the local branch. The
developers working on the main application will find the whole process seam-
less—they’ll simply get the updates locally, although the original code is located in a
different team project. For isolation purposes, the developers working in the
MSF_Agile_1 team project might want to create a child branch from the local com-
mon framework branch and use this branch as reference. The updated shared
code—remember that the framework team makes changes to the common
code—may be forward integrated to the reference branch only after running exten-
sive regression tests, once the application developers are confident that the shared
code is compatible.
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20
=L -:_)'__ Select the source and target branches for the merge operation
Select the branch that contains the changes you would like to merge.
Source branch:
I$i‘CommunuFramewark.l'Comn’ponwFramsworkJCurnmonFrameworkCods Browse, ..

Select the source branch changes you would like to merge:
% all changes up to a specific version

" Selected changesets

Select the target branch for the merge operation. The drop-down list contains all target branches

applicable to the selected source branch,
Target branch:

|$IMSF_AgiIe_1,I'CommDn_FramewnrkaommanFrameworkCode

Figure 4.22 Merge
Cancel | operations can span

team projects.

Branches and builds

Builds created using Team Build are independent of
branches. Team Build doesn’t have built-in aware-
ness of branches. You can create a build type that con-
tains solutions from one or more branches, but in
most cases, you’ll probably want to create a separate
build type for each branch. In TFS 2005, the Team-
BuildTypes folder under the root of your team proj-
ect contains all the build types (see figure 4.23). In
TFS 2005, you can’t put the Team Build types under
the corresponding source branches (this limitation

Folders
= ng ATHERIZKISERY
=gy MSF_agile_t
- Main
#-{_J Release
-3 SQA
=iy TeamBuildTypes
(-4 Build_Main_Branch
|1 Build_Release_Branch
[+ Build_SQa_Branch

Figure 4.23 The TeamBuildTypes
folder contains the build-related files.

doesn’t exist in TFS 2008). In TFS 2005, although you could manually check in a copy
of the build artifacts under the corresponding code branches, when you execute a build
from Team Explorer, TFVC looks for the corresponding build files under the Team-
BuildTypes directory. In TFS 2008, you can put the MSBuild file for the build definition

(TFSBuild.proj) in any folder.

To create a build type for a specific branch, when creating a new build definition,
select only the specific solutions that belong to the source branch. Don’t include solu-
tions from other branches. Even if you select solutions from a single branch, when you
execute the build, Team Build will download all files in the team project, not just the
files in the source branch. This could potentially waste time and resources, especially

if your project is large.

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



112

CHAPTER 4 Understanding branching in version control

To fix this problem, in TFS 2005, edit the corresponding WorkspaceMapping.xml
file. Change the server mappings to point to the source branch only (see listing 4.2).
Note the change in the InternalMapping element; the ServerItem attribute points to
the branch where the solution is located. The LocalItem attribute is left unchanged;
Team Build doesn’t use this attribute. Depending on how the server mapping has been
set up, you may also need to edit the solution path in the SolutionToBuild elementin
the build script, so that Team Build can find the solution file during build execution.

In TFS 2008, the WorkspaceMapping.xml file is no longer used. Use the Workspace
tab in the Build Definition wizard to remove the unneeded server paths and eliminate
unnecessary file downloads during build execution.

Listing 4.2 Modified WorkspaceMapping.xml

<?xml version="1.0" encoding="utf-8"?>
<SerializedWorkspace xmlns:xsi="http://www.w3.0org/2001/XMLSchema-
instance" xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" >
<Mappings>
<!-- comment out and change the following mapping --!>
<!--
<InternalMapping ServerItem="$/MSF Agile 1"
LocalItem="C:\WorkSpaces\Workspace MSF Agile 1"
Type="Map" />
--1>
<!—modified ServerItem mapping points to the source
branch --1!>
<InternalMapping ServerItem="$/MSF Agile 1/Main"
LocalItem="C:\WorkSpaces\Workspace MSF Agile 1"
Type="Map" />
</Mappings>
</SerializedWorkspace>

Another problem is that if you make changes or associate work items with changesets
in any branch, the changesets and work item associations will show up in the build
report, even if you're building solutions in a different branch. In figure 4.24, the
changesets and associated work items belong to check-ins on a different branch.

The core problem is that the automatic label created by Team Build includes all
files in all branches of the team project. The GenCheckinNotesUpdateWorkItems task

| Build_Test_20061205.1 - X
) Last refreshed on 12/5/2006 1:09:17 AM.

|3 Summary (@ Successfully Completed
| Build steps (@ Successfully Completed
@ Result details for Any CPU/Debug 9 0 error(s), 0 wamingls), no kest result
|& Associated changesets 2 associated changesets
jie} Checked In By | Comments
377 AZHERI2K3SERV|Localidmin
AZHERIZK3SER Y Localadmin
[= associated work items 1 associated work item
i) Titls State Assigned To
&8 Test Bug Resolved LocalAdmin

Figure 4.24 The build report shows all changesets and work items associated with check-ins since the
last build.
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in Team Build accepts two labels—the label for the last successful build and the label
for the current build. Depending on the files included in the labels, the GenCheckin-
NotesUpdateWorkItems task determines the changesets and work item associations
that have occurred since the last successful build.

To resolve this problem, override the CoreLabel target so that the labels created by
Team Build include only files that are located in your designated branch. The instruc-
tions for modifying the build script can be found at http://msdn2.microsoft.com/
en-us/library/ms181737(VS.80).aspx. The modified build script is shown in listing 4.3.

Alternatively, you can modify the workspace mapping information, as discussed

previously. If you limit the workspace mapping to point to a specific server path, only
the files resident in that path (and below) will be included in the label. Consequently,
you’ll get the expected behavior—only the changesets and work item associations
related to the files in the server path will be included in the build report.

Listing 4.3 Team Build script modified to label only branch-specific files

<?xml version="1.0" encoding="utf-8"?>
<Project DefaultTargets="DesktopBuild"
xmlns="http://schemas.microsoft.com/developer/msbuild/2003">

<!-- Do not edit this -->
<Import

Project="$ (MSBuildExtensionsPath) \Microsoft\

VisualStudio\v8.0\TeamBuild\

Microsoft.TeamFoundation.Build.targets" />

<ProjectExtensions>

<!-- DESCRIPTION

The description is associated with a

build type. Edit the value for making changes.

-=>

<Description>

</Descriptions>

<BuildMachines>azherj2k3serv</BuildMachine>

</ProjectExtensions>

<PropertyGroup>
<!-- TEAM PROJECT
The team project which will be built using
this build type.
-->
<TeamProject>MSF_Agile 1l</TeamProjects>
<BuildDirectoryPath>c:\build</BuildDirectoryPath>
<DropLocation>\\azherj2k3serv\drop</DropLocation>
<RunTest>false</RunTest>
<WorkItemFieldValues>Symptom=build break;Steps To
Reproduce=Start the build using Team Build
</WorkItemFieldValues>
<RunCodeAnalysis>Never</RunCodeAnalysis>
<UpdateAssociatedWorkItems>

True
</UpdateAssociatedWorkItems>
<!-- Title for the work item created

on build failure -->
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<WorkItemTitle>
Build failure in build:
</WorkItemTitle>
<!-- Description for the work item
created on build failure -->
<DescriptionText>This work item was created
by Team Build on a build failure.
</DescriptionText>

<!-- Text pointing to log file location
on build failure -->
<BuildlogText>
The build log file is at:
</BuildlogText >
<!-- Text pointing to error/warnings file

location on build failure -->
<ErrorWarningLogText>
The errors/warnings log file is at:
</ErrorWarningLogText>
</PropertyGroup>
<ItemGroup>
<SolutionToBuild
Include="$ (SolutionRoot) \Test\HelloWorld\
HelloWorld.sln" />
</ItemGroup>
<ItemGroup>
<ConfigurationToBuild Include="Debug|Any CPU">
<FlavorToBuilds>Debug</FlavorToBuilds>
<PlatformToBuild>Any CPU</PlatformToBuilds>
</ConfigurationToBuilds>

</ItemGroup>
<ItemGroup>
<MetaDataFile Include=" ">
<TestList> </TestList>
</MetaDataFile>
</ItemGroup>
<ItemGroup>
</ItemGroup>
<!-- Add the following lines for modified Label creation -->
<PropertyGroup>
<BranchPath>
Main/HelloWorld
</BranchPath>
</PropertyGroup>
<Target Name="CoreLabel"
Condition=" 'S (IsDesktopBuild) '!="'true' '
DependsOnTargets="$ (CoreLabelDependsOn) " >
<!-- Label all the latest non deleted files in workspace -->
<Label
Condition=" '$ (SkipLabel) '!="true' "

Workspace="$ (WorkspaceName) "

Name="$ (BuildNumber)@$/$ (TeamProject)
/$ (BranchPath) "

Version="W$ (WorkspaceName) "

Files="$/$ (TeamProject) /$ (BranchPath) "
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Recursive="true" />
</Target>
</Project>
At this point, we’ve learned how to constrain Team Build to work with branch-specific
files and changes. In the next section, we look at a third-party utility that makes work-
ing with TFVC easier.

Using Team Foundation Sidekicks

Team Foundation Sidekicks is a freely downloadable product suite (get it from the
Attrice Corportation web site at http://www.attrice.info/cm/tfs/index.htm) designed
to improve productivity when working with TFVC. There is another companion prod-
uct that works with MSBuild. The utilities provide a graphical interface to various func-
tionalities that are only available through the command-line interface in TFVC. I
believe that power users will find these tools to be an intuitive and time-saving solu-

tion. In this section, we look at a few utilities that can make working with TFVC easier.

The History Sidekick offers various helpful features when working with branches
and merge operations. As you navigate the folder hierarchy in the left pane, informa-
tion about branch structure, merge history, and merge candidates is available from
the tabs in the right pane (see figure 4.25).

You can use the Status Sidekick to determine which users have pending check-ins
and what kind of lock they’re holding (see figure 4.26). As discussed earlier, this infor-
mation is useful when you’re about to freeze a particular branch and would like all

I Taen Ferandation Siiehicks - History Sidekick =l2ix

B Hstory | Fropenes Branctes | Mevpes | Meson cordiasies | Lacess |
=L K] Brortms uos.
=+ 7k MSF_Agha_1 - Lo $MSF_Agie_1 Main/HelloWodd/HellWard

(3 Comman Framemar = L3 4/MSF_ph_1/S0AMebwiadMeloiod

5 VS _fagie_1 s Hibi ool
2 3 $/MSF_jgie_i/Main el ui-eanchelioid
5 3 VS Agie 1M am ek e ek

Seted tch g
5 ok Propeetins

& Paiest Frepeites

Figure 4.25 The History Sidekick offers an easy-to-use graphical interface for various advanced TFVC
command-line functions.
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Figure 4.26 The Status Sidekick provides information regarding uncommitted check-outs and lock types.

developers to check in their changes. Knowing which users have checked out files
from the branch helps you to alert them regarding an impending code freeze. If you
need to forcibly remove a lock held by a developer, you have the following options:

»  Delete the workspace for the user holding the lock—This option is useful if the devel-
oper has left the organization or his machine has crashed. Use the Workspace
Sidekick to delete the workspace (see figure 4.27) or type the following at the
command prompt (assuming you have Administer workspaces permission):

tf workspace /delete <workspaces>;<username>

=18]%|
Sewch cites ‘Wodiapace propaites
Orwes e foemam =] || Deteis
Compust rame F-ZNI'RJE‘C.?';I'W |
Lowt sccess e prom) [22 61 2008 |
Lot sccenndwe o |71 How 2005 =] |E Genest
Gewch Claw _rﬂ
i i - ee S BF ) Wankspace nome
Hera | Gumes | o [ |k apaceriaess
ww.ume;ﬁzd ' Locadnen .’@]I
Wodipace_Teanbuld_Tests Locatdrr A2
Wodkipate_§55 Locakidnn 421 ||~ Wodkng oldace
Wodkipace MSF_Agh_| Locakidiin al g
‘Wakipace_agls_Outiourcng, 1 Locsidnen 1
e oot || Seshn | Souce Cornol Foids Lecal Feldss
AEHERIK BERY Locakidnin A7) A EMEEagis ) CiwoSpaces Wk pace MSF_igie_1

Figure 4.27 The Workspace Sidekick allows you to copy and delete workspaces.

m Unlock the file—The person performing the operations needs to have Unlock

Other Users’ Changes permission for the file. To access the permissions screen,
right-click the folder or the file, select Properties from the context menu, and

click the Security tab (see figure 4.28). To unlock the file, type the following at
the command prompt:

tf lock <file> /lock:none /workspace:<workspaces;<username>

The <file> parameter should contain the fully qualified server filename; for
example, $/MSF_Agile_1/Main/HelloWorld/HelloWorld /Program.cs.
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Properties for Program.cs . ..?J.?F_i

General | status Security | Branches |
Team Foundation server:  AZHERJZK3SERY

Users and groups:

\ Mame Description
"ﬂg [MsF_Agile_1 J\Build Services Members of this group have build service pe...
"& [MSF_aAgile_1 J\Contributars Members of this group can add, modify, an...

E;ﬁ [MSF_Agile_1 J\Project Administrators Members of this group can perform all oper...

"ﬂ; [MSF_agile_1J\Readers Members of this group have access tothe ... ﬂ
Add users and groups
(% Team Foundation Server Group add... | Remove |

" Windows User or Group

Permissions for [M5F_agile_17\Project Administrators:

Bemission | allow | Deny 4]

Revise other users' changes ~ -

Unlock other 2 ) = ]

Undo other users' changes B O J Figure 4.28 Permissions
Administer labels B O (5 associated with being able

to unlock other people’s
changes can be specified

ok | cancel | in the Security tab of the
4 Properties dialog box.

[V Inherit security settings

Summary

TFVC provides powerful features for supporting your organization’s source control
requirements. You can create branches at any level in the source control tree, even
across team projects. Good tool support is essential for correctly propagating changes
from one branch to another, especially when you’re performing large-scale branch
and merge operations.

Unlike some other version control systems, TFVC doesn’t support branching with
builtin awareness of inheritance hierarchies, referred to as stream-based branching.
Instead, TFVC copies files within the path structure of the source code repository,
referred to as path-space branching. (As discussed, to conserve space, a copy isn’t made
until a file in the parent or child branch is actually modified.) Although there are pros
and cons associated with each approach, I believe that you’ll find your version control
requirements to be adequately supported by TFVC, either out of the box, or using the
command-line tools, third-party utilities, or programming APIs.

In this chapter, we learned about branches, labels, and folders. We applied our
branching knowledge to solve the problem of sharing code among team projects. We
also saw how to create builds based on a specific branch.

In the next chapter, we review how to associate policies with branches. Since one of
the main reasons for creating branches is to associate different access control and
check-in policies with branched codebases, it’s important to learn how to create,
deploy, and manage branch policies effectively.
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Understanding
branch policies

This chapter covers
m Access-control policies
® Check-in policies

m  Customizing check-in policies

Branch policies determine what kinds of changes can be made in a branch and who
can make them. This topic is important because typically you don’t want team
members to be able to make unrestricted changes in every branch. Depending on
whether a particular branch contains code for development, integration, quality
control, or production purposes, you’ll want to limit access to branches and only
allow certain kinds of check-ins. For example, you may want to prevent direct
check-ins in a quality control branch and only allow updates to that branch via
merge operations from the development branch.

In this chapter, you’ll learn about access control policies and check-in policies.
Access control policies determine who can access a branch and what kinds of actions
they can perform. Check-in policies specify the preconditions that must be satisfied
before code can be committed in a branch. Most of this chapter is devoted to check-
in policies, since there’s a lot to learn about how they’re created and enforced.
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In this chapter, you’ll learn about the following:

»  Determining effective access control policies—Since security settings in TFVC can be
inherited from higher levels, it’s often not obvious who has what kind of access
permissions in a given branch. We create a simple custom utility to obtain
branch-specific security permissions.

»  Customizing check-in policies—Out-of-the-box, check-in policies can be defined at
the team project level, not at the branch level. However, you can use TFS Power
Tools to apply custom policies at the branch level. In this chapter, we also create
a custom policy to better organize branch-specific policies.

Policies and branches

As discussed, one of the primary reasons for branching is because you want to
associate different policies with a codeline. (The other main reason is for parallel
development.) You should create a branch when you need to apply a different policy
to a codebase. Policies come in two general flavors—access control policies and
check-in policies.

Access control policies

Access control policies control security permissions. TFVC allows you to specify access
control policies at any level—on a team project, folder, subfolder, or individual files.
You can also specify whether policies at a particular level inherit policies defined at
higher levels. (Do this by selecting the Inherit Security Settings check box in the Secu-
rity tab of the Properties dialog box.) The other point to remember is that Deny set-
tings have priority over Allow settings, regardless of whether those settings are
specified at the current level or inherited from higher levels. If a permission is denied
at a higher level, you can’t change that setting at a lower level (assuming Inherit Secu-
rity Settings is selected at the lower-level folder).

To specify the security settings for a branch, right-click a folder in Source Control
Explorer and select Properties from the context menu; then click the Security tab in the
Properties dialog box. You can specify the permissions for the branch at the Windows
or TFS group level (this is recommended), or even at the individual Windows user level.
You can also specify security settings from the command prompt using the tf permis-
sion command. For more information regarding TFS and TFVC security, visit the Micro-
soft web site at http://msdn2.microsoft.com/en-us/library/ms252587(VS.80) .aspx.

TIP  Keep in mind that Deny permission settings take precedence over Allow
permission settings.

Check-in policies

Check-in policies help enforce your organization’s development methodology and
ensure that the code being checked in passes the necessary quality requirements. In
addition to using the predefined check-in policies, you can create custom ones.
Check-in policies are specified at the team project level. (If you download TFS Power
Tools, you can use the Custom Path policy to associate policies with branches.)
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Depending on the branch where the code is being checked in, you may want to spec-
ify different preconditions. For example, when checking in code in the main develop-
ment branch, you may require that the code pass unit testing and static analysis, whereas
code being checked into a private branch may be subjected to less scrutiny.

Determining access control policies

To determine your effective permissions for an item (a folder or a file), you can invoke

Listing 5.1 Source code to display access control permissions

using System;
using System.Collections.Generic;
using System.Text;

using Microsoft.TeamFoundation.Client;
using Microsoft.TeamFoundation.VersionControl.Client;
using System.Net;

namespace GetPermissions

{

class Program

{
static void Main(string[] args)
{
string tfsServer = "VSTS";
string item =
"$/MSF_Agile 1/Main/HelloWorld/HelloWorld";

try

{

TeamFoundationServer tfs =

new TeamFoundationServer (

tfsServer, new UICredentialsProvider()) ;
tfs.EnsurelAuthenticated() ;

VersionControlServer vcServer
= tfs.GetService (typeof ( Get reference
VersionControlServer) ) to TFVC
as VersionControlServer;

string[] globalPermssions =
vcServer.GetEffectiveGlobalPermissions (
tfs.AuthenticatedUserName) ;

string[] itemPermssions =
vcServer.GetEffectivePermissions (
tfs.AuthenticatedUserName, item) ;

the VersionControlServer.GetEffectivePermissions method (see listing 5.1). You
can also use the VersionControlServer.GetEf fectiveGlobalPermissions method to
display the global permissions associated with a user. Both methods accept a username
parameter (the GetEffectivePermissions method also accepts another parameter
indicating the name of the targetitem). Butyou can only specify the name of the current
user running the program.

These should
point to your
server
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Console.WriteLine ("Global permissions for "
+ tfs.AuthenticatedUserName) ;

foreach (string permission in globalPermssions)

{
}

Console.WriteLine ("Permissions for item " +
item + " for " + tfs.AuthenticatedUserName) ;

Console.WriteLine (permission) ;

foreach (string permission in itemPermssions)

{
}

Console.WriteLine (permission) ;

}

catch (Exception ex)

{
}

Console.ReadLine () ;

Console.WriteLine ("Error: " + ex.Message) ;

}

The output of the program for displaying access control permissions is as follows:

Global permissions for LocalAdmin

CreateWorkspace
AdminWorkspaces
AdminShelvesets
AdminConnections
AdminConfiguration

Permissions for item
$/MSF_Agile_ 1/Main/HelloWorld/HelloWorld/Program.cs for LocalAdmin

Read
PendChange
Checkin
Label

Lock
ReviseOther
UnlockOther
UndoOther
LabelOther
AdminProjectRights
CheckinOther

Note that there’s no specific security setting that controls whether a user can create a
branch. The same is true for deleting branches. In order to create a branch, a user
needs to have Check-out (tf:PendChange from command prompt) and Check-In
(tf:Checkin from command prompt) permissions on the target folder. (The user
also needs Read permission on the source folder; otherwise you won’t be able to see
the folder that you’re trying to branch.) If you want to retire a branch permanently,
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remove the Read permission for the developers—this will make the branch invisible
to them.

There are times when you may want to prevent direct check-ins to a branch, and
only allow merge operations. For example, you may not allow developers to directly
check in code to a production branch. You may want them to only merge code
changes from a QA branch to a production branch. This can be achieved by creating
a custom check-in policy that allows only merge operations to take place in a particu-
lar branch.

Understanding locks

If you need to temporarily freeze a branch (such as when working on a hotfix), con-
sider using a lock instead of changing the permission settings. Use permissions for
more durable access control settings.

There are two kinds of locks in TFVC—check-in locks and check-out locks. Check-
in locks allow developers to check out a file and make changes, but prevent them
from checking the file back in. Check-out locks are more restrictive. Check-out locks
prevent developers from checking out files in the first place—since they can’t check
out a file, they won’t be able to check it in either, unless the file was already checked
out. If there are pending changes for a file in another workspace, you can’t place a
check-out lock on that file.

Locks are recursive—if you lock a folder, all subfolders and items therein will be
locked as well. You need to have the necessary permission (the Lock permission set-
ting in the Security tab) in order to lock a branch.

Keep in mind that locks belong to a workspace. If you delete the workspace, the
locks will be released.

Using the TFSSecurity tool

You can use the TFSSecurity.exe command-line tool to manage users and permissions.
For example, you can use it to find the names of individual users in server-level or
project-level groups. Open a command prompt, navigate to the directory containing
the TFSSecurity.exe file (located at %ProgramFiles%\Microsoft Visual Studio 2008
Team Foundation Server\Iools folder) and run the utility. For more information
regarding the syntax and available options, visit the Microsoft web site at http://
msdn2.microsoft.com/en-gb/library/ms252504 (VS.80).aspx.

For example, to find out the users in the Project Administrators group in your
project, type the following:

Tfssecurity /server:<tfs_server name>
/imx n:" [Sample Project]\Project Administrators"

As another example, to find out the list of valid users for your TFS server, type the fol-
lowing:

Tfssecurity /server:<tfs server name>
/imx n:" [SERVER] \Team Foundation Valid Users"
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So far in this chapter, we’ve focused on learning about access-control policies. We now
switch gears and talk abut how you can associate check-in policies with branches. This
is a common requirement, since there are often different quality gates associated with
various branches.

In TFVC, out-of-the-box, check-in policies are specified at the team project level,
not at the branch level. But you can use TFS Power Tools to associate a policy with one
or more folders. If you need more advanced capabilities (such as controlling the exe-
cution order of associated policies), you need to create a custom solution. In the next
section, we discuss the Custom Path policy available in TFS Power Tools. We also create
a custom solution to better manage branch-specific policies.

Using the Custom Path policy

After installing TFS Power Tools, you’ll find a number of new policies available in the
Add Check-in Policy dialog box (see figure 5.1). To display the dialog box, right-click
a team project, click Team Project Settings, and then click Source Control; in the
Source Control Settings dialog box, click the Check-in Policy tab and then click Add.
One of the newly available policies is the Custom Path policy. In the Custom Path Pol-
icy configuration dialog box, you have the option to associate a single check-in policy
with one or more folders in TFVC (see figure 5.2).

TIP Before you can select a policy from the Select Child Policy drop-down,
a child policy should already be added to the team project. You also
need to mark the policy as disabled. Otherwise, the child policy will be
executed twice. Moreover, due to a bug in TFS 2005, after adding a
child policy to a team project, you need to close the Source Control
Settings dialog box (click OK) and then launch the dialog box again.
The newly added child policy will be available for use in the Custom
Path policy.

Custom Path Policy ) 2|
Salect Child Policy:
|Work tems El
Add Check-in Policy E 21| Source Control Path Fiter (RegEx)
Check-in policy: ||
- _*/TestPolicy/.*
Code Analysis
Custom Check-in Polic
r Custom Path Policy |
Forbidden Patterns Policy
| Testing Policy LI
Example #1: All files ending with .cs

|~ Description il \cs§
This policy will require users to provide check-in comments. ‘ Example #2: fi',g::s?.a folder named Docs

oK | conca |
Figure 5.1 TFS Power Tools provides additional Figure 5.2 You can associate a check-in policy
check-in policies. with specific folders using the Custom Path policy.
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Creating a custom policy

In this section, we create a custom policy for associating check-in policies with branches.
The motivation for creating a custom policy is to improve the user experience associ-
ated with defining, executing, and maintaining branch-specific child policies.

The Custom Path policy (available in TFS Power Tools) allows you to associate a
single child policy with a folder. To associate multiple policies with one or more
branches, the Custom Path policy has to be invoked multiple times. If there are many
combinations of policies and branches, the Source Control Settings dialog box (in the
Check-in Policy tab) becomes cluttered, and you can’t tell which instance belongs to
which policy and branch.

The custom policy that we create allows you to view branches and corresponding
child policies in a single form. Only a single instance of the custom policy appears in the
Source Control Settings dialog box (Check-in Policy tab). This approach enhances
usability and makes it easier to create and maintain branch-specific policy associations.

Moreover, the Custom Path policy executes the child policies in alphabetical order,
no matter which order you added them in. For example, if you specify the Work
Items, Testing Policy, and Code Analysis policies, the policies will be executed in the
following order:

= Code Analysis
»  Testing Policy
= Work Items

This behavior is similar to the policy execution order when check-in policies are
defined at the team-project level.

The custom policy that we create provides the flexibility to define the policy execu-
tion order. The policies are executed in the order that they’re added. This feature
gives you greater control, as sometimes it becomes necessary to execute check-in poli-
cies in a specific order, due to their logical dependencies.

Our functional approach is as follows:

= Create a custom policy that’s invoked when a developer attempts to check in
code. Just like the Custom Path policy in TFS Power Tools, the child policies are
defined at the team-project level and marked disabled (see figure 5.3). But
unlike the Custom Path policy in TFS Power Tools, only a single instance of the
policy appears in the Source Control Settings dialog box (in the Check-in Policy
tab), and the child policies are executed in the order they’re added.

= When you add the custom policy, a dialog box is displayed where you can spec-
ify branches and associated policies (see figure 5.4). Click Add Branch to spec-
ify a branch. Click Add Policy to select the policies associated with the branch.
When you click Add Policy, a dialog box is displayed containing the list of poli-
cies installed on the client machine.
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Source Control Settings - MSF_Agile_1

Check-out Settings  Chedkin Policy | Chedcin Notes |

Changeset Comments P

< |

Custom Check-in Policy Executes other checkin polices for a spedfic branch |

Disable

Figure 5.3 A single instance of the custom check-in policy appears in the
Source Control Settings dialog box (in the Check-in Policy tab).

~loixi

Branch |

oK [

Select a Checkin Policy

Code Analysis
Testing Policy
Work tem Query Policy
Changeset Comments Policy
Custom Path Policy
Forbidden Pattems Policy

List of Associated Policies

Work kems
Code Analysis

0K |
_ Concel |

OK | Cancel |

Figure 5.4 The custom policy displays branches and associated policies in a single form.
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5.4.1 Understanding the core interfaces

In order to create a custom check-in policy, you need to understand two inter-
faces—IPolicyDefinition and IPolicyEvaluation (see figure 5.5). When creating

IPolicyDefinition 30| IPolicyEvaluation 3

Interface Iresface
=] ~+ IDisposable
=
= Propertiec
= Methods

SR Cancdt { gek: } : bool

S Description { get; } : string
T nstalstioninstructions { gety § » string
T Type { get; } 2 string
5 TypeDescription { get; } : string
= Methods
v Eat{WPolcyEditdrgs pokcyEditAngs) : bool

& Activate(PolcyFaiure Faire) + void

v DisplayHelp(PolicyFailure falure] : void

i Evaluatef} : Polcyrailrelj

v Initialzre{iPendingCheckin pendingCheckng ; void
= Events

& PolcyStateChanged : PolicyStateChanged-ander

Figure 5.5
TheIPolicyDefinition
andIPolicyEvaluation
interfaces are needed for
defining a custom policy.

IPalicyDefinition
IPolicyEvaluation

your custom policy class, you can either directly

implement these two interfaces or simply inherit ... 2#%%

i PolicyBase 2
from the PolicyBase base class (see figure 5.6). || st s
The PolicyBase class provides default implemen- | = properties

S Candit { get; 2 bool

S Dascription { gely } ¢ string

“ Disposed { get; } : bool

7 InstallationInstructions { get; set;  : string
_"" PendingCheckin { get; + : IPendingCheckin
I Tipe { gety } o string

I O npeDescription { get, } : string

Ol & Methods =
W Activate(PolicyFaiure Failure) : void i
v DisplayHelp{PolicyFailure Failure) : void

v Dispose() : void

W EdtfiPolicyEdtarge polcpcditaras) : boof
L]

v

v

tations for IPolicyDefinitionand IPolicyEval-
uation interfaces.

IPolicyDefinition is used when defining a
policy—it contains simple properties to specify
the description, installation information, and so

on, as well as a method to edit the configuration
options (if any) for the policy. When you install a Evabiater) : Folerainel]
Initislize(IPendingCheckin pendingCheckin) : void
+% OnPolicyStateChanged(PolicyFailure[] Falures) ; void
+% PolicyBase()
= Ewents
#  PolicyStateChanged @ PolicyStateChangedHandler

policy for the first time, as well as when you subse-
quently click Edit in the Check-In Policy tab,
TFVC evaluates the CanEdit property. If the value
is true, the Edit method is invoked. If you have

configurable properties for your custom policy,  Figure 5.6 The PolicyBase class

provides a useful base class for creating
custom policies; it also contains some
default implementations.

you can display your own dialog box in the Edit
method so that the user can specify their values.
The user-specified selections are stored as object
properties. These properties are serialized to storage in TFS. The framework deserial-
izes the configuration properties when the policy class is instantiated during policy
execution or when you click Edit in the Check-In Policy tab. That’s why the policy
class needs to be marked as [Serializable]. Serialization and deserialization take
place behind the scenes by TFVG—you only need to mark the policy class as [Serial-
izable] (and ensure that you're using serializable classes for storing the configura-
tion options) and proceed normally.

IPolicyEvaluation is used when executing a policy during check-in. TFVC calls the
Initialize method first, passing information about the files that are about to be
checked in; the parameter type is IPendingCheckin. IPendingCheckin contains a
number of useful properties, such as associated work items, check-in notes, and the
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changes that are ready for check-in (see
figure 5.7). The pending changes are
encapsulated in an object of type
IPendingCheckInPendingChanges.
IPendingCheckInPendingChanges
contains a number of useful properties,
such as the name of the workspace, all
changes available in the workspace,
which changes have been marked for
inclusion in the current check-in, which
team projects will be affected by the cur-
rent check-in (remember, you can map
multiple team projects to a single work-
space), and the check-in comment (see
figure 5.8). You could, for example, cre-
ate a policy to make sure that developers
don’t check in files without writing com-
ments—a common-sense best practice
for change management.
The Evaluate method does the
main work—it executes the policy

IPendingCheckin &

Interface

- IServiceProvide
=

= Properties
5 Checkinnbtes { get; } : PendingCheckinNotes
"5 PendingChanges { get; } ; IPendngCheckinPendingChanges
T Poficies { get; } : PendingCheckinPolicies
e foetr ) ch

Figure 5.7 The IPendingCheckIn interface
provides properties and methods to obtain
information associated with a check-in.

IPendingCheckinPendingChanges =
Interface
=
= Properties
W AffectedTeamProfectPathe { get; } : stringl7
57 AlendingChanges { get; } : PendingChangef]
= CheckedPendingChanges { get; set; } ; PendingChangef]
T Comment { get; set; | string
S Workspace { get; } : Workspace
= Events
F  AffectedTeamProjectsChanged : AffectedTeamProjectsEventiandlar
¥ ChackedPendingChangesChanged : EventHandler

Figure 5.8 The IPendingCheckinPending-
Changes interface provides granular information
about the changes as well other relevant information.

rules. The method returns a collection of PolicyFailure objects (see figure 5.9) if

errors are encountered during rules processing. If a nonempty PolicyFailure collec-
tion is returned from the Evaluate method, TFVC cancels the check-in and displays
the errors to the user (based on the Message property of the PolicyFailure objects in
the return collection). If the user double-clicks a policy failure message, TFVC calls the

Acivate method of the corresponding PolicyFailure object. Note in Figure 5.9 that

the PolicyFailure object, via its Policy property, knows which policy produced the

error. Consequently, when the Activate method is invoked on a PolicyFailure
object, the call is delegated to the Activate method of the actual policy object. If the
user presses F1 for help, TFVC calls the DisplayHelp method of the Policy-
Failure object; this call is also delegated to the

DisplayHelp method of the corresponding

policy object.

With an understanding of the basic con-
cepts, we next look at the actual mechanics of

creating a custom policy.

Technical implementation

PolicyFailure =
Class
=
= Properties
27 Message { get; set; } : string
57 Policy { get; } : IPolicyEvaluation
= Methods
& Activate() : void
w DisplayHelp() : void
& PolicyFailure(string message, IPolicyEvaluation policy)

As discussed, there are two aspects to creating a
custom policy—writing code to support policy
definitions, and policy execution phases. Instead
of implementing the IPolicyDefinition and

Figure 5.9 The PolicyFailure class
contains methods and properties to display
policy violations as well as to launch
screens for help or remediation.
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IPolicyEvaluation interfaces directly, we inherit from the PolicyBase class, which
implements these interfaces and provides helpful default implementations (see list-
ing 5.2).

When adding the policy for the first time (or editing it subsequently), the Edit
method in listing 5.2 is executed. This method launches the CustomCheckinPolicy-
EditDialogdialog box, where you can select branches and associated policies. The code
for the CustomCheckinPolicyEditDialog dialog box is displayed in listings 5.3 and 5.4.
When you click Add Policy in the CustomCheckinPolicyEditDialog dialog box, the
btnAddPolicy Click method is invoked; this method launches the PolicySelection-
Dialog dialog box, where you can select the policies to associate with a particular
branch. The code for the PolicySelectionDialog dialog box is displayed in listing 5.5.
Note the pAddPoliciesToList method in listing 5.5; this method uses the Workstation
class, located in the Microsoft . TeamFoundation.VersionControl.Client assembly, to
obtain the list of installed policies and their types from TFVC. The Workstation class
contains a number of other methods related to local workspaces and server mappings
(see figure 5.10)—such as clearing the local workspace cache in case of a server
move—which you may find useful when working with TFVC in general.

( Workstation )
Sealed Class
-
= Properties
25 Current { get; } : Workstation
“5 InstalledralicyTypes { get; » : PolicyType[)
7 hame { get; } : string
= Methods
W EnsureUpdateWarkspacelnfoCache(VersionControlServer sourceContral, string ownerMame) : void
W EnsureUpdateWorkspacelnfoCache(VersionControlServer sourceControl, string ownerflame, TimeSpan maxAge) : void
v GetalLocalworkspacelnfo() : Workspacelnfo[]
© GetLocalworkspacelnfoistring path) : workspacelnfo
v GetLocalWorkspacelnfa(VersionContralServer sourceContral, string workspaceName, string workspaceOwner) | Workspacelrfo
W GetLocalwWorkspaceInfoRecursively(string path) : WarkspaceInfo[]
w IsExplicitlyMappedi{string path) : boal
W IsMapped(string path) : boal
¥ Querylocalworkspacelnfo{versionControlServer sourceControl, string workspacetlame, string workspaceOwner) @ Workspacelnfa[]
v RemoveCachedWorkspacelnfo{Uri serverUri, string workspaceName, string workspaceOwner) @ Workspacelnfo[]
% RemoveCachedWorkspaceInfo(YersionControlServer sourceControl) : WorkspaceInfo[]
w RemoveCachedWarkspacelnfo{versionControlServer sourceControl, string ownerMame) : WorkspaceInfo[]
W UpdateServerUrikeferences(VersionControlServer sourceControl, Uri uri) : void
¥ UpdateworkspacelnfoCache(VersionControlServer sourceControl, string ownerMName) : void )
\

Figure 5.10 The Workstation class contains properties and methods associated with
policy and workspace configuration on the machine running the Source Control Explorer.

Listing 5.2 Source code for custom check-in policy class

using System;

using System.Collections.Generic;
using System.Text;

using System.Windows.Forms;

using Microsoft.TeamFoundation.VersionControl.Client;

[Serializable]
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public class CustomCheckinPolicy : PolicyBase

{

// Holds the Branch Policies serialized to TFS
public IList<BranchPolicies> branchPolicies;

public CustomCheckinPolicy ()

_branchPolicies = new List<BranchPolicies>() ;
public override string Description
get { return Constants.Description; }

/// <summary>

/// This method is invoked by the policy framework when
/// the user creates a new check-in

/// policy or edits an existing check-in policy.

/// We can use this as an opportunity to

/// display UI specific to this policy type allowing

/// the user to change the parameters

/// of the policy.

/// </summary>

public override bool Edit (IPolicyEditArgs policyEditArgs)

{

CustomCheckinPolicyEditDialog dialog
= new CustomCheckinPolicyEditDialog (

policyEditArgs.TeamProject, _branchPolicies) ; Create instance of

CustomCheckin-

DialogResult dialogResult = dialog.ShowDialog ( PolicyDialog

policyEditArgs.Parent) ;

if (DialogResult.OK == dialogResult)

{

try

{

_branchPolicies = dialog.BranchPoliciesCollection;

return true;

} . Retrieve branch
catch (Exception ex) policies from dialog

{
}

return false;

}

else

{
}

return false;

}

/// <summary>

/// This method performs the actual evaluation. It is
/// called by the policy framework when the policy needs
/// to be evaluated. In this method, we invoke
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/// the Initialize and Evaluate methods of
/// each policy associated with the specified branch.
/// We assume the user checks into a single branch.
/// </summarys>
public override PolicyFailure[] Evaluate ()
{

List<PolicyFailure> allPolicyFailures = new

List<PolicyFailures () ;

TeamProject teamProject =
((VersionControlServer) PendingCheckin.GetService (
typeof (VersionControlServer))) .GetTeamProject (
Constants.TeamProject) ;

Get
corresponding
team project

PolicyEnvelope[] installedPolicies = Get installed policies
teamProject.GetCheckinPolicies () ; in team project

// **assume the user is checking into a single branch.**
// Consequently, the server path for the first
// item can be used.
string serverPath =
PendingCheckin.PendingChanges.
CheckedPendingChanges [0] .ServerItem;

BranchPolicies branchPolicies = Search branch policies
pSearchPoliciesForBranch (serverPath) ; for given server path
if (branchPolicies != null)

{

// Evaluate each policy associated with the branch
foreach (IPolicyDefinition policyDefinition in
branchPolicies.AssociatedPolicies)

{

PolicyFailure[] policyFailures;

//locate the corresponding policy in the
//available policy collection for the team project
foreach (PolicyEnvelope installedPolicyEnvelope
in installedPolicies)
{
if (installedPolicyEnvelope.Policy.Type ==
policyDefinition.Type)
{

IPolicyEvaluation policy =
installedPolicyEnvelope.Policy as
IPolicyEvaluation;

Invoke
if (policy != null) policy
{
policy.Initialize (PendingCheckin) ;
policyFailures = policy.Evaluate() ;

allPolicyFailures.AddRange (
policyFailures) ;
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}

return allPolicyFailures.ToArray () ;

}

/// This string is the type of our policy. It will be
/// displayed to the user in a list

/// of all installed policy types when a user

/// creates a new policy.

public override string Type

{
}

/// This string is a description of the policy type.
/// It will be displayed to the

/// user when he selects the policy in the

/// list of policies.

public override string TypeDescription

{
1

/// This is a string that is stored with the policy
/// definition on the source

/// control server. If a user does not have

/// the policy plugin installed, this string

/// will be displayed.

public override string InstallationInstructions

{
1

get { return Constants.Type; }

get { return Constants.TypeDescription; }

get { return Constants.InstallationInstructions; }

}

The Evaluate method in listing 5.2 determines the server path associated with the
check-in and looks up the corresponding policies associated with the branch. We use a
class named BranchPolicies to store the policies associated with each branch. Recall
from our previous discussion that when a custom policy is added in TFVC, you get to
specify which policies are associated with which branch. These choices are stored in a
variable named branchPolicies as a collection of objects of type BranchPolicies.
The collection is serialized and deserialized by TFVC.

The Evaluate method looks up the BranchPolicies objects associated with the
current branch and determines which policies need to be evaluated. It then iterates
over the policies collection; for each policy, it invokes the Intialize and Evaluate
methods. The PolicyFailure collection returned from the Evaluate method of each
target policy is aggregated into a composite collection and sent back to TFVC.

Listing 5.3 Source code for the Edit dialog box (private methods omitted)

/// *** using statements omitted for brevity ***

public partial class CustomCheckinPolicyEditDialog : Form

{
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private TeamProject teamProject; Branch policies saved in TFS
private IList<BranchPolicies> originalBranchPoliciesCollection;
private IList<BranchPolicies> clonedBranchPoliciesCollection;

public IList<BranchPolicies> BranchPoliciesCollection

{ Updated or newl
P Y
get { return _clonedBranchPoliciesCollection; } added policies
}

public CustomCheckinPolicyEditDialog(TeamProject teamProject,
IList<BranchPolicies> installedBranchPolicies)
{

this. teamProject = teamProject;

this. originalBranchPoliciesCollection =
installedBranchPolicy;

this. clonedBranchPoliciesCollection =
new List<BranchPolicies> () ;

InitializeComponent () ;

this.pCloneOriginalToClonedCollection() ;

this.pInitBranchList () ;

this.pEnableAddBranchControls (false) ;

}

#region Handler Methods

/// Handler for Add Policy button. Invoked
/// when the button is clicked.
private void btnAddPolicy Click (object sender, EventArgs e)

{

if (null == lstBranchList.SelectedItem)

{
MessageBox.Show ("Please select a branch If no branch selected,
from the 1list"); display an error
return;

}

PolicySelectionDialog policySelectionDialog = new

PolicySelectionDialog () ; Show policy
selection
DialogResult dialogResult = dialog box

policySelectionDialog.ShowDialog (this) ;

if (dialogResult == DialogResult.OK)

{

if (policySelectionDialog.SelectedPolicy !=null) Retrieve
IPolicyDefinition policyDef = selected
policySelectionDialog.SelectedPolicy.New () ; policies from
else PolicySelection-
return; Dialog
if (lstBoxInstalledPolicies.Items. Display
IndexOf (policyDef .Type) != -1) message
{ if policy
MessageBox.Show ("Policy already associated
exists for the branch") ; with branch
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else
{
BranchPolicies branchPolicies
= pSearchBranchInCollection (
m_installedBrannchPolicyCollection,
lstBranchList.SelectedItem.ToString()) ;

if (branchPolicies != null)
branchPolicies.AssociatedPolicies.Add (
policyDef) ;

lstBoxInstalledPolicies.Items.Add (
policyDef .Type) ;

}

/// Handler for Branch List. This is invoked

/// when the item selection is changed in List.

private void lstBranchList SelectedIndexChanged (
object sender, EventArgs e)

Search for
branch in
policies

collection

Add to collection
associated with
branch

object branchName = lstBranchList.SelectedItem;
if (branchName == null) return;
this.pSetAssociatedPoliciesInList (branchName.ToString()) ;

/// Handler for Add Branch button.

private void btnAddBranch Click (object sender, EventArgs e)

{
}

/// Handler for btnOkNewBranch button.

this.pEnableAddBranchControls (true) ;

private void btnOkNewBranch Click (object sender, EventArgs e)

{

BranchPolicies branchPolicies =
this.pSearchBranchInCollection (
_clonedBranchPoliciesCollection, txtBranch.Text) ;

if (branchPolicies != null) .

( Determine
MessageBox.Show ("This branch already :sls)zf:?altid

contains associated policies", "Policy Exists"); . .

) with policy

else if (pValidateBranchPath (txtBranch.Text))

{
BranchPolicies newBranchPolicies = new BranchPolicies() ;
newBranchPolicies.BranchName = txtBranch.Text;
_clonedBranchPoliciesCollection.Add (newBranchPolicies) ;
lstBranchList.Items.Add (txtBranch.Text) ;
txtBranch.Text = string.Empty; Create policy and
pEnableAddBranchControls (false) ; add to collection

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



Creating a custom policy 135

else

{

MessageBox.Show ("Branch Path is not valid",
"Path not valid") ;

}

/// Handler for btnCancelNewBranch Button.

private void btnCancelNewBranch Click (
object sender, EventArgs e)

{
txtBranch.Text = string.Empty;
pEnableAddBranchControls (false) ;

}

/// Handler for btnRemovePolicy Button.
private void btnRemovePolicy Click(
object sender, EventArgs e)

{

if (lstBoxInstalledPolicies.SelectedItem == null)
{
MessageBox.Show ("Please select a policy
from the list") ;
return;

}

BranchPolicies branchPolicies = pSearchBranchInCollection (
_clonedBranchPoliciesCollection,
lstBranchList.SelectedItem.ToString()) ;
int indexPolicyDef = pSearchPolicyInBranch (
branchPolicies, lstBoxInstalledPolicies.
SelectedItem.ToString()) ;

if (indexPolicyDef != -1)

branchPolicies.AssociatedPolicies.RemoveAt (
indexPolicyDef) ;

lstBoxInstalledPolicies.Items.Remove (
lstBoxInstalledPolicies.SelectedItem) ;

}

/// Handler for btnRemoveBranch Button.
private void btnRemoveBranch Click (
object sender, EventArgs e)

{

if (lstBranchList.SelectedItem == null)

{

MessageBox.Show ("Select a branch from the list.");
return;

}

BranchPolicies branchPolicies
= pSearchBranchInCollection (
_clonedBranchPoliciesCollection,
lstBranchList.SelectedItem.ToString()) ;

if (branchPolicies != null)
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_clonedBranchPoliciesCollection.Remove (branchPolicies) ;

lstBranchList.Items.Remove (
lstBranchList.SelectedItem) ;

lstBoxInstalledPolicies.Items.Clear() ;

}

#endregion Handler Methods

Listing 5.3 does not contain any private methods or using statements, for the sake of
brevity. Listing 5.4 shows only the private methods associated with the Edit dialog box.

Listing 5.4 Source code for the Edit dialog box (private methods only)

/// Initializes the branch list when
/// the form is loaded.
private void pInitBranchList ()
{
foreach (BranchPolicies branchPolicies in
_clonedBranchPoliciesCollection)

lstBranchList.Items.Add (branchPolicies.BranchName) ;

}

/// Searches through all branch policies in the List.

/// If a match is found with the name of the branch,

/// returns the corresponding branch policy.

private BranchPolicies pSearchBranchInCollection (
IList<BranchPolicies> branchlList, string branchName)

BranchPolicies returnedPolicies = null;
foreach (BranchPolicies branchPolicies in branchList)
if (branchPolicies.BranchName == branchName)
returnedPolicies = branchPolicies;
break;
return returnedPolicies;

/// Searches a check-in policy in a specified branch.
/// If found, returns the index of the
/// policy in the branch, otherwise returns -1. The search
/// is conducted based on the input policy name.
private int pSearchPolicyInBranch (
BranchPolicies branchPolicies, string policyName)

{

int index = -1;
if (branchPolicies == null) return index;

for (int i = 0; i < branchPolicies.
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AssociatedPolicies.Count; i++)

if (branchPolicies.AssociatedPolicies[i] .Type
== policyName)

{
index = i;
break;

}

return index;

/// Sets policies associated with a specific branch.
private void pSetAssociatedPoliciesInlList (string branchName)

{

lstBoxInstalledPolicies.Items.Clear () ;

BranchPolicies branchPolicies =
pSearchBranchInCollection (
_clonedBranchPoliciesCollection, branchName) ;

if (branchPolicies != null)
{
foreach (IPolicyDefinition policyDef in
branchPolicies.AssociatedPolicies)
{
lstBoxInstalledPolicies.Items.Add (
policyDef.Type) ;

}

/// Enables or disables the controls for adding a branch.
private void pEnableAddBranchControls (bool enable)
{

panel3.Enabled = enable;

panell.Enabled = !enable;

panel2.Enabled = !enable;

}

/// Validates the branch path specified by the user.
private bool pValidateBranchPath (string path)
{
VersionControlServer vcServer =
_teamProject.VersionControlServer;
try
{
Item item = vcServer.GetItem(path) ;
if (item != null && item.ItemType == ItemType.Folder)
return true;
else
return false;

}

catch (Exception ex)

{
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return false;

}

/// Clones branch policies from a collection of policies.
/// This is done to keep the original collection unchanged.
private void pCloneOriginalToClonedCollection ()

{
foreach (BranchPolicies branchPolicies in
_originalBranchPoliciesCollection)
{
_clonedBranchPoliciesCollection.Add (
branchPolicies.Clone () as BranchPolicies) ;
}
}

private void CustomCheckinPolicyEditDialog Load (
object sender, EventArgs e)
{

}
}

At this point, we’ve seen how the Edit dialog box works. Let’s now review the code
associated with the Policy Selection dialog box, which is shown in listing 5.5.

Listing 5.5 Source code for the Policy Selection dialog box

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

using Microsoft.TeamFoundation.VersionControl.Client;
using Microsoft.TeamFoundation.VersionControl.Controls;

public partial class PolicySelectionDialog : Form

{

private IList<PolicyType> policyList;

// Returns the policy selected in the Dialog
public PolicyType SelectedPolicy

{
get
{
if (lstBoxPolicies.SelectedIndex == -1)
return null;
else
return policyList [lstBoxPolicies.SelectedIndex] ;
}
1
public PolicySelectionDialog()
{

this.policyList = new List<PolicyType>() ;
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InitializeComponent () ;
this.pAddPoliciesToList () ;

}

/// <summarys>
/// Reads installed policies from the Registry and
/// adds them to the List Box and Collection

/// </summarys>
private void pAddPoliciesToList ()

{
foreach (PolicyType policy in
Workstation.Current.InstalledPolicyTypes)

{

if (policy.Name != Constants.Type)

{

int index = lstBoxPolicies.Items.Add (
policy.Name) ;
policyList.Insert (index, policy) ;

}

if (policyList.Count == 0)
lstBoxPolicies.Items.Add ("No policies
installed....");

}

private void PolicySelectionDialog Load (
object sender, EventArgs e)
{

}
}

Installing custom policies

In TFVC, check-in policies are evaluated in the client machine, not the server. This
means that you need to install the check-in policy on every developer machine. In
order to install a policy, copy the assembly to an appropriate location and update one
of the following registry entries (see figure 5.11):

s HKEY_LOCAL_MACHINE\Software\Microsoft\VisualStudio\9.0\TeamFounda-
tdon\SourceControl\Checkin Policies

= HKEY_CURRENT_USER\Software\Microsoft\VisualStudio\9.0\TeamFounda-
tiom\SourceControNCheckin Policies

&’ Registry Editor
Fle Edt Yew Favortes Help
= (L] TeamFoundation ﬂ Mame | Type | Data
1 Registration lab)(Def aulr) REG_SZ (value not set)
{__l ReportServer 2 | REG_SZ Cr{Custom_PoliciesiCustomCheckInPalicy. di
(3 servers EJM.:rosoE:.TeamFnunda:won.verswancontral.con:rols REG_SZ
g Setup 5 (ab)wicrosaft. VisualStudio. Quality Tools CheckinPalicies REG_SZ Ce\Program Files\Microsoft Visual Skudia 8YCe
=] SourceContr [ab]
StanPolic REG_SZ Ct\Program Files\Microcoft visual Studio 84Te
{3 Checkin Policies = ¥ - 1Preg i 8

Figure 5.11 Create a registry entry for the custom policy.
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Keep in mind that since the check-in policies are executed inside the IDE, there’s no
fool-proof guarantee that they’ll be executed prior to a check-in. For example, a
developer could simply uninstall a check-in policy from his machine (by deleting the
corresponding registry key) and check in the code. He could also bypass the check-in
policies by connecting to the TFVC application-tier machine using the TFS web ser-
vices or by writing a custom program using the client-object model. Check-in policies
act more as reminders for developers to follow certain procedures.

Summary

In this chapter, we saw how to associate access control policies and check-in policies
with specific branches. We also learned how to create custom check-in policies and
deploy them. This information will help you configure an appropriate branching
structure for your own organization and assign roles and responsibilities to various
team members for maintaining it.

In the next chapter, we look at merge operations, which is complementary to
branching. Once you branch a codebase, chances are high that at some point you’ll
need to reconcile the changes that take place in those branches. The next chapter dis-
cusses how to achieve this effectively.
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1n version control

This chapter covers

® Understanding merge operations
m  Comparing branch contents
m TFS events and notifications

Merging is the process of integrating changes between different branches. Merging
is used to propagate changes from one branch to another. While you could propa-
gate changes by manually editing files in a target branch—and sometimes that is
the only way to achieve the desired outcome—it helps to have a tool that can detect
changes and automate the routine aspects, especially when there are a large num-
ber of files involved. As a best practice, keep in mind that it’s better to merge early
and often so that changes that need to be merged are as small as possible. Effective
merging practices are essential for sustaining parallel development.

Merging involves transferring changes from one branch to another. It’s impor-
tant to understand that merging doesn’t mean comparing two branches and recon-
ciling their differences. Therefore, when merging between two branches, the
direction of the merge is important. As a simple example, if you create a branch
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from the main codeline, make changes in the branch, and then try to merge from
main to branch, TFVC will inform you that there are no changes to merge. On the
other hand, if you try to merge from branch to main, TFVC will show the changes that
you made in the branch and help you incorporate them in the main. The target files
in a merge operation are always the ones that are located at the tip of the target
branch (the latest version of each file). In TFVC, you can’t merge changes with a ver-
sion of a target file that isn’t the latest version.

In this chapter, we explore various options available in TFVC for merging related as
well as unrelated branches. We talk about viewing merge candidates, reviewing merge
histories, detecting and resolving merge conflicts, and rolling back merges.

In this chapter, you’ll learn about the following:

»  Understanding common merge operations—ILearn about common merge operations
such as viewing merge histories, viewing changes in merged files, determining
merge candidates and potential conflicts, resolving merge conflicts, rolling
back merges, and performing baseless merges.

»  Notifying developers about concurrent changes—A common issue with shared reposi-
tories is the potential that somebody else could change a file that you’re currently
working on, and you may be unaware of that change for a long time. Unless a file
is locked upon checkout (not a good idea, since it impedes productivity), there’s
a possibility that multiple people might modify a file that’s been checked out. The
sooner the users can be notified of the concurrent changes, the lesser the pain
of merging. Create a custom program to notify the developers who’ve checked
out a file about the concurrent changes that have been checked in.

Viewing merge history

After you merge changes from one branch to another, you’ll frequently want to find
out the lineage of a file—that is, exactly which version of the source file was merged
with the target file. This information is useful when troubleshooting the origin of bugs
and determining what changes were made to a file and why. Without the merge his-
tory, you’ll have no context to debug the random-looking changes to your codebase
that result from merge operations.

If you simply view the history from the TFVC user interface (right-click the target
file and select View History from the context menu), you’ll see something similar to
figure 6.1.

The History pane at the bottom tells you that changeset number 238 was created
when the file was first branched, and changeset 240 was created during a subsequent
merge operation. But the information isn’t detailed enough—you don’t know which
chagesets from the parent branch were included in either the original branch opera-
tion or the subsequent merge operation. To get the detailed history, type the follow-
ing at the command prompt:

tf merges <full_server path to_target branchs>
/server:<tfs_server name> /recursive
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Figure 6.1 The History pane shows only the final changeset number associated with the merge or branch
operation on the target branch.

In our example, the output of the command looks like the following:

Changeset Merged in Changeset Author Date
208* 238 LocalAdmin 11/21/2006
216 238 LocalAdmin 11/21/2006
222 238 LocalAdmin 11/21/2006
227 238 LocalAdmin 11/21/2006
239 240 LocalAdmin 11/21/2006

The information provided by the tf merges command provides the necessary details
to understand which changesets were incorporated in the target branch, both during
the creation of the target branch and during subsequent merge operations. The same
information can be obtained using the History Sidekick (see figure 6.2; sidekicks were
discussed in chapter 4). The History Sidekick also displays the merge information at
the file level, allowing you to see which files were modified during merge.

Another way to obtain the full history is to use TFS Power Tools. For TFS 2008, this
tool can be downloaded from Microsoft web site at http://msdn.microsoft.com/
en-us/ tfs2008/bb980963.aspx. After installation, TFS Power Tools can be run from the
command line. Selected features of TFS Power Tools are also accessible through the
Visual Studio IDE. To obtain the history for a branched item, type the following at
the command prompt:

tfpt history <path to_target file> /followbranches
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% Team Foundation Sidekicks - History Sidekick

History | Propetties | Branches Merges | Merge candidates | Labels |

Merges To lkem

i From ltem | Sowce | Targel | Authar | Meige date
- Lyg MSF_Agle_1 $/MSF_agile_1/Main/HelloWorld/Helo'workd/Piogram cs 208 23 Localidmin 21-Now-2006 20.2816
#-{23 Common,_Framework $/MSF_Agile_1/Main/Hello\w/orld/Heloworld/Program cx 216 238 Localdmin 21-Nov-2006 20:2816
-3 Main $/MSF_Agile_1/Main/Helol/orld/Helohw/orld/Program cs el 238 LLocakdmin 21-Mow-2006 20: 2816
B Test $/MSF_Agile_1/Main/Helow/orld/Heloworkd/Program.cs 227 238 Localdrmin 21-Mow-2006 20.28:16
= (3 Helioworld $/MSF_Agile_1/Main/Helo\w/orld/Helo\w/odd/Program c+ ] 240 Locakdmin 21-Mow-2008 20:42:28

=3 Helowald
(3 Propesties
| HelloWorld. c3proj

1 Helldwioild. coproj vspsce
|
—| HelldWwoild. sin
—| Helldwoild vsssce

Figure 6.2 The History Sidekick shows changesets from the source branch that were included when
performing branch or merge operation on the target branch.

In our example, the output looks like the following:

Changeset Change User Date Comment
240 merge, edit LocalAdmin 11/21/2006
238 branch LocalAdmin 11/21/2006

$/MSF_Agile 1/Test/HelloWorld/HelloWorld/Program.cs;C238 was branched
from $/MSF_Agile 1/Main/HelloWorld/HelloWorld/Program.cs;C227:

Changeset Change User Date Comment
227 edit LocalAdmin 11/15/2006

222 edit LocalAdmin  11/10/2006

216 merge, edit LocalAdmin 11/7/2006

208 add LocalAdmin 11/7/2006

Note that changeset 239 is missing from the output. If you look at the output of the tf
merges command as well the display in the History Sidekick, you’ll see that change-
set 239 was a changeset in the parent branch that was merged with the child branch.
(The merge operation itself was contained in changeset 240.) The output of tfpt
history command doesn’t show that changeset, since it’s associated with a change
that occurred in the parent branch after branching. Be aware of these subtle differ-
ences as you work with various tools.

Now that we’ve learned how to determine merge history, let’s find out how we can
view the actual changes that have occurred during a merge.

Viewing changes

After a merge operation, you might be interested in seeing exactly what changes were
made in an individual file. This capability is especially important if you're merging
changes into a stable codebase and want to understand the effect of the merge at a
granular level. To see the latest changes in a file on a line-by-line basis, type the follow-
ing TFS Power Tools command at the command prompt:

tfpt annotate <path to_file>
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‘Form1.cs;C580 (Annotated) |

536 darren 4/21/2007 [using System:
u System.Collections.Generic;
ng System.ComponentModel;
System.Data;
System.Drawing;
System.Texc:
System.Windows.Forms;

539 darren 4/21f2007 [using MessageClassLibracy:
536 darren 4/21/2007 '-na:-:es_eace ShowHelloWorld

public parcial class Forml : Form

}

darren §/11/2007 |

e
=

536 darren 4/21/2007 |

private void buttonl Click(object sender, Eventirgs

535 darren 4/21/2007 |
536 darren 4/21/2007 [

MessageClass magClass = new MessageClass();

580 darren 5112007 [ //fertch message from library
539 darren 4/21/2007 scring msgString = magClass.GetMessage();
580 darren 5/11/2007

trim the message

L magScring = magString.Trim();
539 darren 4/21/2007 |

L labell.Text = msgString;
536 darren 4/21/2007 | t

¥ of code.

The annotate command launches the annotation viewer as
shown in figure 6.3. In our example, changeset 580 resulted
from a merge operation. As you can see, the markings on each
line inform you when a line was last changed, by whom, and via
which changeset. You can click on a changeset number to get
additional info about the check-in.

In TFS 2005, the annotation functionality becomes available
in the IDE when you install TFS 2005 Power Tools. In TFS 2008,
the annotation functionality is available in the IDE out of the box.
Right-click any file in the Source Control Explorer; you’ll find
anew option named Annotate in the context menu (see fig-
ure 6.4).

Comparing contents of two branches

In TFS 2005, you can use the tfpt treediff command available
in TFS 2005 Power Tools to compare folders. In TFS 2008, the
functionality is called Folder Diff and is integrated into the IDE.
Capabilities include comparing two server folders or a server and
a local folder. The tool can also reconcile changes between a
server folder and alocal folder that’s mapped to the server folder.

Figure 6.3 The annotation viewer provides
the latest change information for each line

o View

o Get Latest Version

§  Get Specific Version...

£ Check Out For EdR...
Lock...

A Delete

Rename

€4 View History
i Compare...

o] l Annotate. ..

Branch...
Merge...
Move...
Apply Label...

Froperties...

Q Refresh

Figure 6.4 The
Annotate option is
available in the IDE
after TFS Power
Tools is installed.
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In TFS 2005, to compare two folders from the command line, install TFS 2005
Power Tools, and type the following:

tfpt treediff <source folder> <target_ folder> /recursive

In TFS 2008, the Folder Diff functionality is built into the IDE. To compare two folders
in Source Control Explorer, right-click a folder and select Compare from the context
menu. In the Compare dialog box, specify the source and target folder names as well
as the comparison type (see figure 6.5). You can compare based on the latest version,

20l

Selected folder:
ISJ’MSF_Aol\e_lMasn Browse... | -

Version

Type: ILarest Version ﬂ

Compare to:
ISM5F7A9|\57Mest

Version

Tupe: [Latest Version =l

Figure 6.5 You can
oK | Cancel ] compare the contents
4|  of two folders in TFVC.

a label, a changeset, and so on. The comparison screen shows the differences between
the selected folders (see figure 6.6). By reviewing the changes, you’ll see which files
have changed between the two branches. To review the changes in a specific file, right-
click the file and select Compare from the context menu.

You may sometimes need to generate a change report for auditing purposes. How-
ever, if you use the IDE, you won’t be able to extract the necessary data to create
reports—the change information is only available onscreen. In TFS 2005, you can use
the tfpt treediff command from the command prompt (assuming you have
installed TFS 2005 Power Tools) and redirect the output to a file. In TFS 2008, you can
use the tf folderdiff command from the command prompt and also redirect the
output to a file. For more information on the tf folderdiff command, visit http://
msdn.microsoft.com/en-us/library/bb385992.aspx.

_Tree Difference |
& s
Source Items | Different | Target Items
) $/MSF_Agile_1/Main/ShowHelloWorld /i SJMS;::giIe__lfTes!jShaneHanrid
f:_:] ClassLibrary.s
) Forml.cs Yes 4] Forml.cs
\'g Formi.Designer.cs Yes ‘ﬂ Form1.Designer.cs
'ﬂ Program.cs Yes (ﬂ Program.cs
:_'_G,‘H ShowHelloWorld.csproj Yes @ ShowHelloWorld.csproj
) §/MSF_Agile_1/Main/ShowHelloWord/P... D) §/MSF_Agile_1/Test/ShowHelloWorld/Properties
Eﬂ Settings.Designer.cs Yes Eﬂ Settings.Designer.c

Figure 6.6 The comparison screen shows file level changes between two folders.
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Determining merge candidates and conflicts

Before you actually perform a merge, you might want to know about the unmerged
changesets between two branches, so that you can decide, for example, which chang-
esets to merge or whether to merge changes at all. This information isn’t available
from the TFVC user interface. You can get information about unmerged changesets
either from the History Sidekick (see figure 6.7) or by typing the following at the
command prompt:

tf merge /candidate <path to source branchs>

<path to target branch> /recursive
If you want to know which files are affected by the unmerged changesets, you can use
the History Sidekick (the tree on the right pane shows which files are impacted) or
type the following at the command prompt:

tf merge /preview <path to_source branchs
<path _to_target branchs> /recursive

The output of the command looks like the following:

merge, edit:

$/MSF_Agile 1/Main/HelloWorld/HelloWorld/Program.cs;C239~C241 ->

$/MSF_Agile 1/Test/HelloWorld/HelloWorld/Program.cs;C240
The output shows the files involved in the merge, the type of edit that will be pended,
the changesets that will be merged from the source branch, and the current change-
set number of the file in the target branch.

If there’s a merge conflict between the source and target branches (this could hap-
pen, for example, if a file has been changed both in the source and in the target
branch), the command output will look like the following:

Conflict (merge, edit):
$/MSF_Agile 1/Main/HelloWorld/HelloWorld/Program.cs;C239~C241 ->

$/MSF_Agile 1/Test/HelloWorld/HelloWorld/Program.cs;C242

W Team Foundation Sidekicks - History Sidekick
EBle  Yiew Tooks Hep

=R R
EiE Hislory | Propettios | Branches | Meiges Merge candidates | Labels |
2% $ i~ Candidate fiter criteria
#-Lgg Agle_Dutzoucing_1
&b MSF_Agie_t Merga ta [#/MSF_pple_1/Tect/Hetboword
# [ Comenon_Framewerk,
- Main Merge fam | $/MSF_Agle_1/Main/Heloh/orid
=HE Test |
2 [ Helsword EEE c [ Change Date [ Dnmer [
=4 Hellowiold =55 MSF_jgle_1 4 Edit 22-Mov-2006 00041:18  Localidmin
=+ Properies S Test
1 Helgworld csproj 1= Helioworld
| Heloworld.csproj vspsco =1 (3 HeloWoild
| Progiaings W Fiogian. oo
| Helloworld sin
| HelloWaild vssseo

Figure 6.7 The History Sidekick shows unmerged changesets between two branches, as well as which
files are affected.
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Resolving merge conflicts

Merging and merge conflict resolution is a two-step process in TFVC (although when
using the Source Control Explorer, it feels like only one single step). The first step
involves checking the branch and merge history to determine version conflicts,
namespace conflicts (detected during check-in), and writeable file conflicts. Microsoft
calls this step tree merge. For more information on conflict types and available options,
visit http://msdn.microsoft.com/en-us/library/ms181434.aspx.

The second step involves analyzing the actual file contents. In this step, a base ver-
sion is determined based on the point of last consistency. TFVC then determines the
patches needed to replicate the source and target versions. If the patches have over-
lapping areas, a merge screen is displayed. Microsoft calls this step content merge.

Merges can be initiated using the tf merge command. The tf merge command
looks for tree conflicts and displays the Resolve Conflicts screen if conflicts are
detected. If no tree conflicts are detected, the tf merge command proceeds to look
for content conflicts.

You can use the Resolve Conflicts screen or the tf resolve command to resolve
the merge conflicts. You can also use third-party tools to compare and merge files. To
configure a third-party tool, bring up the Source Control Explorer, click the Tools
menu, and click Options; in the Options dialog box, expand the Source Control
node, click Visual Studio Team Foundation Server, and click Configure User Tools on
the right pane (see figure 6.8).

If TFVC can’t automatically merge the changes in the second step, it’ll display the
merge screen so that you can manually resolve the conflicts (see figure 6.9). To under-
stand this screen, you need to be aware of the concept of a base. The base is the chang-
eset in the source branch at the last point of consistency between the source and

&
File extensions:
-
;:Z?nf;:a Extension | Operation | Command [ add. |
Find and Replace o
Fonts and Colors —
[+ Help
Import and Export Settings
International Settings

Keyboard Configure Tool i 21|
Startup
Task List Extension: I {Example: .cpp,.c)
‘Web Browser
[+ Performance Tools Operation: |C0mpare vI

[+ Projects and Solutions

= Source Control Configure User Tools. . | Command: |
Plug-in Selection

Environment Arguments: %1 %2 > |

. Visual Studio Team Foundoti:r - O I Cancel |
K
oK I Cancel |

Figure 6.8 You can use third-party diff and merge tools to resolve merge conflicts.
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¥ vetmp621469.cs - Merge Theirs (3/MSF_agile_1/Test/HelloWorld/HelloWorld/Program.cs;C258) and Yours (Program-branc _|o] x|
Some changes could not be automatically merged,
5 J' Please review sach conflicting ine and apply one or both of the changes that were made.
,J Click a conflict region in the upper panes or type in the lower pane to apply a change for each conflicting line. Click
OK to continue.

dimaanse AR osee|o

(4 Theirs (§M5F_Agie_t[Test Hel it orld 1C258) [ Yours (Program-branch.cs)

] { ] t =

9 static void Nain(string[] acgs) 9 static void Main(string[] args)

10 i 10 i

11 //Comment the following line in SQAi Branch 11 //Comment che following line in SQA Branch

1z Console.Wriceline ("Hello World™): 1z Conzole.WritelLine ("Hello World™):

13 13

14 //hdd the following line in SQA branch 14 J/fidd the following line in 3QA branch

15 Console.ReadLine () ; 15 Console.ReadLine () ;

16 16

b //Check out made from Main Line 17 //Check out macde from Main Line

18 15 -
4] | L] KT ¥
| wetmp621469.cs | This ks the merged file

8 ¢ -]

-] static void Nain(stringl[] acgs)

10 {

11 //Comment the following line in SQA Branch

12 Console.WriteLine ("Hello World"): _I
13

14 //hdd the following line in S04 branch

18 Console.ReadLine () ;

16

17 //Check out made from Main Line

18 ]
4 | L)
[ Wiewing Conflet 1 | Tokal Changes 1, Conflcts 1 O i [ ' [Deleted Text  [Changed Text  [Tnserbed Text |

[~ Mavigate conflicts only

(| o |

Figure 6.9 The merge screen shows the source and target files on top and the merged file at the bottom.

target branches (the branch point or the last merge point). You can view the base, as
well as its differences with the source and target versions, by clicking Compare in the
Resolve Version Conflict dialog box (see figure 6.10).
In the merge screen, the top-left pane marks the patches that were applied to the
base to produce the source version. The top-right pane shows the patches that were
applied to the base to produce the target version. The bottom pane is where you specify

Resolve version conflict - Program.cs

21X

C:i\WorkSpacesiWorkspace_MSF_Agile_1
iNot_Related_BranchiHelloWorld\HelloWorld\Program.cs could not be merged because the
source and target both have changes.

—Conflict details

Path:
Changes:

|C:AWorkSpaces\Workspace_MSF_Agile_11iot_Related_BranchiHeloWorldit

0 source, 0 karget, 1 both, 1 conflicting

i~ Resolution options

€ Merge changes for me

¥ Merge changes in merge tool
(" Keep changes in target branch
(" Copy item from source branch

Figure 6.10 You can compare

‘Source to Target, ..

the source and target files with

Source to Base. ..
Target to Base. ..

each other as well as with the
base version.
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can right-click the elevated patches in the npplygou;changes

the final merged contents of the file. You Apply Change ‘

top panes and make appropriate choices

Resolve all Conflicts ‘With changes on the Left

(see figure 6.11) or type text directly in the Ky dasone ot e ROt

v Show Information Pane  Ctrl+P
bottom pane. Show Toolbar kT

. Figure 6.11 In the merge screen, you can
Rollmg back a merge right-click on the elevated areas of the top

After a successful merge, you may decide panes and choose various resolution options.
to undo the merge operation for various

reasons—perhaps the merge destabilized the codebase, or you merged an incorrect
changeset, and so on. In such cases, you can use TFS Power Tools to roll back the
merge by typing the following at the command prompt:

tfpt rollback /changeset:<changeset number to_ roll_ backs>

The rollback command displays a Roll Back Changeset dialog box where you can
choose the individual merge target files that you want to revert to their previous states
(see figure 6.12). If the changeset being rolled back isn’t the latest changeset, you may
need to manually resolve the conflicts—TFS Power Tools displays a merge screen if
needed. One caveat associated with the rollback process (as TFS Power Tools will also
warn you) is that the merge history remains unchanged; in other words, the merge his-
tory will continue to show the changeset that you’ve rolled back, potentially causing
confusion later on. The implications include difficulties when trying to remerge the
changesets (a fix is discussed next), as well as potentially misleading branch/merge
reports. The good news is that the rollback shows up as an edit in the file’s change his-
tory—alerting you to the fact that the file was changed after the merge operation.

A potential problem arises if a merge contains multiple changesets from the
source branch and you roll back the merge operation. After the merge is rolled back,
all changesets that went into the merge are undone. At this point, if you try to
remerge the latest version from the source branch, TFVC will report that there are no
changes to merge. Furthermore, if you try to pick changesets from the source branch
and merge them to the target branch—perhaps you’ve identified the offending
changeset(s) merged previously and want to merge back the good ones—you’ll be
unable to do so from the Source Control Explorer. You need to use the command-line

[ roll Back Changeset - =
Select the changes to roll back from changeset 240,
Changes:
Server Path I TS I
[ $ivsF_agile_1[Test/Helloworld/Helloworld/Program.cs | merge, edit

Figure 6.12 TFS
Power Tools allows
you to select the

Rolback |  cose | individual merged

4 files to roll back.
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interface to remerge changesets that have been rolled back. Let’s walk through a rep-
resentative example.

Right-click a branch or a file that you want to merge and select Merge from the
context menu. In the first screen of the Source Control Merge Wizard, select Selected
Changesets as the source changes to merge. In the second screen of the wizard, you’ll
see a list of available changesets (see figure 6.13). Note that changesets 241 and 243
are available for merging. Select both changesets and click Finish. The changesets will
be merged into the target branch in changeset 244.

Let’s assume that you discovered a problem with a merge operation—it destabi-
lized your codebase. Consequently, you need to undo the merge. As discussed previ-
ously, use TFS Power Tools to roll back the merge as follows (remember, the changeset
that contains the merge is numbered 244):

tfpt rollback /changeset:244

Let’s assume that after troubleshooting, you found that the problem was in change-
set 243, which destabilized the target codebase. Consequently, you want to remerge
the changeset (number 241 in our example) and skip the offending changeset
(number 243 in our example). If you try to repeat the merge operation from the
Source Control Explorer, TFVC will inform you that there are no outstanding source
changesets to merge. To remerge the source changesets, type the following at the
command prompt:

tf merge /force /version:C241 <source branch> <target branch> /recursive

Source Control Merge Wizard d |

=" : Select changesets to merge into the target branch

The list below containe specific changesets that have been checked in to the source branch but not
merged into the target branch. You can select a contiguous set of changes to move in this merge
operation.

Select the changes you want to merge:

Changeset | Date | User | Comment
241 11f22/2006 12:41 AM  Localadmin
243 11f22/2006 7:28 PM LacalAdmin
Figure 6.13 The merge
< Previous fext > Finish wizard allows you to pick

the changesets to merge.
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Understanding baseless merges

If you ever need to merge changes between two branches that don’t have a direct par-
ent-child relationship, you need to understand the concept of baseless merges. A base-
less merge is needed when TFVC can’t find a base—a common ancestral point of
consistency—between two branches. Baseless merges can’t be performed from the
Source Control Explorer. From the Source Control Explorer, you can only merge
between branches that have direct parent-child relationships. Once you execute a
baseless merge, TFVC establishes a merge history between the branches; subsequent
merges between those branches can be normal merges. But the Source Control
Explorer still doesn’t let you merge between branches that have a merge history estab-
lished by a baseless merge. You need to use the tf merge command to merge these
branches normally (after you’ve created a merge history via a baseless merge).

To run a baseless merge, type the following at the command prompt:

tf merge <path to source branch> <path to target branchs>

/recursive /baseless
The tf merge /baseless command displays the Resolve Conflicts dialog box, show-
ing a version conflict for every file involved (see figure 6.14). Namespace operations
such as add, delete, and rename aren’t pended during a baseless merge, since TFVC
can’t do a direct comparison between the source and target files. Due to a bug in the
Resolve Conflicts screen, the auto merge feature doesn’t work as expected. If you click
Auto Merge All in the Resolve Conflicts dialog box, the screen still displays the files
that can be merged automatically. This is a major problem in large projects, since
you’ll be forced to unnecessarily inspect potentially a huge number of files. Fortu-
nately, you can use the following command to automatically merge identical files,
after the changes have been pended by the tf merge /baseless command:

tf resolve /auto:acceptmerge

This command will only display conflicts that can’t be resolved automatically. Use the
merge screen to manually resolve these conflicts (see figure 6.15). By comparing the

=lofx]

Conflicting changes have been detected. To resolve conflicts, select items and click Resolve,

Conflicts:
Marmne | Type | Description | Path |
FlHelloWorld.csproj Version The source and target bot...  $/MSF_Agile_1{Test/Hello...
¥ HelloWorld.csproj.vspsce Yersion The source and karget bot.., $/MSF_Agile_1{Test/Hello...
ﬂ Program.cs Yersion The source and target bot... $/MSF_aqile_1Test/Hello...
'ﬁlAssemanfo‘cs Version The source and target bot...  $/MSF_Agile_LfTest/Hello...

Figure 6.14 A
baseless merge
Resolve... Close shows conflicts
4| for every file.

4 remaining, 0 resolved [ Auto Merge All
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¥ vctmpa46745.c5 - Merge Theirs ($/MSF_Agile_1,/Main/HelloWorld HelloWorld /Program.cs;C243) and Yours (Program.cs)

Some changes could not be automaticaly merged.

Please review each conflicing ke and apply ane or both of the changes thak were made.

|
__'i’/ hck a conflict region in the upper panes or type in the lower pane to apply a change for each corflicting bne. Click

O ko continue,

153

=10

3 Theirs (§MSF_Agle_ij loWork]t dji ©5,C243) [ Yours (Program cs)
1 using System; 1 using Sy=cem; -
2 using System.Collections.Generic: 2 using System.Colleccions.Generic: j
3 using Syscem.Texc: 3 using Syscem.Texc:
5 namespace HelloWorld 5 namespace HelloWorld
61 5 {
7 class Program o class Program
8 it 8 L
9 atatic void Main(atring(] acga) 9 atacic void Main(scring(] args)
10 i 10 i
11 /fConment the following line in SQA Branch 11 //Comment the following line in 5QA Branch
1z Console.WriteLine ("Hello World"); 12 Console.lriteline ("Hello World");
13 13
14 //Add the following line in SQA branch 14 //Add che following line in 30K branch
15 Conzole.Readline(): 15 Console.ReadLine() ;
16 16
17 //Check out made from Main Line 17 f/Check out made from Main Line
18 18
18 /fhadded line 1 in wain 19 //Changes made is Not_Related Branch
20 20 B B
21 ffAdded line 2 in main
22
23 //Added line 3 in main
z4 ~|
[ ] o | K18 2]
# vetmp946T45.c5 This is the merged file
1 using Systew: -
2 using System,Collections.Generic:
3 using System.Text:
@
5 namespace HelloWorld
6L
7 class Program
8 {
8 static void Main(string(] acgs)
10 1
1% //Comment che following line in SQA Branch
12 Console.Writeline ("Hello World"):
13 T
14 y =
i of
| & Viewing Change 1 |7 Tokal Changes 2, Conflicts | 9 Il coll [Deleted Text  [Changed Text  [tnserted Text

™ Navigate conficts only || metchnge> | i |

Figure 6.15 Conflicts detected during a baseless merge can be resolved using the merge screen.

source or target version with the base version, you’ll realize that the base is actually
the first changeset associated with the source branch. Since there’s no branch or
merge history between the two branches, in order to find a base version during a
baseless merge, TFVC goes back to the root of the source branch and refers to it as
the base.

What happens if you try to do a baseless merge between two branches that have a
direct parent-child relationship? Does it take the last point of consistency (the last
source changeset version that was branched or merged with the target) between the
two branches or does it go all the way back to the root of the source branch? As it
turns out, TFVC chooses the root of the source branch (the first changeset in the
source branch) as the base version if you do a baseless merge between parent-
child branches.

At this point, we’ve reviewed some common merge operations. We now switch
gears and discuss another real-life problem that arises when working with any source
code management system—how to get notified when someone modifies and commits

a file that you’re currently working on.
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Notifying developers about concurrent changes

A common scenario when working in a large team is that other people might
change the files you're working on. Imagine three people checking out a file—the
file is checked out to them concurrently. If one person makes a change and checks
in the file, the other two have no idea that their working copies are now stale.
Depending on the extent and nature of the changes, the longer they wait before
integrating everybody’s changes, the greater the difficulty. It would be best to be
aware of the concurrent changes as soon as possible, so that conflict resolution can
be initiated without delay. By default, this isn’t possible in TFVC. In this section, we
create a custom application to notify developers if the files they’re working with
become outdated.

In order to design a solution, we first need to understand how the TFS event
engine works. Armed with this knowledge, we create a custom web service to receive
check-in events and to send emails to developers who’ve concurrently checked out a
particular file.

The TFS event engine

In order to detect check-ins, we need to leverage the capabilities of the event engine
built in to TFS. The TFS event engine is based on an extensible publisher-subscriber
model. Various tools (for example, the work item tracking system, the version control
system, and so forth) register their respective event types in TFS. Subscribers register
their interests in selected events using a loosely coupled model. The TFS event engine
delivers the events to the subscribers via emails or SOAP method calls.

You can view the events registered by the version control system by invoking the
GetRegistrationEntries method of the TFS registration service (Registration.asmx).
By default, the test page can only be viewed on the application tier machine. Invoke
the GetRegistrationEntries method specifying VersionControl as the tool ID, as
shown in figure 6.16 (or leave the tool ID blank to view the registration entries associ-
ated with all tools in TFS). Figure 6.17 shows the output of this method call. Note that
there’s an event named CheckinEvent defined by the version control system; you can
also see the schema associated with the event. This is the event we plan to trap in
order to monitor the check-ins that take place in TFVC.

Registration

Click here for a complete list of operations.

GetRegistrationEntries

Test

To test the operation using the HTTP POST protocol, click the 'Invoke® button, .
Figure 6.16 Invoke the

Parameter Value GetRegistrationEntries
toolld: [VersionControl method with the tool ID for the
version control system to view the
associated registration properties.
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- <RegistrationEntry>
<Type>VersionControl</Type=
+ <Servicelnterfacess
Databases>
<EventTypess
- <EventTypes
<Name>ChacklnEvant</Name>
<Schema><?xml "i.0" ing ="utf-8"7> <xs: Default=
wmins:ks="http:/ /v wd. nrgf2l:ll:ll/xml Sch > <ns el name ="Checki * nillable ="true"
type= =< plexType name="Cl > <KS minOccurs="0"
max0ccurs="1" name="Title" type ="xs:string" /> <xs:element minOccurs=
type="xs:string" /> <xs:element minDccurs="0" maxOccurs="1" name="0Owner" type="xs:string" /> <xs:element

name="Number" type="x /> <wus:element minOccurs " maxOccurs=
<nsielement minOccurs " maxOccurs="1" name ="Comment" type="us:string"” /> <xs:element mindccurs="0"
max0ccurs ="1" name="TimeZone" type="xs:string" /> <xs:element minOccurs ="0" maxOccurs="1"
imeZoneOffset™ type="xs:string"” /> <xs:element minOccurs " maxOccurs="1" name="TeamProject”
type="us:string” /> <xs:element minOccurs="0" maxOcours ="1" nam
<xs:element minOccurs="0" maxOccurs="1" name="Notice" type="xs:string" /> <xs:element minOccurs="0"
maxOccurs="1" name ="Subscriber" type="xs:string" /> <xs:element minOccurs="0" maxOccurs="1"
CheckinNotes" type="ArrayOfanyType” /> <xs:element minOccurs= ="
rrayOfAnyTypel” /> <xs:element minOcecu 1" nam
rrayOfAnyType2” /> <xs:element minOccu 1" nam
> </ Type> < ype name="ArrayofAnyYype > <xs:sequence > <xs:element

Checkinlnformation”

"PolicyFailure” nillable="true" /> </ </u Type = Type
ArravaAnv'lvpez b <x equence > <xs:element minOccurs="0" maxOccurs ="unbounded"

ion" nillable="true" /> < /xs </ Type> < ype
name="ArrayOfAnyTyped"> <xs:sequence> <xs:element rmrlOl::urs ="0" maxOccurs ="unbounded" name="Artifact"
nillable="true" /> < /x <fus Type>= < Type name="ClientArtifact" > <us:sequence >
<xs:element minDccurs="0" maxOccurs="1" name="Url" type="xs:string" /> < /usisequence > <xs:attribute
name="Serveritem” type="xs:string" /> <xs:attribute name="ArtifactType" type="xs:string" /> <xs:attribute
tem" type="xs:string" /> <xs:attribute name="Folder" typ
wsistring” /> <us:attribute name="ItemRevision" type="us:string" /> <us:attribute name="ChangeType"
wsistring” /> </usicomplexType> <xs:complexType nam:
ws:string” /> <us:attribute name="Id" type="xs:int" use="required" /> <xs:attribute name="CheckinaAction"

s:string” /= </ plexType> < impleType name="CheckinworkltemCheckinAction"> <xs:restriction
base="xs:string"> <xs:enumeration value="None" /> <xs:enumeration value="Resolve" /> <xs:enumeration
value
name="name" type="xs:string" /> <xs:attribute name="val" type="xs:string" /> < /xs:complexType>
< /us:schema</Schemaz
</EventTypes
</EventTypes>

Figure 6.17 The schema associated with the CheckinEvent

" maxOccurs="1" name ="ContentTitle"

minOccurs ="0" max0ccurs ="1" name ="Committer” type="xs:string" /> <xs:element minOccurs="1" maxOccurs="1"
name="CreationDate"” type="xs:string" />

PolicyOverrideComment” type="xs:string" />

maxOccurs="1" name="PolicyFailures"
Artifacts” type="ArrayOfAnyTyped” />

minOccurs ="0" maxOccurs =" " name ="Cl illable="true" /> </ > < fus Type>
<xs:complexType name="ArrayOfAnyTypel”> <xs:sequence> <xs:element minOccurs="0" maxOccurs="unbounded"

:string” /> <xs:ottribute name="TeamProject”
CheckinworkItemInfo" > <xs:attribute name="uUrl"
CheckinworkitemCheckinAction" use="required" /> <us:attribute name="Title" type="xs:string" /> <xs:attribute
ype" type="xs:string" /> <us:attribute name="8tate" type="xs:string" /> <us:attribute name="AssignedTo"

ssoclate" /> </usirestriction> < /xs:simpleType> <xs:complexType name="NameValuePailr"> <xs:attribute

Tools raise events by calling the FireAsyncEvent or FireBulkAsyncEvents method of

the event service (EventService.asmx). The event service exposes various methods for

raising events as well as subscribing to them (see figure 6.18). The event service is a
wrapper around the Microsoft.TeamFoundation.Server.Event class located in the

Microsoft. TeamFoundation.Server.dll assembly.

Event

Team Foundation Server Events web service

The following operations are supported. For a formal definition, please review the Service
Description.

¢ EventSubscriptions

e EventSubscriptionsByClassification
e FireAsyncEvent

e FireBulkfAsyncEvents

e SubscribeEvent

e SubscribeEventWithClassification

Figure 6.18 The TFS event service exposes
¢ UnsubscribeBvent methods to raise and subscribe to events.
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To subscribe to TFS events, you can programmatically call the SubscribeEvent or
SubscribeEventWithClassification method of the event service. (Don’t call the TFS
web services directly; use the TFS object model.) Alternatively, you can use the BisSub-
scribe.exe utility. Internally, BisSubscribe invokes the SubscribeEvent method of the
TFS event service (via the IEventService interface of the TFS object model).

Now that we have a basic understanding of the TFS event engine, let’s learn how to
create a web service to receive and process check-in events.

Technical review: implementing an event receiver web service

Begin by subscribing to CheckinEvent; this event is raised when a new changeset is
checked in to TFVC. Use the BisSubscribe utility to subscribe to CheckinEvent, as follows:

Bissubscribe /eventType CheckinEvent /address

<checkin notification service urls>

/deliveryType Soap /server <your tfs servers
Replace the <checkin notification service_urls tag with the URL of the custom
web service that receives the check-in events and notifies the developers who have one
or more of the files (contained in the changeset) checked out. Replace the
<your tfs servers tag with the name of your TFS server.

The source code for implementing the check-in notification service is displayed in
listings 6.1 and 6.2. Keep in mind that the user account associated with the web service
needs to have appropriate permissions to access TFS (since the web service queries
TFS to get a list of users who’ve checked out the target files). The general technical
approach is as follows:

= Parse the input parameter named eventXml and determine the names of the
files that were checked in. This action takes place in the private method named
pGetCheckedInItems.

m Use the QueryPendingSets method (of the Microsoft.TeamFoundation.
VersionControl.Client.VersionControlServer class) to determine if there
are any pending sets associated with the files that have been checked in. The
pending sets represent outstanding check-outs. Obtain the list of users who
own the pending sets. This action takes place in the private method named
pGetMailingList.

= Send out emails to the list of users who own the pending sets. To create the mail
body, you can use the CheckInEvent.xsl and TeamFoundation.xsl stylesheets
that TFS itself uses. These files are located in the %ProgramFiles%\Microsoft
Visual Studio 2008 Team Foundation Server\Web Services\Services\v1l.O\Irans-
forms folder. You can also use a custom stylesheet.

Listing 6.1 Code for check-in notification service (private methods omitted)

//*** using statements omitted for brevity ***

[WebService (Namespace = "http://tempuri.org/")]
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[WebServiceBinding (ConformsTo = WsiProfiles.BasicProfilel 1)]
public class Service : System.Web.Services.WebService
{

public Service ()

}

[SoapDocumentMethod (Action =
"http://schemas.microsoft.com/TeamFoundation/2005/06/
Services/Notification/03/Notify", RequestNamespace =
"http://schemas.microsoft.com/TeamFoundation/2005/
06/Services/Notification/03")]

[WebMethod]

public void Notify(string eventXml, string tfsIdentityXml)

{

XmlDocument eventXmlDoc = new XmlDocument () ;
eventXmlDoc.LoadXml (eventXml) ;
XmlElement eventData = eventXmlDoc.DocumentElement ;

Load
received XML

List<string> checkedInItems = Extract checked-in

this.pGetCheckedInItems (eventData) ; items from XML

string tfsUrl = this.pGetTfsUrl (tfsIdentityXml) ; <+— Extract TFS URL

List<Identity> mailingList = Get users who
this.pGetMailingList (checkedInItems, tfsUrl) ; have pending edits

if (mailingList.Count != 0)

{ Create body
string mailBody = this.pGetMailBody (eventXml) ; of email
this.pSendMail (mailingList, mailBody) ; <— Send email

}

}

Now that we’ve seen the overall structure of the web service, let’s review the details
(see listing 6.2).

Listing 6.2 Code for check-in notification service (private methods only)

/// This method sends mail to target users
private void pSendMail (List<Identity> mailingList,
string mailBody)

{
SmtpClient client = new SmtpClient ( Create SMTP
ConfigurationManager.AppSettings ["SMTPHost"]) ; client using
client.Port = Convert.ToInt32 ( values from
ConfigurationManager.AppSettings ["SMTPPort"]) ; config file

// Create the mail message

using (MailMessage message = new MailMessage () )

{

message.From = new MailAddress (

ConfigurationManager.AppSettings [
"MailSenderAddress"],
ConfigurationManager.AppSettings [
"MailSenderName"]) ;

Specify
sender info
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foreach (Identity user in mailingList)

{ .
message.To.Add (new MailAddress ( Spe.u_fy .
recipient info

user.MailAddress, user.DisplayName)) ;

}

message.Subject = . .
. . . Specify email
ConfigurationManager.AppSettings [ subject
"MailSubject"];
message.Body =
ConfigurationManager.AppSettings [ Create body
"MailInitPart"] + "<br />"; of email

message.Body += mailBody;
message.IsBodyHtml = true;

client.Send (message) ; <— Send email

}

/// Parses received XML and converts to HTML
private string pGetMailBody (string eventXml)

{

XslCompiledTransform xsl = new XslCompiledTransform() ; Load

xsl.Load (Server.MapPath ( XSL file
ConfigurationManager.AppSettings ["MailXSL"])) ;

XPathDocument xpathDocument =
new XPathDocument (new StringReader (eventXml)) ;

MemoryStream stream = new MemoryStream() ; Perform
xsl.Transform (xp.athDocument , . transformation
new XmlTextWriter (stream, Encoding.UTF8)) ;

return Encoding.UTF8.GetString (stream.ToArray()) ;
1

/// This method determines the users who have
/// checked out file(s) that have just been checked in.
private List<Identity> pGetMailingList (

List<string> checkedInItems, string tfsUrl)

{
TeamFoundationServer tfs = Get reference
new TeamFoundationServer (tf£sUrl) ; to TFS
VersionControlServer vcServer Get reference
= tfs.GetService (typeof (VersionControlServer)) as to TFVC

VersionControlServer;

IGroupSecurityService gss Get reference to
= tfs.GetService (typeof (IGroupSecurityService)) as IGroupSecurityService
IGroupSecurityService;

List<Identity> mailingList = new List<Identity>(); <— Holds target users

PendingSet [] pendingSets = vcServer.QueryPendingSets ( Get pending sets

for checked-in

checkedInItems.ToArray (), items
RecursionType.None, null, null);

foreach (PendingSet pendingSet in pendingSets)
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Identity user = gss.ReadIdentity(
SearchFactor.AccountName, pendingSet.OwnerName,
QueryMembership.None) ;

if (!mailingList.Contains (user) &&
user.MailAddress != string.Empty)

{
mailingList.Add (user) ;

1

1

return mailingList;

}

/// Parses the TeamFoundationServer (tfs) url from
/// parameter string.
private string pGetT£fsUrl (string tfsIdentityXml)
{
XmlDocument tfsXmlDoc = new XmlDocument () ;
tfsXmlDoc.LoadXml (tfsIdentityXml) ;

return tfsXmlDoc.DocumentElement .GetAttribute ("url") ;

}

/// Parse eventData XmlElement to find out
/// the server path of the items that were
/// checked-in in the current Changeset

private List<string> pGetCheckedInItems (

XmlElement eventData) Holds .
{ checked-in

List<string> items = new List<string>(); items

XPathNavigator navigator = eventData.CreateNavigator () ;
XPathNodeIterator xPathItems =

navigator.Select ("/CheckinEvent/Artifacts

/Artifact [@ServerItem!="'"']/@ServerItem") ;

foreach (XPathItem tempItem in xPathItems)

{
}

return items;

items.Add (tempItem.Value) ;

Summary

In this chapter, we learned how to determine the changes between two folders and
view merge candidates, how to resolve merge conflicts, how to view merge history, how

to roll back a merge, and how to perform a baseless merge. We also learned how to

leverage the TFS event engine and notify developers if concurrent changes occur in

the code files that they’re working on.
In the next chapter, we look at how to use Team Build. After all, the ultimate goal
of creating and organizing source code is to generate assemblies that can be executed

in target machines. We review the high-level concepts involved in creating builds and
then drill down into some specific issues.

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



Understanding
Team Build

This chapter covers

® Team Build under the hood
m Creating a source code submission service
m Distributed builds

The act of creating executable builds is the culmination of all the work that goes
into the software development process. As such, this often-neglected step requires
careful attention in order to deliver high-quality software to customers. Given the
complexities of enterprise software—co-development by geographically distributed
teams and dependencies on myriad external components, systems, and ser-
vices—it’s become even more important to frequently create dependable builds.
Furthermore, given the availability of multiple platforms and processors (for exam-
ple, 64-bit machines), the executables may need to be tweaked for target runtime
environments. To create efficient and error-free builds, you also need to optimally
configure the build machines with appropriate hardware, operating systems, ser-
vice packs, compilers, and so on. After the build binaries are generated from the
source files, a battery of build verification tests (BVTs) needs to be run to determine

160
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software quality. Builds validate the business requirements, assumptions, and expecta-
tions. From a process point of view, the automated build step needs to be an integral
part of your software development methodology, not just an afterthought.

Recognizing the importance of producing reliable builds, larger organizations cre-
ate dedicated build teams. Many smaller organizations also realize the importance of
the build manager role and assign a full-time or part-time person to it. No matter how
large or small your build team happens to be, the build team needs to have indepen-
dent machines, mandates, and management. Their goal is to independently retrieve
the appropriate source files (from potentially multiple source control systems in large
organizations or in distributed scenarios); compile the code in the correct order
(based on project dependencies) using appropriate compilers, compiler options, and
versioning strategies; take remedial actions in case of exceptions; deploy the gener-
ated binaries in a test environment; run the BVTs; and take proper action in case of
test failures. Depending upon your development methodology, a build could take
place every time a changeset is checked into the source control system (as in continu-
ous integration), at specified intervals, or as needed.

Team Build provides powerful tools to create an automated build process. You can
create build projects using a wizard, directly from Team Explorer. Behind the scenes,
Team Build generates an MSBuild project file and invokes MSBuild to perform the
actual build. You can customize the build project file to override default targets and
properties with your own implementation, create new targets and properties to meet
your needs, or hook into the build process at various points to invoke custom logic.
You can also tailor the overall build process for your unique scenario. For instance,
you can create custom tasks to programmatically implement your custom logic in your
favorite language. In addition to compiling the source code via MSBuild, Team Build
downloads the latest files from Team Foundation version control (TFVC), labels the
source files, stamps corresponding work items with the build number, produces build
reports, and performs other housekeeping tasks. In this chapter, we look at selected
business needs and how they can be achieved by extending Team Build. The goal is to
create a build process that’s automated, reliable, repeatable, and maintainable.

In chapter 2, we discussed the major Team Build-related changes in TFS 2008. In
this chapter, we dive into specific build-related issues and learn how to solve them
using Team Build. As such, the material is problem-specific and context-sensitive. The
walkthroughs and code samples provide technical information regarding selected
real-life problems. By learning how to solve such practical problems, you’ll gain a
deeper insight into the inner workings of Team Build. This knowledge will be helpful
as you attempt to solve problems in your own organization.

This chapter doesn’t provide beginnerlevel information on Team Build. We
assume that you already know how to use Team Build and are attempting to solve spe-
cific build-related problems in the real world.

The specific issues that we discuss include stamping the generated assemblies
based on a consistent numbering scheme, building from specified labels instead of
the tip of a codeline, setting up a service to accept code from contributors and com-
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mit to a shared repository (after validating that the code meets certain quality crite-
ria), building source code from multiple TFS machines, and so on. As you’ll discover,
some of the issues are more complex than they might appear at first glance.

In this chapter, you’ll learn about the following:

»  Querview of Team Build—You’ll learn about the architecture of Team Build, the
structure of the build project file, the order of target execution, and how to
determine build success and failure.

»  Creating builds from labeled source filess—You may want to create builds from
points other than the tip of a codeline. Being able to created builds from
labeled sources is a common requirement. We discuss how to accomplish this
in TFS.

»  ClickOnce deployment—ClickOnce facilitates deployment of smart client applica-
tions by providing support for web-based delivery, automatic incremental down-
loads, version rollback, and code access security.

»  Creating a source code submission service— Checking source code directly into a
shared repository carries the risk of destabilizing the work of a large number of
developers. We create an intermediate service that accepts source code submis-
sions, builds the source, runs critical verification checks on the build, and
finally commits the source code to the shared repository, provided the neces-
sary quality bars are passed.

»  Desktop builds—Desktop builds enable developers to create ad hoc local builds
using the same build script that the build team uses, while minimizing interac-
tions with TFS. Using a standard build script helps improve quality and efficiency.

m TFS and distributed builds—If the solution being built depends on source files
that are located in multiple TFS servers, then you need to create a process for
downloading sources from diverse locations and assembling them in the build
machine, prior to launching the final build step. We discuss several scenarios
and strategies.

In the next section, we review how build systems are typically configured depending
on the size of a company.

Company types and build issues

Since there’s no one-size-fits-all build process, you need to configure Team Build to
suit your organizational practices. The good news is that Team Build is highly custom-
izable. Once you understand the structure of the build script, you can modify the
build file and alter its default behavior. For more advanced tasks, you can create cus-
tom tasks and perform virtually anything that can be done via custom programming.

Small companies

If you work for a small company, you may not have a dedicated build team in your
organization. Nevertheless, you need to give selected people—development, SQA, or
other teams, depending on qualifications and training—the responsibility to create
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public builds. These public builds are formally tested and released. Developers
shouldn’t be creating public builds at random or using local builds from their work-
stations for formal SQA or production purposes. If you create builds haphazardly,
you’ll eventually face the following difficulties:

= When a bug is reported, or a patch needs to be sent out, you won’t be able to
correlate a specific build with the corresponding source files. You’ll face greater
problems if the code churn has been considerable since the build was created.
For servicing the release, you need to know which source files went into a spe-
cific build so you can make incremental changes.

= When you try to determine which requirements or fixes were included in which
builds, you’ll be lost. Human memory or disconnected artifacts don’t serve effi-
ciently when you attempt to dig up this information. This information is impor-
tant when deciding which build to test and release, especially under intense
deadline pressure.

= You’ll find it hard to ensure that the appropriate build type was used (debug/
release type or processor-specific optimizations) and that the supporting
assemblies, databases, environment variables, or configuration files were cho-
sen correctly.

Large companies

If you belong to a large company, you have developers checking in code from multiple
locations. Some of the distributed locations may be situated in different time zones.
Your main concerns in this situation are as follow:

= Ensuring that the checked-in code doesn’t “break” the build in the main code-
line. This means that the submitted code must not only compile but pass neces-
sary build verification tests.

= Ensuring that the code meets the quality criteria such as adherence to coding
standards, code review requirements, code coverage rate via automated unit
tests, and so on.

Although some of these checks may seem redundant, they’re highly recommended
for large teams. Otherwise, you won’t be able to maintain efficiency and quality in
your software development process. For example, you wouldn’t want a single check-in
to break a public build and bring everybody’s work to a halt. You also wouldn’t want a
developer to unwittingly introduce grave errors—destabilizing not only his particular
component but also other dependant pieces of the software. In such cases, the offend-
ing check-in should be detected “at the gate” and prevented from making its way into
the main codeline. TFS makes this possible with a little custom programming.

Large companies with distributed TFS

If you have multiple TFS servers deployed in your organization (perhaps connected via
a WAN link), you need to think about the location of the build machines in relation to
the TFS application-tier machines. Should the build machines be local (connected to
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the corresponding application-tier machines via a LAN) or remote (connected to the
corresponding application-tier machines via a WAN)? What kind of bandwidth exists
between the TFS application-tier machines and the build machines? Is the connection
over VPN or simple Internet? Do you have proxy servers installed in distributed loca-
tions? Since there’s no one-size-fits-all solution, you need to consider the pros and cons
associated with each configuration. In this chapter, we look at the factors that’ll be part
of your decision-making process.

An overview of Team Build

Team Build is a collection of distributed components and services that facilitate creat-
ing public builds. Before Team Build was released, many developers created local
builds using Visual Studio and shipped the output binaries to customers. Although a
number of third-party products were available for creating public builds, many com-
panies either weren’t aware of the concept or found it difficult to integrate yet
another disparate product into the development lifecycle.

Team Build enables you to create public builds from Visual Studio (via Team
Explorer). Using a wizard-driven interface, you can create build scripts to download
source code from TFVC into a build machine, compile the code, run build verification
tests, perform static code analysis, gather code coverage information, and associate rel-
evant work items with the build. You can also label the source tree to indicate which files
were included in the build, copy the assemblies to a drop location, create a new work
item in case of build failure, create build reports, generate build notifications, and so on.

Architecture

Team Build is based on a distributed architecture, as shown in figure 7.1. The client
tier includes Team Explorer (the build types are located under the Team Build node)

Team Explorer
feami=xploten Drop
(Create Build Type, Start Build, Location
View Build Reports)

Application Tier Build Machine

v

Team Build Service

Web Services i
<4—— | MSBuild TAsks and Logger

Data Tier

(Team Build Data, Source Code,
and Work Items)
Figure 7.1 Team Build is based on a distributed architecture.
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and a command-line utility (TfsBuild.exe). The application tier consists of a number
of web services that enable the client tier (or custom programs) to start, stop, and
delete builds as well as perform other build-related functions. The application tier
communicates with a Windows service (the Team Build service) located in a build
machine. The Team Build service executes the build scripts using MSBuild. The data
tier stores build-related information in relational tables and also makes the data avail-
able for reporting purposes via an analytical database (the Team System cube).

The build project file

When you create a new Team Build type from Team Explorer, Team Build creates an
XML-based build project file named TFSBuild.proj. (In TFS 2008, some build settings are
stored in the database instead of the TFSBuild.proj file.) The TFSBuild.proj file conforms
to the MSBuild schema. The MSBuild schema file is named Microsoft.Build.xsd and is
located in %FrameworkDir%; it includes the %FrameworkDir%\MSBuild\Microsoft.
Build.Commontypes.xsd file, which in turn includes the %FrameworkDir%\MSBuild\
Microsoft.Build.Core.xsd file. Review the MSBuild schema files to understand how prop-
erties, items, tasks, and targets are constructed in MSBuild.

The TFSBuild.proj file imports the Microsoft.TeamFoundation.Build.targets file
(locatedin %ProgramFiles %\MSBuild\Microsoft\VisualStudio\w8.0\TeamBuild directory
for TFS 2005 or %ProgramFiles %\MSBuild\Microsoft\WVisualStudio\TeamBuild directory
for TFS 2008). The targets defined in the Microsoft. TeamFoundation.Build.targets file
orchestrate the build process. A target represents a collection of tasks.

Target execution order

The first target that’s executed in the Microsoft. TeamFoundation.Build.targets file is
called EndToEndIteration. But the EndToEndIteration target itself doesn’t contain
any tasks—it invokes other targets using the DependsOnTargets attribute. Before a tar-
get is run, the dependencies specified in the target’s DependsOnTargets attribute are
executed. The dependencies of the EndToEndIteration target are specified in the
EndToEndIterationDependsOn property (see listing 7.1 for TFS 2005 and listing 7.2 for
TFS 2008). The targets defined in EndToEndIterationDependsOn in turn have their
own dependencies—creating a nested dependency structure.

Listing 7.1 The entry point and target execution sequence in TFS 2005

<PropertyGroup>
<EndToEndIterationDependsOn>
BeforeEndToEndIteration;
BuildNumberOverrideTarget;
InitializeEndToEndIteration;
Clean;
TeamBuild;
DropBuild;
AfterEndToEndIteration;
</EndToEndIterationDependsOn>
</PropertyGroup>
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<!-- Entry point: this target is invoked on the build machine
by the build agent -->
<Target Name="EndToEndIteration"
Condition=" '$ (IsDesktopBuild)'!="true' "
DependsOnTargets="$ (EndToEndIterationDependsOn)" />

Listing 7.2 The entry point and target execution sequence in TFS 2008

<PropertyGroup>
<EndToEndIterationDependsOn>
CheckSettingsForEndToEndIteration;
InitializeBuildProperties;
BeforeEndToEndIteration;
BuildNumberOverrideTarget;
InitializeEndToEndIteration;
InitializeWorkspace;
TeamBuild;
DropBuild;
AfterEndToEndIteration;
</EndToEndIterationDependsOn>
</PropertyGroup>
<!-- Entry point: this target is invoked on the build machine
by the build agent -->
<Target Name="EndToEndIteration"
Condition=" '$ (IsDesktopBuild) '!="true' '
DependsOnTargets="$ (EndToEndIterationDependsOn)" />

At runtime, the targets are invoked according to the order of their dependencies.
Assuming a build is successful, the targets in the Microsoft.TeamFoundation.Build.tar-
gets file are executed in the order specified in listing 7.3 for TFS 2005, or listings 7.4
and 7.5 for TFS 2008. Notice that the execution sequence varies depending upon the
value of the CleanCompilationOutputOnly property. If this property is true, only the
output assemblies are deleted, leaving the source files intact. If this property is false,
the source files as well as the output assemblies are deleted. However, do not modify
the CleanCompilationOutputOnly property directly—use IncrementalGet and
IncrementalBuild properties to control what gets deleted during the build process.

Listing 7.3 Target execution order for a successful build in TFS 2005

1. BeforeEndToEndIteration
2. BuildNumberOverrideTarget
3. InitializeEndToEndIteration
4. BeforeClean

5. CoreClean

6. AfterClean

7. Clean

8. 1InitializeBuild

9. 1InitializeWorkspace

10. BeforeGet

11. CoreGet

12. AfterGet

13. BeforeLabel

14. Corelabel

15. AfterLabel
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16. PreBuild

17. BeforeCompile

18. CoreCompile

19. AfterCompile

20. Compile

21. GetChangeSetsAndUpdateWorkItems
22. PostBuild

23. BeforeTest

24. CoreTest

25. AfterTest

26. Test

27. PackageBinaries

28. TeamBuild

29. BeforeDropBuild

30. CoreDropBuild

31. CopyLogFiles

32. AfterDropBuild

33. DropBuild

34. AfterEndToEndIteration
35. EndToEndIteration
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Listing 7.4 Target execution order for TFS 2008 (CleanCompilationOutputOnly != true)

1. CheckSettingsForEndToEndIteration
2. InitializeBuildProperties

3. BeforeEndToEndIteration

4. BuildNumberOverrideTarget

5. InitializeEndToEndIteration

6. BeforeInitializeWorkspace

7. CoreInitializeWorkspace

8. AfterInitializeWorkspace

9. BeforeClean

10. CoreCleanAll

11. AfterClean

12. InitializeBuild

13. BeforeGet

14 CoreGet

15. AfterGet

16. BeforeLabel

17. CoreLabel

18. AfterLabel

19. BeforeCompile

20. ComputeConfigurationList

21. CoreCompile

22. BeforeCompileConfiguration

23. ResolveSolutionPathsForEndToEndIteration
24 . CoreCompileConfiguration

25. BeforeCompileSolution

26. CoreCompileSolution

27. AfterCompileSolution

28. AfterCompileConfiguration

29. AfterCompile

30. BeforeGetChangesetsAndUpdateWorkItems
31. CoreGetChangesetsAndUpdateWorkItems
32. AfterGetChangesetsAndUpdateWorkItems
33. BeforeTest
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34. CoreTest

35. RunTest

36. BeforeTestConfiguration
37. ResolveTestFilesForEndToEndIteration
38. CoreTestConfiguration
39. AfterTestConfiguration
40. AfterTest

41. GenerateDocumentation
42. PackageBinaries

43. BeforeDropBuild

44 . CoreDropBuild

45. AfterDropBuild

46. AfterEndToEndIteration

Listing 7.5 Target execution order for TFS 2008 (CleanCompilationOutputOnly == true)

CheckSettingsForEndToEndIteration
InitializeBuildProperties
BeforeEndToEndIteration
BuildNumberOverrideTarget
InitializeEndToEndIteration
BeforeInitializeWorkspace
CorelInitializeWorkspace
AfterInitializeWorkspace
InitializeBuild

10. BeforeGet

11. CoreGet

12. AfterGet

13. BeforeLabel

14. Corelabel

15. AfterLabel

16. BeforeClean

17. ComputeConfigurationList
18. CoreCleanCompilationOutput
19. ResolveSolutionPathsForEndToEndIteration
20. AfterClean

21. BeforeCompile

0w J O Ul b W N

o)

22. CoreCompile

23. BeforeCompileConfiguration

24 . CoreCompileConfiguration

25. BeforeCompileSolution

26. CoreCompileSolution

27. AfterCompileSolution

28. AfterCompileConfiguration

29. AfterCompile

30. BeforeGetChangesetsAndUpdateWorkItems
31. CoreGetChangesetsAndUpdateWorkItems
32. AfterGetChangesetsAndUpdateWorkItems
33. BeforeTest

34. CoreTest

35. RunTest

36. BeforeTestConfiguration

37. ResolveTestFilesForEndToEndIteration
38. CoreTestConfiguration

39. AfterTestConfiguration

40. AfterTest
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GenerateDocumentation
PackageBinaries
BeforeDropBuild
CoreDropBuild
AfterDropBuild
AfterEndToEndIteration
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In case of a build failure due to compilation error, the target execution order is the
same until the CoreCompile target is executed. After that point, the target execution

order changes (see listing 7.6 for TFS 2005 and listing 7.7 for TFS 2008).

Listing 7.6 Target execution order for a failed build in TFS 2005

Listing 7.7 Target execution order for a failed build in TFS 2008
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BeforeEndToEndIteration
BuildNumberOverrideTarget
InitializeEndToEndIteration
BeforeClean

CoreClean
AfterClean

Clean

InitializeBuild
BeforeGet

BeforeLabel

Label

AfterLabel
InitializeWorkspace
CoreGet

AfterGet

PreBuild

BeforeCompile
CoreCompile
BeforeOnBuildBreak
GetChangeSetsOnBuildBreak
BeforeDropBuild
CoreDropBuild
CopyLogFiles
AfterDropBuild

DropBuild

CreateWorkItem
AfterOnBuildBreak
OnBuildBreak

CheckSettingsForEndToEndIteration
InitializeBuildProperties
BeforeEndToEndIteration
BuildNumberOverrideTarget
InitializeEndToEndIteration
BeforeInitializeWorkspace
CoreInitializeWorkspace
AfterInitializeWorkspace
BeforeClean

CoreCleanAll

AfterClean

InitializeBuild
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13. BeforeGet

14. CoreGet

15. AfterGet

16. BeforeLabel

17. CoreLabel

18. AfterLabel

19. BeforeCompile

20. ComputeConfigurationList

21. CoreCompile

22. BeforeCompileConfiguration

23. ResolveSolutionPathsForEndToEndIteration
24 . CoreCompileConfiguration

25. BeforeCompileSolution

26. CoreCompileSolution

27. SetBuildBreakProperties

28. BeforeOnBuildBreak

29. BeforeGetChangesetsOnBuildBreak
30. CoreGetChangesetsOnBuildBreak
31. AfterGetChangesetsOnBuildBreak
32. BeforeDropBuild

33. CoreDropBuild

34. AfterDropBuild

35. BeforeCreateWorkItem

36. CoreCreateWorkItem

37. AfterCreateWorkItem

38. CoreOnBuildBreak

39. AfterOnBuildBreak

Customizing targets

You can customize the predefined targets (as well as add custom targets) to configure
the build process to suit your needs. To learn about the targets that may be overridden
in the build script, refer to http://msdn2.microsoft.com/en-us/library/aa337604
(VS.80) -aspx for TFS 2005 and http://msdn2.microsoft.com/en-us/library/aa337604.
aspx for TFS 2008. TFS 2008 offers more customizable targets compared to TFS 2005.
You can also customize the properties defined in the build script. To learn about the
properties that may be overridden, refer to http://msdn2.microsoft.com/en-us/
library/aa337598(VS.80).aspx for TFS 2005 and http://msdn2.microsoft.com/
en-us/library/aa337598.aspx for TFS 2008. Moreover, you can create new custom prop-
erties. The values of the custom properties can be assigned directly or derived from
other elements in the build project file. The values can also be passed externally at run-

time in one of two ways:

»  Using environment variables—Environment variables that are available to the
Team Build service account (the account under which the Team Build service
runs) are also available for you to use in the build project file. If you define a
new environment variable, restart the Team Build service in order for the vari-
able to be available in the build project file. Environment variables appear as
properties in the build script.

»  Using the MSBuild response file—You can set the values for your custom variables by
using /p:<variable name>=<variable value> notation in the TFSBuild.rsp file.
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Detecting the reason for build failure

In TFS 2005, there’s no out-of-the-box property available in the build script to indicate
whether a build failed due to a compilation problem or due to a BVT failure.

To determine the compilation status in TFS 2005, you can create a custom property
in the AfterCompile target (see listing 7.8); the AfterCompile target is executed only
if source files were compiled successfully.

Listing 7.8 Custom property to indicate compilation status in TFS 2005

<Target Name="AfterCompile">
<CreateProperty Value="true">
<Output TaskParameter="value"
PropertyName="CompilationSuccessful" />
</CreateProperty>

</Targets>
To determine the compilation status in TFS 2008, you can use the BuildBreak prop-
erty defined in the Microsoft.TeamFoundation.Build.targets file. This property is set
to true (in the SetBuildBreakProperties target) if compilation fails. If compilation
fails, execution jumps first to the SetBuildBreakProperties target and then on to the
OnBuildBreak target. The AfterCompile target isn’t executed if compilation fails.

To determine the BVT status in TFS 2005, you can create a custom task to detect
whether the tests were successful. Based on the output of the custom task, you can
ascertain the reason for build failure—if all BVTs passed and the build still failed, it
must be due to a compilation error. The custom task to detect test status can be placed
in the AfterTest target. The AfterTest target is executed only if there are no compi-
lation errors.

To determine the BVT status in TFS 2008, you can customize the build script and
simply use the built-in TestSuccess property (see listing 7.9). The TestSuccess prop-
erty is set by Team Build in the CoreTest target.

Listing 7.9 Obtaining BVT status in TFS 2008 using a built-in property

<Target Name="AfterTest">
<GetBuildProperties
TeamFoundationServerUrl="S (TeamFoundationServerUrl)"
BuildUri="$ (BuildUri) ">
<Output TaskParameter="TestSuccess" PropertyName="TestSuccess" />
</GetBuildProperties>
</Targets>
TFS 2008 introduces a new build result named Partially Succeeded. A build is marked
Partially Succeeded if compilation is successful but one or more BVTs fail (or some
other kind of failure occurs). If both compilation and BVTs are successful, the build is
marked Succeeded.

Build directories

Atruntime, Team Build downloads the source code files from TFVC and builds the spec-
ified solution (s). During this process, a number of subfolders are created under the root
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folder specified in the BuildDirectory-
Path property in the build project file (see
figure 7.2).

In TFS 2005, the root build directory can
also be specified from the Build <7Team_
Project_Name> dialog box when a build is
started from Team Explorer. In TFS 2008, the
build directory is a property associated with
a build agent and can’t be specified when
queuing a new build.

The subfolders that are created are as
follow:

E-{2) Buid
B+ MSF_Agile_1
EHCD Build_ShowHelloWorld
=20 Binaries
{2 Debug
) BuildType
=0 Sources
=) Main
=) ShowHelloWorld
! ) oby
i) Properties
B TeamBuldTypes
{2 Build_ShowHelloworld

Figure7.2 Asampledirectorystructurecreated
by Team Build for compiling the source code

»  <yoot_build_directory>\<team_project_name>\<build_type>\Sowrces in TFS 2005 and

B(Temp)\<team_project_name>\<build_definition>\Sources in TFS 2008—Contains the
downloaded source files from TFVC. This directory name is available in the
SolutionRoot property (defined in the Microsoft. TeamFoundation.Build.tar-
gets file). The solution file being built is placed in a subdirectory under this
directory. The name of the solution file is defined in the TFSBuild.proj file and
is available in the SolutionToBuild item. The SolutionToBuild item can con-
tain one or more solutions to be built.
<root_build_directory>\<team_project_name>\<build_type>\BuildType in TFS 2005 and
B(Temp)\<team_project_name>\<build_definition>\BuildType in TFS 2008—Contains
the downloaded build project file (TFSBuild.proj), MSBuild response file (TFS-
Build.rsp), and workspace mapping file (WorkspaceMapping.xml). The work-
space mapping file is present in TFS 2005 only. This directory name is available
in the MSBuildProjectDirectory property (predefined).
<root_build_directory>\<team_project_name>\<build_type>\Binaries in TFS 2005 and
B(Temp)\<team_project_name>\<build_definition>\Binaries in TFS 2008—Contains the
assemblies generated by the build process. If your solution contains multiple proj-
ects, the output binaries of all projects are placed in this directory. This directory
name is available in the BinariesRoot property (defined in the Microsoft. Team-
Foundation.Build.targets file). But the assemblies aren’t directly placed in this
directory; they’re placed in a subdirectory. The name of the subdirectory
depends on the platform—3 (ConfigurationToBuild.PlatformToBuild)—and
flavor—% (ConfigurationToBuild.FlavorToBuild) —specified in the TFSBuild.
proj file. By convention, if the platform isn’t “Any CPU,” then the actual output
directory is $ (BinariesRoot) \% (ConfigurationToBuild.PlatformToBuild)\%
(ConfigurationToBuild.FlavorToBuild). If the platform is “Any CPU,” then
the actual output directory is $(BinariesRoot)\%(ConfigurationToBuild.
FlavorToBuild. In either case, the full name of the output directory is avail-
able in the outDir property (defined in the Microsoft. TeamFoundation.Build.
targets file).
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When specifying the build directory, if you have deeply nested files with long file-
names, be careful to avoid the 260-character limit for fully qualified file names in Win-
dows. For more information, refer to http://msdn.microsoft.com/en-us/library/

2a365247.aspx. In chapter 2, we talked about how to configure build directories asso-
ciated with build agents to stay under this limit.

After compilation, the output binaries (and the build log file) are copied to a sub-
directory under the drop location specified (in the DropLocation property) in the
build project file. In TFS 2008, the drop location is a property of the build definition
and is stored in the database. The drop location can also be specified when queuing a
new build in TFS 2008. The name of the subdirectory is generated from the current
build number. The full drop directory can be derived from $ (DropLocation)\
$ (BuildNumber) . This is why if you have multiple build types with potentially the same
build numbers, you should either create a build numbering convention to avoid poten-
tial conflicts (for example, prefix the build numbers with the build types) or create a
separate folder for each build type.

It’s worthwhile to note that some output assemblies may be placed in the drop
location even if the compilation fails. This is because the target responsible for copy-
ing the binaries to the drop location (the CoreDropBuild target and the Copy task
contained therein) is executed even if there are compilation errors. Consequently, the
binaries generated during the build process (which could be an incomplete set in the
event of a compilation failure in a solution containing multiple projects) are placed in
the drop location.

Coupling between TFS and build machines

A build machine accepts build requests from a single TFS application-tier machine
only. You can configure the machine name using the registry or the TFSBuildService.
exe.config file. If using the registry, modify the AllowedTeamServer attribute at the
following registry entry for TFS 2005 (see figure 7.3):

HKEY USERS\<build service account_ id>\Software\Microsoft\
VisualStudio\8.0\TeamBuild

For 2008, the registry entry (for the Team Build service account) is
HKCU\Software\Microsoft\VisualStudio\9.0\TeamBuild

You can also open the TFSBuildService.exe.config file and edit the AllowedTeam-
Server key (this is the recommended approach). This file is located in the %Program
Files%\Microsoft Visual Studio 9.0\Common AIDE\PrivateAssemblies folder.

Whether you modify the registry entry or the configuration file (the value in the
.config file overwrites the value in the registry), keep in mind that a build machine
can accept build requests from a single TFS server, although a TFS server machine can
execute builds on multiple build machines.
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Figure 7.3 Modify the AllowedTeamServer attribute to specify a new Team Foundation Server binding
for a build machine.

Associating changesets and related work items

If a build succeeds, Team Build invokes the GetChangeSetsAndUpdateWorkItems target
to obtain the list of associated changesets and optionally update the Microsoft.
VSTS.Build.IntegrationBuildfield in the related work items with the successful build
number. The work items are only updated if the UpdateAssociatedWorkItems property
is set to true in the build project file (by default, the property is set to true). On the
other hand, if a build fails, Team Build invokes the GetChangeSetsOnBuildBreak target
to fetch the list of associated changesets, but the related work items aren’t updated.
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Instead, Team Build executes the CreateWorkItemtarget to create a new work item indi-
cating build failure. (The default work item type is Bug; this can be changed by modi-
fying the WorkItemType property in the TFSBuild.proj file.) The Microsoft.VSTS.
Build.FoundIn field of the new work item is set to the failed build number.

Both the GetChangeSetsAndUpdateWorkItems target and the GetChangeSetsOn-
BuildBreak target execute the GenCheckinNotesUpdateWorkItems task to obtain the
list of associated changesets and optionally update the related work items. The algo-
rithm for this task is as follows:

1 Analyze the labels associated with the last successful build (of the same build
type) and the current build to determine which changesets occurred after the
previous label, up through and including the current label.

2 For each changeset, determine the related work items.

In TFS 2005, if there are no previous successful builds of the current build type, then
all outstanding changesets are associated with the current build. In TFS 2008, this
logic has been modified; if there are no previous successful builds of the current build
type, then no changesets are associated with the current build.

Due to the complex logic required to determine the associated changesets, the
GenCheckinNotesUpdateWorkItems task could potentially become expensive if a lot of
changesets are involved. You can bypass the GenCheckinNotesUpdateWorkItems task
by setting SkipPostBuild to true in the TFSBuild.proj file.

You can cut down the number of associated changesets (and related work items)
by modifying the workspace mapping information so that only the required TFVC
folders (corresponding to the solutions being built) are mapped. To do so, edit the
WorkspaceMapping.xml file in TFS 2005, or use the Workspace tab in the Build Defi-
nition dialog box in TFS 2008. Alternatively, you can customize the build script and
narrow the scope of the labels so that only the files that are needed for the build get
included in the labels.

In TFS 2008, the workspace mapping information can be edited from the user
interface, simplifying its maintenance. In TFS 2005, you need to edit it manually.
There’s no published schema for the WorkspaceMapping.xml file and its structure
can be confusing. The rules for editing the WorkspaceMapping.xml file are as follow
(reproduced from Buck Hodges’s blog with permission):

» The ServerItemshould be a valid server path.

= The server paths must all be in the same team project.

= A server path can either be mapped or cloaked.

= The local path for a mapped server item (specified via LocalItem) needs to be
a legal local path, but is otherwise completely ignored.

= Don’t specify local paths for cloaked mappings.

= All cloaked paths must be children of mapped paths. Cloaking is just a means of
avoiding getting parts of an otherwise mapped tree.
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Creating builds from labeled source files

By default, Team Build fetches the latest version of the source code files from TFVC.
But for various reasons, you may need to build sources from labeled points in the
codeline other than the tip. For example, if your codebase has an active mainline, the
developers may label the set of files that need to go into a particular build. After label-
ing, they continue to work in the same branch. Another reason to do this would be to
reproduce a previous build. In both cases, you need to build based on a label,
although the techniques may be different. In this section, we look at both scenarios.

Creating a new build from a Ilabel

Before getting into the details of the required changes, let’s review how Team Build
downloads the source code files by default. The CoreGet target defined in the Micro-
soft. TeamFoundation.Build.Targets file is responsible for fetching the source files
from TFVC. The CoreGet target executes the Get task. The Get task has an attribute
named Version; by default, the value of this attribute is T (for 77p), which causes the
Get task to download the latest source files. The Version attribute can also take a label
name, among other options. (Other choices include fetching source files based on a
changeset number, a specific date, or a workspace version.) When specifying a label
with the Version attribute, the label name needs to be prefixed with an L.

The procedure for downloading files based on a label varies depending on whether
you’re using TFS 2005 or TFS 2008. For TFS 2005, in the TFSBuild.proj file, set the Skip-
Get property to true and override the AfterGet target as shown in listing 7.10.

Listing 7.10 Downloading source code based on a label in TFS 2005

<PropertyGroup>

<BuildFromLabelNumber>
Label Ready for Release 2.0.0.0
</BuildFromLabelNumber>

<SkipGets>true</SkipGet>

</PropertyGroup>
<Target Name="AfterGet"
Condition=" '$ (IsDesktopBuild) '!="true'">
<Get
Condition=" '$ (BuildFromLabelNumber)'!="'" "

Workspace="$ (WorkspaceName) "
Recursive="$ (RecursiveGet) "
Version="LS$ (BuildFromLabelNumber) "
Force="$ (ForceGet)" />
</Target>
For TFS 2008, in the TFSBuild.proj file, simply set the GetVersion property to the label
name, as shown in listing 7.11. No need to override any targets.

<PropertyGroup>
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Listing 7.11 Downloading source code based on a label in TFS 2008

<BuildFromLabelNumbers>
Label Ready_ for Release 2.0.0.0
</BuildFromLabelNumber>

<GetVersion>L$ (BuildFromLabelNumber) </GetVersion>

</PropertyGroup>

Reproducing a previous build from a label

You may need to reproduce a previous build for a variety of reasons. For example,
maybe you received a bug report from a client concerning a previous version and you
can’t locate the binaries generated earlier. Or you might need to create a new build,
based on old files, in order to reproduce a reported bug in an old release. Alterna-
tively, you may suspect that a previous build was somehow incorrect (perhaps it used
an incorrect satellite assembly version) and need to create a new set of build binaries.

When reproducing a previous build, you may want to stamp the binaries with a
new build number or reuse an old build number. Your choice will depend on the cir-
cumstances associated with reproducing the build. For example, perhaps you lost the
previous assemblies that were shipped (maybe due to hardware failure), and now want
to send the same assemblies (bearing the same build number) to another client. In
this case, do you want to create a new build and execute the associated actions such as
creating a new label for the source files, updating the associated work items, creating
new work items in case of build failure, and so on? Or would you rather just compile
the previously labeled code, run the tests, and skip the default associated actions?

If you want to create a new build and execute the default associated actions (label-
ing the source files, associating changesets and work items with the build), follow the
process outlined in section 7.3.1. On the other hand, if you want to reproduce an old
build (based on a previous label) and skip some of the default actions, set the Skip-
Label and SkipPostBuild properties to true in the build script. Setting SkipLabel to
true prevents Team Build from labeling the source files. (The build script will crash if
you try to apply the same label name twice; remember, we’re using a previous build
number, and therefore, by default, we’ll end up with the same label name again.) Set-
ting SkipPostBuild to true prevents Team Build from associating changesets and
work items with the build.

You can also use the AssemblyInfo task to autogenerate the build number. To do
so, update a reference Asssemblylnfo.cs file with an autoincremented integer build
number and copy it to the build location. The AssemblyInfo task is covered in detail
in the next chapter.

Using the properties associated with the AssemblyInfo task, specify the version
information. The build script for reproducing a previous build is shown in listing 7.12.
In this example, the build is reproduced without labeling the source files again or
associating changesets and work items with the build again. Note that we introduced a
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custom property named ReproducePreviousBuild to indicate whether we’re repro-
ducing a previous build.

Listing 7.12 Reproducing a previous build in TFS 2008

<?xml version="1.0" encoding="utf-8"?>
<Project DefaultTargets="DesktopBuild"
xmlns="http://schemas.microsoft.com/
developer/msbuild/2003">
<!-- Do not edit this -->
<Import
Project="$ (MSBuildExtensionsPath) \Microsoft\
VisualStudio\v9.0\TeamBuild\
Microsoft.TeamFoundation.Build.targets" />
<Import
Project="$ (MSBuildExtensionsPath) \Microsoft\
AssemblyInfoTask\Microsoft.VersionNumber.targets"/>
<ProjectExtensions>

<Description>

</Descriptions>

<BuildMachine>BUILD MACHINE NAME</BuildMachinex>
</ProjectExtensions>

<PropertyGroup>
<TeamProject>TEAM PROJECT NAME</TeamProjectx
<BuildDirectoryPath>C:\Build</BuildDirectoryPath>
<DropLocation>\\BUILD MACHINE NAME\Drop</DropLocations>
<RunTest>false</RunTest>
<WorkItemFieldValues>Symptom=build break;

Steps To Reproduce=Start the build using Team Build
</WorkItemFieldValues>
<RunCodeAnalysis>Default</RunCodeAnalysis>
<UpdateAssociatedWorkItems>

true
</UpdateAssociatedWorkItems>
<!-- Title for the work item created on

build failure -->
<WorkItemTitle>Build failure in build:</WorkItemTitle>
<!-- Description for the work item created
on build failure -->
<DescriptionText>
This work item was created by Team
Build on a build failure.
</DescriptionText>
<!-- Text pointing to log file location
on build failure -->
<BuildlogText>The build log file is at:</BuildlogText>
<!-- Text pointing to error/warnings file location
on build failure -->
<ErrorWarningLogText >
The errors/warnings log file is at:
</ErrorWarningLogText>
</PropertyGroup>
<ItemGroup>
<SolutionToBuild Include="$ (SolutionRoot) \Main\
TestReproduceBuild\TestReproduceBuild.sln" />
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</ItemGroup>
<ItemGroup>
<ConfigurationToBuild Include="Debug|Any CPU">
<FlavorToBuilds>Debug</FlavorToBuild>
<PlatformToBuild>Any CPU</PlatformToBuilds>
</ConfigurationToBuild>
</ItemGroup>
<ItemGroup>
<MetaDataFile Include=" ">
<TestList> </TestList>
</MetaDataFile>
</ItemGroup>
<ItemGroup>
</ItemGroup>
<PropertyGroup>
<!-- If you want to build from a label, specify the
label name in the BuildFromLabelNumber property-->
<BuildFromLabelNumber>
BuildNumber 2.0.61.0
</BuildFromLabelNumber>
<!-- The ReproducePrevBuild property indicates whether
we want to create a new build from a label
or re-generate an old build -->
<ReproducePreviousBuild>true</ReproducePreviousBuilds>
<!-- Set the GetVersion property to the label name -->
<GetVersions>L$ (BuildFromLabelNumber) </GetVersion>
</PropertyGroup>

<!-- set SkipLabel and SkipPostBuild to true if
re-generating an old build -->
<PropertyGroup>
<SkipLabel Condition=
" '$ (ReproducePreviousBuild) '=="true'>
true
</SkipLabels>
<SkipPostBuild Condition=
" 'S (ReproducePreviousBuild) '=='true' ">
true
</SkipPostBuild>
</PropertyGroup>

<PropertyGroup>
<!-- Directory of the reference AssemblyInfo.cs file -->
<ReferenceAssemblyInfoFileDir>
C:\Build\RefAssemblyInfo
</ReferenceAssemblyInfoFileDir>

<!-- Directory where the AssemblyInfo.cs file will
reside during build.
The reference AssemblyInfo.cs file will be copied
to this directory before compilation. -->
<AssemblyInfoFileBuildDir>
$ (SolutionRoot) \Main\TestReproduceBuild\Properties
</AssemblyInfoFileBuildDir>

<!-- Build Number and Label Number will be
prefixed with the string specified here. -->
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<BuildNumberPrefix>BuildNumber </BuildNumberPrefixs>
</PropertyGroup>

<!--Include the Reference AssemblyInfo.cs file.
The AssemblyInfoFiles property is used by the
AssemblyInfo task -->
<ItemGroup>
<!--Point to the reference location if creating
a new build-->
<AssemblyInfoFiles Condition=
" '$ (ReproducePreviousBuild) '!="true' " Include=
"$ (ReferenceAssemblyInfoFileDir) \AssemblyInfo.*"/>
<!--Point to the source code directory if reproducing
a previous build-->
<AssemblyInfoFiles Condition=

" 'S (ReproducePreviousBuild) '=="true' " Include=
"$ (AssemblyInfoFileBuildDir) \AssemblyInfo.*"/>
</ItemGroup>
<!-- The IntermediateAssembly item is required for forcing
the execution of the UpdateAssemblyInfoFiles target -->
<ItemGroup>

<IntermediateAssembly Include=
"$ (SolutionRoot) \dummy.dll"/>
</ItemGroup>

<!--Properties for controlling the
Assembly Version Number -->

<PropertyGroup>
<AssemblyMajorVersion>2</AssemblyMajorVersions>
<AssemblyMinorVersion>0</AssemblyMinorVersions>
<AssemblyBuildNumber>0</AssemblyBuildNumber>
<AssemblyRevision>0</AssemblyRevision>
<AssemblyBuildNumberType>

NoIncrement

</AssemblyBuildNumberType>
<AssemblyBuildNumberFormat></AssemblyBuildNumberFormat >
<AssemblyRevisionTypes>NoIncrement</AssemblyRevisionTypes>
<AssemblyRevisionFormat></AssemblyRevisionFormat>

</PropertyGroup>

<!-- Properties for controlling the File Version Number -->

<PropertyGroup>
<AssemblyFileMajorVersion>2</AssemblyFileMajorVersion>
<AssemblyFileMinorVersion>0</AssemblyFileMinorVersion>
<AssemblyFileBuildNumber>61l</AssemblyFileBuildNumber>
<AssemblyFileRevision>0</AssemblyFileRevision>

<!-- AutoIncrement the build number if *not* reproducing
a previous build -->
<AssemblyFileBuildNumberType Condition="
'S (ReproducePreviousBuild) '!="true' " >
AutoIncrement
</AssemblyFileBuildNumberTypes>

<!-- Specify the build number in this file if reproducing
a previous build -->
<AssemblyFileBuildNumberType Condition="
'$ (ReproducePreviousBuild) '=="true' " >NoIncrement
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</AssemblyFileBuildNumberType>

<AssemblyFileBuildNumberFormat>

</AssemblyFileBuildNumberFormat >

<AssemblyFileRevisionType>

NoIncrement

</AssemblyFileRevisionType>

<AssemblyFileRevisionFormat></AssemblyFileRevisionFormat>
</PropertyGroup>

<!-- Override BuildNumberOverrideTargetDependsOn property
to execute the UpdateAssemblyInfoFiles
target which updates the reference AssemblyInfo file -->
<PropertyGroup>
<BuildNumberOverrideTargetDependsOn>
UpdateAssemblyInfoFiles
</BuildNumberOverrideTargetDependsOn>
</PropertyGroup>

<!-- Override the BuildNumberOverrideTarget target to
customize the build number, if we are
creating a new build -->

<Target Name = "BuildNumberOverrideTarget"

Condition=" '$ (IsDesktopBuild)'!="'true' and

'S (ReproducePreviousBuild) '!="'true' '

DependsOnTargets="$ (BuildNumberOverrideTargetDependsOn) ">
<!-- Create a property with the name "BuildNumber" to

customize the build number. The value for the
BuildNumber property is constructed from
BuildNumberPrefix and MaxAssemblyFileVersion
properties. The MaxAssemblyFileVersion is
output from the AssemblyInfo task (
executed in the UpdateAssemblyInfoFiles
target in Microsoft.VersionNumber.targets file) -->

<CreateProperty
Value=
"$ (BuildNumberPrefix) $ (MaxAssemblyFileVersion) ">
<Output TaskParameter="Value"
PropertyName="BuildNumber"/>

</CreateProperty>

</Target>

<!--Override the CoreCompileDependsOn property to copy
the reference AssemblyInfo file

to the build location, before compilation. -->
<PropertyGroup>
<CoreCompileDependsOn Condition="
'S (ReproducePreviousBuild) '!="'true' ">
CopyAssemblyInfoFile

</CoreCompileDependsOn>

<!-- If reproducing a previous build, remove the readonly
attribute of the downloaded AssemblyInfo file,
prior to running the AssemblyInfo task-->
<CoreCompileDependsOn Condition="
'S (ReproducePreviousBuild) '=='true' ">
RemoveReadOnlyAttribute
$ (CoreCompileDependsOn)
</CoreCompileDependsOn>
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</PropertyGroup>

<!--Copy reference AssemblyInfo.cs file to build location,
if we are creating a new build -->
<Target Name="CopyAssemblyInfoFile"
Condition=" 'S (IsDesktopBuild) '!="'true' and
'S (ReproducePreviousBuild) '!="true' " >
<Exec Command="attrib $ (AssemblyInfoFileBuildDir)\
assemblyinfo.cs -r"/>
<Copy
SourceFiles="@ (AssemblyInfoFiles)"
DestinationFolder="$ (AssemblyInfoFileBuildDir)" />
</Target>

<!--Remove the read-only attribute of the downloaded
AssemblyInfo file-->
<Target Name="RemoveReadOnlyAttribute"
Condition=" 'S (IsDesktopBuild) '!="'true' and
'$ (ReproducePreviousBuild) '=="true' " >
<Exec Command="attrib $ (AssemblyInfoFileBuildDir)\
assemblyinfo.cs -r"/>

</Target>
<!--Set standard modification times -->
<Target Name="AfterDropBuild"

Condition=" '$ (IsDesktopBuild) '!="true' " >

<CreateItem Include=
"$ (DropLocation) \$ (BuildNumber) \**\* . *" >
<Output ItemName="FilesToTouch"
TaskParameter="Include" />
</Createltems>

<Touch
Time="12:00:00"
Files="@(FilesToTouch)" >
<Output TaskParameter="TouchedFiles"
ItemName="FilesTouched"/>
</Touch>

</Target>
</Projects>
In this section, we learned how to create a new build based on a label in TFVC. Let’s
now switch gears and discuss how to extend Team Build to support ClickOnce deploy-
ment. The goal is to automatically publish an application at a designated ClickOnce
deployment location as part of the build process.

Deploying ClickOnce

ClickOnce is a new technology available in .NET Framework 2.0 that allows you to eas-
ily install Windows Presentation Foundation, Windows Forms, or console applications.
ClickOnce applications are self-contained and self-updating. For example, you can
publish your application to a web site and users can run the application simply by
clicking on a link on the site. (In addition to a web server, you can publish the applica-
tion to a file server or a CD-ROM.) Users have the option of installing the application
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on their local machines (offline mode) or running the application from a sandboxed
temporary location (online mode). Updates may be automatically downloaded from
the web site. For more information on ClickOnce deployment, visit http://msdn.
microsoft.com/en-us/library/t71a733d.aspx.

Configuring ClickOnce

Begin by configuring ClickOnce for your solution. On the Project menu, click Proper-
ties; then click the Publish tab on the properties form (see figure 7.4). Specify the

HelloWorld* | v >
‘ Application
Configuration: |:-|,-u‘\ j PlatForm: |r-.,-‘n j

Build
‘ Publish Location

Build Events : .

Publishing Location (web site, Ftp server, or file path):
pebug [http:ifiocalnost:8000/Helloworld/ I | |

Installation URL (if different than above):
| =
Install Mode and Settings

Reference Paths " The application is available oniine only ;‘U_P"_‘fﬂﬂm
Sigring (% The application is available offline as well (aunchable from Start menu) Frerequisites. .. |
Security ‘—‘lg?ms—]
Publish ” ﬂ‘i—l

Resources

Settings

i Publish Yersion
Code fnalysts Major: Minor: Build: Revision:
It o P o

V¥ putomatically increment revision with each publish

Publish Wizard. .. Publish Mow

Figure 7.4 ClickOnce options include the location of the published files as well as whether the
application is available online or offline.

publishing location, installation mode, update policy, version number, and so on.
Click the Security tab to specify the security settings (see figure 7.5) or leave the
default as a full-trust application. You can also use certificates to identify the author of
the application (click the Signing tab).

Once you’ve configured the options, click Publish Now (in the Publish tab) to pub-
lish the application to the designated location. This will add the ClickOnce-related
entries to the project file (.csproj file) as shown in listing 7.13. The published applica-
tion web page is shown in figure 7.6.

Note that the publish version number is independent of the assembly version num-
ber or the file version number specified in the AssemblyInfo.cs file. This disconnect
creates a potential traceability problem. In the next section, we demonstrate a way to
make the publish version number identical to the assembly version number.
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Figure 7.5 The ClickOnce security screen contains options to specify the security requirements of
the application.
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Figure 7.6 Published application web page

Listing 7.13 ClickOnce elements added to the .csproj file

<PropertyGroup>
<SignManifests>true</SignManifests>
<TargetZone>LocalIntranet</TargetZone>
<GenerateManifests>true</GenerateManifests>
<ManifestCertificateThumbprints>
A37F9BO55AESEFFFF8D163F9F25787B1415BAA06
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</ManifestCertificateThumbprint>
<ManifestKeyFile>
Hello World TemporaryKey.pfx
</ManifestKeyFile>
<IsWebBootstrapper>true</IsWebBootstrappers>
<PublishUrlshttp://localhost:8000/Hello World/</PublishUrls>
<Install>true</Install>
<InstallFrom>Web</InstallFrom>
<UpdateEnabled>true</UpdateEnabled>
<UpdateMode>Foreground</UpdateMode >
<UpdatelInterval>7</Updatelntervals>
<UpdateIntervalUnitss>Days</UpdatelntervalUnitss>
<UpdatePeriodically>false</UpdatePeriodically>
<UpdateRequired>false</UpdateRequireds>
<MapFileExtensions>true</MapFileExtensionss>
<ApplicationVersion>1.0.0.%2a</ApplicationVersion>
<BootstrapperEnabled>true</BootstrapperEnabled>
</PropertyGroup>
<ItemGroup>
<BootstrapperPackage Include="Microsoft.Net.Framework.3.5">
<Visible>False</Visible>
<ProductNames>.NET Framework 3.5</ProductName>
<Installstrue</Install>
</BootstrapperPackage>
</ItemGroup>

Extending Team Build to incorporate ClickOnce

The “standard” way to incorporate ClickOnce deployment in a build project file is to
include the solution name in the SolutionToPublish element (instead of including
the solution name in the usual SolutionToBuild element), as follows:

<SolutionToPublish

Include="$ (SolutionRoot) \Test\HelloWorld\HelloWorld.sln" />

Although this technique correctly generates the necessary files (including the deploy-
ment manifest and application manifest), the problem is that the publish version
number is generated independent of the assembly version number (per settings in the
Publish tab, as shown in figure 7.4).

To make the publish version number the same as the assembly version number, fol-
low these steps:

1 Revert the changes and delete the SolutionToPublish entry that was shown pre-
viously. Include the solution name in the SolutionToBuild element, as usual.

2 Use the AssemblyInfo task in the build script and override the AfterCompile
target, as shown in listing 7.14. Note that we set the ApplicationVersion prop-
erty to the MaxAssemblyVersion property. The MaxAssemblyVersion property
contains the assembly version number of the output assembly. (MaxAssembly-
Version is an output property of the AssemblyInfo task.) The AssemblyInfo
task is discussed in detail in the next chapter.

<Target Name="AfterCompile">
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Listing 7.14 ClickOnce elements added to the build script

<MSBuild
Condition=" '@(SolutionToBuild) '!="'" "
Projects="@(SolutionToBuild)"
Properties="Configuration
=% (ConfigurationToBuild.FlavorToBuild) ;
Platform=% (ConfigurationToBuild.PlatformToBuild) ;
SkipInvalidConfigurations=true;
VCBuildOverride=$ (MSBuildProjectDirectory) \
TFSBuild.vsprops; FxCopDir=$ (FxCopDir) ;
OutDir=$ (OutDir) ; PublishDir=$ (OutDir) ;
ReferencePath=$ (ReferencePath) ;
TeamBuildConstants=$ (TeamBuildConstants) ;
$ (CodeAnalysisOption) ;ApplicationVersion=
S (MaxAssemblyVersion) ; PublishUrl=
S (DeploymentServerUrl) ; InstallUrl=$ (DeploymentServerUrl) "

Targets="Publish" />

</Target>

Executing the Publish target of the MSBuild task (as shown in listing 7.14) creates the
necessary output files in the drop location. You could also use the PublishDir prop-
erty to create the files in another location. But MSBuild doesn’t create the application
launch web page, which is named publish.htm by default. Consequently, we need to
create a custom task to modify an existing publish.htm file (created by Visual Studio)

and change the version number.

Creating a custom task to configure deployment files

In this section, we create a custom task named UpdateClickOnceLaunchPage to mod-

ify the publish.htm file generated by Visual Studio (see Listing 7.15).

Listing 7.15 Modifying the ClickOnce application launch page

using System;
using System.IO;
using System.Text;

using Microsoft.Build.Utilities;
using Microsoft.Build.Framework;

namespace TeamBuild.TeamBuildTasks

{

public class UpdateClickOnceLaunchPage : Task

{

private ITaskItem publishTemplateFile;

[Required]
public ITaskItem PublishTemplateFile

{
}

private string stringToReplace;

set { publishTemplateFile = value; }
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[Required]
public string StringToReplace

{
}

private string assemblyVersion;

set { _stringToReplace = value; }

[Required]
public string AssemblyVersion

{
}

private string outputFileCreationDirectory;

set { assemblyVersion = value; }

[Required]
public string OutputFileCreationDirectory

{
}

set { outputFileCreationDirectory = value; }

/// Overridden method. This method is executed

/// when the task is called by MSBuild.
public override bool Execute ()

{

try

{

base.Log.LogMessage ("Template file: " +

_publishTemplateFile.ItemSpec) ;
string content = string.Empty;

using (StreamReader reader = new

{

StreamReader (_publishTemplateFile.ItemSpec))

content = reader.ReadToEnd() ;
reader.Close() ;

}

string outputPublishFile =

_outputFileCreationDirectory + "\\Publish.htm";

using (StreamWriter writer = new
StreamWriter (outputPublishFile))

content = content.Replace(_stringToReplace,

_assemblyVersion) ;

writer.Write (content) ;

base.Log.LogMessage ("Publish file created:

" + outputPublishFile, null) ;
writer.Close() ;

}

return true;

}

catch (Exception ex)

{

base.Log.LogError (ex.Message, null) ;
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return false;

}

We now override the AfterDropBuild target and execute the UpdateClickOnce-
LaunchPage task to generate the correct publish.htm file in the drop location. After
the file is created, copy all the files from the drop location to the publish location.
Listing 7.16 shows the overridden AfterDropBuild target in the build project file.

Listing 7.16 Overriding AfterDropBuild to execute the custom task

<Target Name="AfterDropBuild"
Condition=" '$ (IsDesktopBuild) '!="true' " >
<!-- Create ClickOnce publish html file -->
<UpdateClickOnceLaunchPage
PublishTemplateFile="@ (TemplateFile)"
StringToReplace ="{AssemblyVersion}"
AssemblyVersion="$ (MaxAssemblyVersion)"
OutputFileCreationDirectory=
"$ (DropLocation) \$ (BuildNumber) \
% (ConfigurationToBuild.FlavorToBuild)" />
<Createltem Include="$ (DropLocation) \$ (BuildNumber) \**\* *" >
<Output ItemName="FilesToTouch" TaskParameter="Include" />

</Createltem>
<!-- Set standard modification time -->
<Touch

Time="12:00:00"
Files="@(FilesToTouch)" >
<Output TaskParameter="TouchedFiles"
ItemName="FilesTouched"/>

</Touch>

<!-- Create ClickOnce files Item -->
<CreatelItem Include="$ (DropLocation) \$ (BuildNumber) \
% (ConfigurationToBuild.FlavorToBuild) \**\x. *" >
<Output ItemName="ClickOnceFiles"
TaskParameter="Include" />
</Createltem>

<!-- Copy ClickOnce related files to the publish directory -->

<Copy
SourceFiles="@(ClickOnceFiles)"
DestinationFiles="@(ClickOnceFiles ->'
$ (PublishDir) \% (RecursiveDir) % (Filename) % (Extension) ') "
ContinueOnError="true" />

</Target>

7.4.4 Configuring ClickOnce using Team Build tasks

For the sake of completeness, it’s worth knowing that you can set up a ClickOnce
deployment using Team Build tasks only. Although it’s simpler to follow the technique
outlined in this section—using Visual Studio to initially configure the ClickOnce
options and then executing the Publish target using MSBuild—you could do all of
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this using pure code. MSBuild offers the GenerateBootStrapper, GenerateApplica-
tionManifest, and GenerateDeploymentManifest tasks (for more information, visit
http://msdn.microsoft.com/en-us/library/7z253716.aspx) to create a bootstrapper
setup.exe program, generate the application manifest, and create the deployment

manifest, respectively.

A source code submission service

In this section, we create a simple process for evaluating check-ins and making sure that
they pass the necessary quality criteria before committing the code to a codeline in
TFVC. You can customize this system to meet your requirements. The simple process
described here serves as a proof of concept (see figure 7.7). The next version of TFS is
expected to have a feature called Gated Check-in that will offer similar functionality.

Source Code Team Foundation
Submission Service Version Control

Shared Repository

Build Machine for
Test Builds

Figure 7.7 A simple source code check-In service

The overall strategy is as follows:

1 A developer creates a shelveset containing the modified code files and work
item associations.

2 The developer logs in to the source code submission web site and enters the
name of the shelveset, the name of the team project, the name of the target
branch, and other information regarding the intended check-in.

3 The submission service verifies conformance with check-in policies, creates a
test build, and runs appropriate build verification tests. If the tests pass, the
code is checked into the target branch in TFVC. If an error occurs at any stage,
the service rejects the submitted code and notifies the developer.

The details of the steps are described in the following sections.

Step 1—Create a shelveset for code submission

When a developer is ready to commit his changes, he uploads the modified files to TFVC
in a shelveset. When creating the shelveset, the developer makes sure that the Evaluate
Policies and Check-in Notes Before Shelving check box (in the Shelve-Source Files dia-
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log box) is selected; see figure 7.8. This option causes the check-in policies and notes
to be evaluated during the shelveset creation process. The policy evaluation step helps
ensure software quality and consistency with your corporate standards.

In TFVC, there’s no way to require a developer to select this option when creating a
shelveset. Additionally, there’s no way to ensure that the custom policies that you’ve
created are actually installed on a developer’s machine. Consequently, your only
recourse is to provide adequate training to your developers so that they follow this
process whenever a shelveset is created for code submission. Additionally, you should
try to run as many checks as possible on the server side.

Step 2—Submit change information via submission web site

Once ashelveset is created, the developer logs in to the source code submission web site
and provides information regarding the code changes. This information includes the
name of the shelveset, the name of the team _ - =
project, the name of the solution, and so on JLeaen Projees e
(see figure 7.9).

In our simple example, the requests sub-

Shelve Set Name:  |”
Shelve Set Owner: |”
mitted via the web site are processed imme-  FDeveloper Email. "

diately. This means that other requests are (L_Submit Shetve Set |

blocked while a build is executed. In real Figure 7.9 Provideshelvesetandotherrelevant

life, you’d want to enhance the follow- information viathe code submission web site to
ing factors: kick off the source code submission service.
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= Implement a durable queuing mechanism using Microsoft Message Queue
(MSMQ) so that the incoming requests are persisted and processed in sequence.
This feature will also help survive a web site crash or restart.

= Assign a priority to incoming requests so that certain code changes can be pro-
cessed preferentially.

= Use a bank of build machines to speed up the build process.

= Provide status information regarding the current state of a particular request
and its position in the processing pipeline.

7.5.3 Step 3—Process requests using the submission service

The submitted requests are processed by the source code submission service. The
steps involved are shown in figure 7.10. As mentioned previously, in real life, you
should consider setting up a build farm and process multiple requests in parallel. In a
large project, the time required to create a build and to run the build verification tests
is much longer than the time required to check in a set of code files. Using multiple
build machines significantly speeds up the code submission process.

In the parallel build scenario, if there are incompatible changes in the shelvesets
that are built in parallel, those conflicting changes could be checked in to the shared
repository undetected. For example, suppose there are two submitted shelves-
ets—shelveset 1 and shelveset 2. Assume shelveset 2 conflicts with shelveset 1.

Download Submitted
Shelveset

|

Run Prebuild
Tests

|

Create Provisional Build

|

Run Build
Verification Tests

$ Passed Failed }

Commit Changes to Reiect Ch Figure 7.10
Central Repository S1ec anges Source code submission
request-handling process
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If building in sequence (on a single build machine), the conflict between shelveset 1
and shelveset 2 will be detected when creating a test build for shelveset 2. Conse-
quently, shelveset 2 won’t be checked in.

But if building in parallel (on multiple build machines), assume machine 1 builds
shelveset 1, and in parallel, machine 2 builds shelveset 2. Since machine 2 doesn’t know
anything about shelveset 1, it'll commit shelveset 2 to TFVC (assuming the test build suc-
ceeds). Machine 1 will also commit shelveset 1 to TFVC (assuming the test build suc-
ceeds) since it doesn’t know anything about shelveset 2. But since shelveset 2 conflicts
with shelveset 1, this process will result in a codeline in TFVC that can’t be built any-
more. The conflict will probably be detected when you try to build the next shelveset.

Moreover, even if there are no conflicts between shelveset 1 and shelveset 2, there
could be incompatibilities between them that might require a manual merge. In the
parallel build scenario, assuming machine 1 has already committed shelveset 1, when
machine 2 attempts to commit shelveset 2, it might encounter a merge conflict that
can’t be resolved automatically.

You need to devise custom solutions to resolve these problems. For example, in
case of a build failure in TFVC, you could undo each check-in until a stable point is
reached where the codeline can be built again, and reject the subsequent check-ins.
In case of a merge conflict that can’t be resolved automatically, you could simply reject
the corresponding shelveset, asking the developer to reconcile with the latest code-
base and resubmit her changes.

You could also take various steps to mitigate the possibility of issues arising due to
concurrent test builds. For example, by setting up an appropriate branching struc-
ture, you could minimize the number of people who need to check in code to a partic-
ular branch. Furthermore, as the project approaches completion, you could switch
from parallel processing to serial processing of code submissions, thereby increasing
the stability of the codebase. The tradeoff is efficiency versus accuracy.

Technical review: creating the source
code submission service

In this section, we look at some the technical aspects of creating the source code sub-
mission service. Recall from our previous discussion that this service will review the
code submitted by developers (by creating ad hoc builds and running appropriate
BVTs) before committing the code to a public branch in TFVC.

The full source code of the submission web site and the submission service is available
for download from http://www.manning.com/TeamFoundationServer2008inAction.

Creating a Team Build project and downloading baseline source files

Create a Team Build project file to download the source code associated with the solu-
tion. The build type should include executing the appropriate BVTs.

Create an initial baseline build manually by executing the build project file. This
important step populates the build directory with a baseline set of source files and cre-
ates the necessary folders. By initially downloading the latest source files from TFVC to
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the build directory, you synchronize the files in TFVC and in the build directory.
Assuming you’re using a single build machine (as in our example), you don’t need to
download the full set of source files prior to generating every build. After the initial
download, the submission service keeps the files in sync. In large projects, download-
ing thousands of files from TFVC could become expensive. Of course, if you use multi-
ple build machines, you need to synchronize each machine with the latest code in
TFVC prior to processing each submission.
Modify the build project file as shown in listing 7.17. The changes are as follow:

= Skip downloading the source code. By default, the build project file deletes the
existing source files from the build directory and downloads the full set of files
from TFVC prior to creating a build. But this step can have significant perfor-
mance overhead in large projects. Since the source code submission service
manages what gets uploaded to TFVC, the service can keep the build directory
in sync with TFVC, avoiding the need to download the source files repeatedly.
But if you’re using multiple build machines, you can’t skip this step. You need
to either download the latest files from TFVC or come up with another mecha-
nism to incrementally update the build machines so that all machines contain
the latest file prior to creating test builds.

= Skip labeling the source files. Since we’re creating throwaway test builds with
code that hasn’t yet been checked in, the labels are unnecessary (and in fact,
erroneous).

= Skip the post-build tasks such as updating work items. These steps are also
unnecessary for test builds.

Listing 7.17 Changes in the build script for creating test builds

<PropertyGroup>
<SkipGet>true</SkipGet>
<SkipClean>true</SkipClean>
<SkipLabels>true</SkipLabels>
<SkipPostBuild>true</SkipPostBuild>
<SkipInitializeWorkspaces>true</SkipInitializeWorkspaces>
</PropertyGroup>

Downloading the shelveset

The source code submission service downloads the shelveset that was submitted by the
developer. Download the shelveset directly into the build directory (see listing 7.18). If
the build directory is located on a separate machine (where Team Build is running),
use a UNC path and ensure that the account the submission service is running under
can write to the destination folder. We can always undo the changes if the code doesn’t
compile or if the BVTs fail, restoring the build directory to its original condition.

Another point to note is that when you executed the build project file in the previ-
ous step, a workspace was automatically created in the build location. The name of the
TFS-generated workspace follows this pattern:

<Build Machine Name>_ <Team Project Name>_ <Build Type Name>
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TIP  To view a list of all workspaces along with their local working folders, type
the following at the command prompt:

tf workspaces /owner:* /format:detailed / server:<tfs server names>

Replace <tfs_server_name> with the name of your Team Foundation Server. For more
information, visit http://msdn2.microsoft.com/en-us/library/54dkh0y3.aspx.

Listing 7.18 Downloading the submitted shelveset to the build directory

///The following method fetches the workspace
///associated with the build directory. If a workspace
///does not exist, a new one is created

private Workspace pCreateWorkspace (string teamProject)

string buildDirSolutionRoot =
Configurations.BuildDirUncPath +
Path.DirectorySeparatorChar Create path
+ teamProject + Path.DirectorySeparatorChar to directory
+ Configurations.GetBuildTypeForTeamProject (
teamProject) + Path.DirectorySeparatorChar
+ "Sources";
Workspace ws; Get
try workspace
{ mapped to
ws = _vcServer.GetWorkspace (buildDirSolutionRoot) ; build dir
catch (Exception e)
// If no workspace is mapped then create a
// workspace and map on that path.
string workspaceName = Environment.MachineName + " _"
+ teamProject + " " + Construct
Configurations.GetBuildTypeForTeamProject ( workspace
teamProject) name
+ "_" + "Shelveset";
ws = _vcServer.CreateWorkspace (workspaceName, Create
Configurations.TfsUserName) ; workspace
ws.Map ("$/" + teamProject, buildDirSolutionRoot) ; Map
} workspace
return ws;

///the following method downloads the shelveset to the build
///location. The workspace contains the necessary mappings.
private Shelveset pDownloadShelveset (Workspace workspace,

out PendingChange[] shelvesetChanges, ShelvesetInfo shelveset)

{

Shelveset submittedShelveset = null;
shelvesetChanges = null;

//assuming that each file in the shelveset is mapped
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//in the local workspace
submittedShelveset =
workspace.Unshelve (shelveset.ShelvesetName,
shelveset.ShelvesetOwner, null, out
shelvesetChanges) ;

return submittedShelveset;

}

Running prebuild checks

Once the code is downloaded from the shelveset, before launching the build process,
run appropriate checks to make sure that the code changes meet the quality criteria.
These prebuild checks help ensure that code submission policies are being followed.
But to a large extent, you're dependent on the cooperation of the developer—you
can’t be certain that the code check-in policies were actually executed on the devel-
oper’s machine prior to uploading the files to the shelveset (see section 7.5.1). In
TFVC, the code check-in policies can’t be executed outside of Visual Studio. Since it’s
not realistic to expect the Visual Studio development environment to be installed on
the build machine, you can’t be certain that the check-in policies were actually exe-
cuted prior to creating the shelveset. But you can still conduct a number of verifica-
tions such as the following (the implementation is left to the reader):

= Check whether any policy was violated. Check the PolicyOverrideComment
property of the Shelveset class to determine whether any policy was overrid-
den. If a policy violation is detected during creation of a shelveset, VSTS displays
a warning window (see figure 7.11). The developer can only check in the code
by providing a reason in the dialog box. The reason is captured in the Policy-
OverrideComment property of the Shelveset class.

Shelve - Policy Warnings llﬁl
Shelveset name:
[pa_shelveset_z0060707
]
A\ TF10139: The Following check-in policies have not been satisfied
Source Files || Description
o siled, There are errors in proje wsApp or the build is not ...
g You must associate this check-in with one or more work items,
‘Work Items
: 21X
Check-n ', Checkin cannot proceed because the policy requirements
" have not been satisfied,
Motes
I™ {Gyerride policy Failore and cortinue checkin
: Reason:
Paolicy
Warnings .;I
=l
_ o
Figure 7.11 VSTS
I™ Preserve pending changes locally displays a warning
W Evaluate policies and check-in nates before shelving Ltdl dialog box if a policy
#|  violationis detected.
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»  Check whether the check-in notes contain appropriate values. By default, the

check-in notes contain the names of the code reviewer, security reviewer, and
performance reviewer (see figure 7.12). You can define additional check-in
notes for the team project using the Source Control Settings dialog box.
Instead of simply checking for nonblank values in the check-in note fields (as
we do in the sample code), you can check whether the code was reviewed by
people assigned to various roles—perhaps by members of the tech lead group,
or people from specific feature or domain teams. (For example, security review
may need to be performed by people who have particular skills in the security
domain.) You can also customize the check-in notes and ask specific questions,
such as whether unit testing was conducted, what code coverage percentage was
achieved with unit testing, and so forth. You can then take appropriate action
based on the answers provided.

21|
Check-out Settings | Checkin Policy  Checkin Notes |
Title Required Add..,
Remove
Security Reviewer r
Performance Reviewer r
2
« | *l
OK I Cancel I
v

Figure 7.12 The default check-in notes help ensure that the submitted code
was peer reviewed; you can also add custom check-in notes.

Launching the build process

Execute the build project file to generate a test build (see listing 7.19). As discussed
earlier, modify the default build project file so that the source code isn’t fetched again
from TFVC (refer back to listing 7.18). Use the well-defined Team Foundation Server
object model to invoke the build controller in the application tier machine (as
opposed to accessing the web service in the application tier machine or calling the
build service in the build machine). Execute an extensive set of BVTs to ensure the sta-

bility and integrity of the code base.
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Listing 7.19 Code for launching Team Build to generate a test build

/// the build project file (TFSBuild.proj) should have
/// the following attributes set
/// <SkipGets>true</SkipGets>
/// <SkipCleans>true</SkipClean>
/// <SkipLabels>true</SkipLabels>
/// <SkipPostBuild>true</SkipPostBuild>
/// <SkipInitializeWorkspaces>true</SkipInitializeWorkspace>///
//Create the controller object
Proxy.BuildController controller =
(Proxy.BuildController) tfsServer.GetService(
typeof (Proxy.BuildController)) ;
Proxy.BuildStore store =
(Proxy.BuildStore) tfsServer.GetService (
typeof (Proxy.BuildStore)) ;
Proxy.BuildParameters buildParams =
new Proxy.BuildParameters () ;

buildParams.TeamFoundationServer = buildparam TfsServer;
buildParams.TeamProject = buildparam TeamProject;
buildParams.BuildType = buildparam BuildType;
buildParams.BuildDirectory = buildparam BuildDir;
buildParams.BuildMachine = buildparam BuildMachine;

//now start the build
string buildUri = controller.StartBuild (buildParams) ;
bool buildComplete = false;

Proxy.BuildData bd;
BuildConstants.BuildStatusIconID status;
//wait till the build completes
do
{

//sleep for a sec and poll.

try

{
}

catch (Exception) {
//deal with exceptions as appropriate

}

//fetch build results
bd = store.GetBuildDetails (buildUri) ;
status = (BuildConstants.BuildStatusIconID)bd.BuildStatusId;

System.Threading.Thread.Sleep(1000) ;

buildComplete = (status ==
BuildConstants.BuildStatusIconID.BuildSucceeded |

status == BuildConstants.BuildStatusIconID.BuildFailed |
status == BuildConstants.BuildStatusIconID.BuildStopped) &&

} while (!buildComplete) ;
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Evaluating build results

After the test build is completed, inspect the status of the build. If the build is success-
ful, commit the submitted source files to the TFVC repository. When uploading the
files, also update the work item associations so that TFVC knows which work items are
affected by the committed changeset. The CheckIn method of the Workspace class has
an overloaded version that allows you to specify the name of the author, check-in
notes, work item associations, and so on (see listing 7.20). If the test build has failed,
undo the changes from the temporary workspace and revert the files in the build
directory to their previous states. A build will be unsuccessful if there’s a compilation
error or if any of the BVTs fail.

Listing 7.20 Evaluating the build result and checking code in to TFVC

/// <summary>

/// Performs the post build tasks.

/// </summary>

private string pPerformPostBuildTasks (Workspace workspace,
PendingChange [] shelvesetChanges,
Shelveset submittedShelveset,
BuildConstants.BuildStatusIconID status,
string developerMailAddress)

{
//step 4: check build status.
//
// 1f build failed:
// i. undo changes from local workspace
// ii. put a clean set of files in build directory,
// if build failed
// iii. send notification email to developer
//
// If build succeeded:
// i. check in the changes to TFVC
// ii. delete shelveset

if (status ==
BuildConstants.BuildStatusIconID.BuildSucceeded)

// build succeeded

// check in changes to TFVC;

workspace.CheckIn (shelvesetChanges,
submittedShelveset .OwnerName,
"Checked-in by Code Submission Service",
submittedShelveset.CheckinNote,
submittedShelveset .WorkItemInfo, null);

// Delete shelveset

_vcServer.DeleteShelveset (submittedShelveset .Name,
submittedShelveset.OwnerName) ;

// create a success email if needed

// return success message

return Configurations.SuccessMessage;

}

else

{

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



7.7

Desktop builds 199

// build failed

// undo changes from local workspace

workspace.Undo (shelvesetChanges) ;

//generate notification email

this.pGenerateEmail (Configurations.FailureMessage,
developerMailAddress) ;

// return failure message

return Configurations.FailureMessage;

}
Desktop builds

One of the best practices associated with build management is for all develop-
ers—local as well as remote—to use the same build script to the maximum extent pos-
sible. While everybody won’t have the right to modify the master build scripts—the
central build team is usually responsible for maintaining them—developers should try
to use the same scripts for generating builds. Minor customizations may be necessary
to run them in local environments. Additionally, there are times—such as when the
central team wants to build all components and feature teams are only interested in a
single component for the sake of efficiency—when various parties need to tweak the
build script. But these changes are usually peripheral in nature and the core logic is
left unchanged. That’s why the build script should be treated just like any other piece
of shared source code. When you create a new build type, VSTS automatically checks
in the build script to TFVC for shared access and maintenance.

If a developer needs to create a local build, she may use the shared build script and
create a desktop build. A desktop build doesn’t fetch the source code from TFVC or
label the set of source files. But a desktop build creates the build binaries using the
same MSBuild project file that Team Build uses. You may need to download the latest
related source code manually from one or more TFS machines prior to creating a
desktop build, unless you’re building local work-in-progress code only.

To create a desktop build, execute the build project file using MSBuild. Download
the build script from TFVC, open a Visual Studio Command Prompt window, and type
the following:

MSBuild TFSBuild.proj

A desktop build is created when using this syntax because in the TFSBuild.proj file,
the DefaultTargets attribute of the Project element is specified to be the Desktop-
Build target, as follows:

<Project DefaultTargets="DesktopBuild"

xmlns="http://schemas.microsoft.com/developer/msbuild/2003">
When running the MSBuild command-line program, you can specify additional
optional parameters to run BVTs, perform code analysis, and so on. For example, to
skip the BVITs—which a developer might do if his local machine isn’t configured for
testing—type the following:

MSBuild TFSBuild.proj /property:RunTest=false
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For a complete list of available MSBuild command line options, visit the Microsoft web
site at http://msdn2.microsoft.com/en-us/library/ms164311.aspx.

Keep in mind the difference between creating a desktop build and a local build
from the Visual Studio IDE. Desktop builds are much more powerful. In a desktop
build, you run the same build script that Team Build uses to create production builds.
You can run BVTS, gather code coverage information, perform static code analysis,
execute custom tasks, and customize the build process per your requirements. Also,
using desktop builds, you can build multiple solutions; this isn’t possible using the
build feature of Visual Studio.

The difference between a desktop build and a build created using Team Build is
that a desktop build minimizes interaction with TFS. As discussed, a desktop build
doesn’t retrieve source code from TFVC, doesn’t update existing work items or create
new work items (in case of build failure), doesn’t label the source files, and doesn’t
log events in TFS databases. Using this strategy, the TFS server is updated only when
the central build team creates “official” builds using Team Build.

In the next section, we look at the scenario where source files are located in multi-
ple TFS servers and the central build team needs to create a public build. Given the
prevalence of globally distributed development teams, it’s worthwhile to discuss the
various strategies for integrating code changes from distributed locations. We begin
with a review of the major components of the build sub-system and their interactions.

TFS and distributed builds

In this section, we discuss how to create a build from multiple TFS servers. As dis-
cussed, TFS is based on a distributed architecture. The major pieces are shown in fig-
ure 7.13. From a networking point of view, in order to support a remote build
machine, the following ports need to be open (refer to http://msdn.microsoft.com/

en-us/library/ms252473.aspx for more information regarding the ports used by TFS):

= Port 8080 on the application tier machine needs to be accessible from the build
machine. This port is used to fetch source code from TFS, associate work items
and changesets with the build, log build events, and so on.

= Port 9191 on the build machine should be available to receive .NET remoting
calls (for TFS 2005) or WCF calls (for TFS 2008) from the TFS application-tier
machine. This port is used by the build controller on the application-tier
machine to communicate with the build service (a Windows service) running
on the build machine. The communications include starting and stopping a
build, checking whether a build is completed, and so forth.

Depending on the number of source code files that need to be transferred between
the TFS application-tier machine and the build machine, as well as the speed of the
connection between them, consider installing a proxy server in the remote build loca-
tion. The proxy server caches the source files locally instead of downloading them
from TFVC every time a get request is made. The proxy server should be connected to
the build machine via a high-speed LAN connection, since both machines are in the
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remote build location. The proxy server requires a trusted connection to the TFS
application-tier machine. In TFS 2005, this is possible only by establishing a VPN link
between the proxy server and the TFS application-tier machine. Once you set up the
proxy server and start satisfying the get requests from the local cache, you’ll be able to
significantly decrease the volume of traffic between the TFS application-tier machine
and the remote build machine. The traffic associated with other build-related interac-
tions is usually not of much concern.

You need to carefully think about your team structure, system configuration, and
project requirements when setting up a build lab in a distributed TFS scenario. You
need to come up with an optimum strategy based upon your organizational structure,
project requirements, and TFS configuration. Let’s look at a few scenarios.

Scenario: central build machine

In this configuration, the build machine is located on the main site and the TFS
machines are located in distributed locations (see figure 7.14). The central build team
is responsible for collecting source code from distributed locations and creating the
build binaries. Teams in the distributed locations don’t create official builds.

To implement this strategy, you need to be able to fetch source code from multiple
TFS machines prior to compilation. A proxy server should be installed to speed up the
download process. But downloading source code from multiple TFS machines isn’t
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supported out-of-the-box in Team Build. By default, a Team Build project can down-
load source code only from a single TFS application-tier machine. Consequently, you
need to do one of the following:

= Download source code from multiple TFS machines manually or using an auto-
mated process.

= Modify the default build project file to download source code from multiple
TFS machines.

MODIFYING THE TEAM BUILD PROJECT FILE

To download source files that are located in multiple TFS machines, you need to over-
ride the BeforeGet target and execute the DeleteWorkspaceTask and CreateWork-
spaceTask tasks. Specify the URL of the TFS server(s) in the TeamFoundationServerUrl
attribute. Both DeleteWorkspaceTask and CreateWorkspaceTask take the Team-
FoundationServerUrl attribute to point to the machine containing the source code.
Use the Get task (in the BeforeGet target) to download the source code from multiple
TFS machines into the workspaces (created by the CreateWorkspaceTask task). You also
need to override the BeforeCompile and AfterCompile targets as appropriate (based
on the dependencies) and invoke the MSBuild task to actually compile the code.

Scenario: distributed build machines

In this configuration, each distributed TFS location has its own build team responsible
for creating binaries for their respective subsystems (see figure 7.15). Upon creation,
the latest build binaries are placed in a shared location or uploaded to TFVC on the
main site. The central build team downloads the necessary code from the main TFS
machine, grabs the assemblies generated from distributed locations, and creates a
final production build.

The build scripts running in the distributed locations can be customized to auto-
matically transmit the generated assemblies when distributed builds are created. For
example, you can override the AfterDropBuild target in the build project file to auto-
matically copy the binaries to a remote network share, upload via FTP, or check the
output assemblies in the main TFS machine.
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This configuration makes sense in the following cases:
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= When a proxy server hasn’t been set up and bandwidth is a problem relative to
the volume of source files that need to be downloaded to a central build

machine from distributed locations.

= When the central build team doesn’t have permission to download source code
from distributed TFS machines given the trust requirement between domains or

organizational constraints.

= When there’s something unique about the build environment or skills required
(for example, building BizTalk applications) that the remote build team is

uniquely equipped to handle.

7.9 Summary

In this chapter, we looked at some common business needs, and we extended Team
Build to meet those objectives. We saw that since Team Build creates and executes
MSBuild project files, we have a lot of flexibility in customizing the build process. Busi-
nesses face a new set of realities today—globally distributed teams, dependence on
interoperable third-party solutions, and regulatory requirements. Development orga-
nizations are asked to ensure auditability, consistency, dependability, and transparency
of the software development processes. Since the build process generates the executa-
bles that get shipped to the customers or deployed in production environments, the

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



204

7.10

CHAPTER 7 Understanding Team Build

integrity of the build process is of utmost concern. You need to design a dependable
process with real-life issues in mind and execute the process with the highest fidelity
every time.

We created an end-to-end custom process for submitting source files via a shelve-
set, creating a test build, validating the test build, and finally checking in the files to
the main codeline. Such a process improves code quality, ensures integrity of the pro-
duction codebase, and guards against accidental build breaks. Variations of this sys-
tem exist in large organizations, and they’re of proven value when you have a large
number of contributors and there’s a lot of code churn.

In the next chapter, we use Team Build to solve a real-life problem—how to auto-
matically generate meaningful and unique build numbers and associate them with the
output binaries. Although on the surface, this might seem like a trivial problem, you’ll
discover that there’s more to consider than what appears at first glance.
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One basic thing you can do to streamline your build process is identify each build
with a unique and meaningful number that’s stamped on generated assemblies. In
a streamlined build process, generating this unique identifying number needs to
be centrally coordinated. Otherwise, if you use an ad hoc approach, you’ll run into
operational difficulties trying to apply a consistent numbering scheme across multi-
ple projects and solutions. For effective troubleshooting and traceability, it’s imper-
ative that the generated assemblies are stamped with a unique identifier that can be
easily traced back to a system build number.

By default, the build number generated by Team Build is different from the ver-
sion number stamped on the output assemblies. The build number generated by
Team Build is based on the current date and time. The version number stamped
on the generated assemblies is based on the contents of the Assemblylnfo.cs (or
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Assemblylnfo.vb) file. If these two numbers aren’t synchronized, you’ll have a hard time
tracing problems in deployment environments back to the corresponding source files.

In this chapter, you’ll learn about the following:

Versioning Windows applications—When building Windows applications, learn

how to increment the build number field in the assembly version or the file ver-
sion. Our goal is to synchronize the build number created by Team Build with
the file version number stamped in the assemblies.

Versioning web applications—Versioning web applications in TFS isn’t as straight-

forward as you might expect. Learn the steps necessary to stamp web applica-

tions with unique version numbers.

Assembly versioning background

Assemblies in .NET contain two numbers for versioning purposes (see figure 8.1):

Assembly version number—Used to
bind to assemblies with “strong”
names. A strong name consists of an
assembly’s name, version number,
culture, and public key. Private
assemblies (usually installed in
application directories), which
aren’tstrongly named, aren’t refer-
enced by assembly version num-
bers. Asageneralrule, the assembly
version number shouldn’t be
altered during the build process
unless you’re introducing major
changes. Changing the assembly
version number will cause other
programs that reference your
strong-named assemblies to stop
working. Strong-named assemblies
that have the same file name but
different assembly version num-
bers are considered to be totally dif-
ferent by the .NET runtime.

File version number—Used to track

Platform.dll Properties 2|

General Version |Secmly| Summary!
File version:  1.0.2236.1254
Description:

Copyright:

~ Other version information
|tem name: Value:

1.0.2236.1254 =]

File Version
Intemal Name
Language
Qrigingl File name
Product Version

| oK I Cancel Spply

*

Figure 8.1 Assemblies contain assembly and file
version numbers.

different versions of a file. File version numbers aren’t used by external pro-

grams for binding purposes. If you’re making simple nonbreaking changes,

increment the file version every time you create a new build.

format:

Both the assembly version number and the file version number have the following

<major_versions>.<minor versions>.<build numbers>.<revisions>
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The description of each element is as follows:

= Major_version—Indicates major releases in a product’s lifecycle. An assembly
with a different major version number isn’t expected to maintain backward
compatibility.

= Minor_version—Indicates incremental feature improvements. An assembly with
a different minor version number is generally expected to preserve backward
compatibility.

»  Buwild_number—Incremented every time a new build is made.

»  Revision—Used for a variety of purposes—to indicate a service pack number, a
bug number (in case of a hotfix that fixes a particular bug), or any other refer-
ence number deemed appropriate by the release team. In some companies,
once a release candidate is decided, the build number is frozen; the revision
field represents an incrementing rebuild number, for each build up to the
release as well as for post-release servicing.

In C# applications, assembly and file versions are specified in a file named Assembly-
Info.cs. Listing 8.1 shows an example.

Listing 8.1 Assembly and file versions are specified in Assemblylnfo.cs

[assembly: AssemblyVersion("3.0.0.0")]

[assembly: AssemblyFileVersion("3.0.20.0")]

As another example, the assembly version number for TFS 2005 assemblies was 8.0.0.0.
This number remained unchanged in TFS 2005 SP1, preserving backward compatibil-
ity. The assembly version number for TFS 2008 assemblies was incremented to 9.0.0.0.

Some organizations use the yyMMdd format in the build number field and incre-
ment the revision field for each build (think about continuous integration). But start-
ing January 1, 2007, it hasn’t been possible to use the yyMMdd format in the build
number field of the assembly version number. The maximum value that can exist in the
build number field in the assembly version number is 65,535. (The yyMMdd value
became 70,101 on January 1, 2007). This issue is discussed in more detail later.

We suggest using an automatically increasing integer in the file version number’s
build number field to uniquely identify each routine build. The assembly version
number should only be changed for release builds after careful consideration of how
the change will impact end users.

The reasons for using an integer as the build number are as follow:

= In this day of globally distributed teams, using a date to indicate the build num-
ber creates confusion due to differences in time zones. The date can differ
based on geographical locations.

= If you use up both the build number and revision fields to represent a build, you
won’t have any other field left to add other reference information, such as a ser-
vice pack or a hotfix number. When releasing maintenance patches, you might
want to keep the build number unchanged and increment the revision number.
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Versioning Windows applications

When you build a Windows application using Team Build, the assembly version number
and the file version number of the generated assemblies are set based on the contents
of the project’s AssemblyInfo.cs file. This default approach, which involves using the
same AssemblyInfo.cs file for local as well as release builds, has the following problems:

= The version numbers are hard-coded in the Assemblylnfo.cs file. In order to
assign a new version number to a generated assembly, you need to check out
the AssemblyInfo.cs file from TFVC, make appropriate modifications, and check
the file back in again prior to kicking off a build. If a solution consists of multi-
ple projects, you’ll have to perform this operation for every Assemblylnfo.cs file
in each project. In continuous integration or automated nightly build scenar-
ios, this becomes cumbersome.

= The person or team responsible for creating the build may not have permis-
sions to modify the source code each time a build needs to be created. The
branch hosting the production code may have a strict change management pol-
icy, making ad-hoc changes by the build team difficult or impossible. Conse-
quently, if the build team modifies a project’s AssemblyInfo.cs file to streamline
the version information, they may not be able to upload the modified file in
TFVC in the same location.

= The version number used by the developers internally could be differentfrom the
version number published to external parties. If the build team changes the
AssemblyInfo.cs file in TFVC, it might confuse the developers who are using their
own version numbers for identification and referencing purposes. When devel-
opers create local builds (via Visual Studio IDE or desktop builds via MSBuild), the
version numbers specified in their local AssemblylInfo.cs files are stamped on the
binary output files. As discussed, if the build team wishes to generate a different
set of version numbers, they’ll need to create a different AssemblyInfo.cs file.

= If your organization takes a “delay signing” approach to stamping the build
binaries, only a few people probably have access to the organization’s private
keys. An organization’s private keys are a closely guarded secret. The develop-
ment team members probably don’t know the private keys for creating strong-
named assemblies; they know the public keys only. The developers create inter-
nal builds using the public keys. The full key information is known only to a few
people in the central release team. In a typical scenario, when creating local
builds, the development team members add the public key information to the
AssemblyInfo.cs file. When creating official release builds, the central release
team adds the public and private key information to the Assemblylnfo.cs file.
(Alternatively, the central release team could wuse the strong name
tool—sn.exe—to add private key information to the generated assemblies.)
Consequently, the two versions of the Assemblylnfo.cs file may be different,
since the development version may contain the name of the public key file and
the release version may contain the name of the public and private key file.
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The best approach is to generate the appropriate version numbers during the build
process itself. Since the build team (or a designated person, in a small company) owns
the process and the mechanics associated with creating a build, it’s best to give them
the responsibility and tools to manage assembly versioning. Based on the nature of
the build (daily, weekly, milestone, internal, external), the build team should be able
to specify the appropriate version numbers. The build team shouldn’t be dependent
on the development team for the purpose of versioning assemblies.

I feel strongly that unique version numbers should be assigned to generated
assemblies and tied back to labeled source code files. Failure to do so creates untold
miseries in real life.

Customizing Team Build to support assembly numbering

You can extend Team Build to implement automatic assembly versioning. This can be
done in several ways. Here’s one possible approach:

1 Specify the nonvolatile portions of the version numbers in the build project file
(TFSBuild.proj). Recall from our earlier discussion thata version number consists
of four parts—major version, minor version, build number, and revision number.
Typically the build number that exists in the file version number (notin the assem-
bly version number) isincremented each time a new build is made. Consequently,
file version number changes in every build. But you can specify the major version,
minor version, and revision number fields in the build project file, since these
fields are relatively static. The assembly version number is usually more stable. As
discussed, changing the assembly version number for strong-named assemblies
breaks other assemblies that depend on it. Therefore, you can specify the entire
assembly version number in the file version number in the build project file.
Assembly version number is typically updated for milestone or release builds only.

2 Create areference AssemblyInfo.cs file to store the latest version numbers. As dis-
cussed, our strategy is to autoincrement only the build number (in the file version
number) in each build. The revision numberis updated only in special cases, such
as when indicating a patch number. The file version number is updated with the
new build number and stored in the reference AssemblylInfo.cs file. As discussed,
the values for the entire assembly version number as well as the major version,
minor version, and revision fields in the file version number are specified in the
build script (since they don’t typically change in every build).

3 Create a custom task (or use a third-party task) to read the fixed portions of the
file version number from the build script and to write them to the reference
Assemblylnfo.cs file. The build number is read from the reference Assembly-
Info.cs file, incremented, and then written back to the same file. Consequently,
the reference AssemblyInfo.cs file contains the complete set of updated version
numbers prior to generating a build.

4 Copy the reference AssemblyInfo.cs file to the appropriate location prior to com-
pilation of the code so that the generated assemblies are stamped with the cor-
rectversion numbers. If there are multiple projects in the solution, the reference
AssemblyInfo.cs file should be copied to the appropriate folder for each project
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The approach is depicted in figure 8.2.

After a build is created, you might want to upload
the reference Assemblylnfo.cs file to TFVC for
archiving purposes, along with other artifacts used in
the build process (if any). The upload location of the
reference AssemblyInfo.cs file may be different from
the folder containing the development version of the
Assemblylnfo.cs file. The upload folder for the refer-
ence AssemblyInfo.cs file is administered by the cen-
tral build team, not the development team. Recall
from our previous discussion that the Assembly-
Info.cs file used by the development team could be
different from the one used by the build team. Con-
sequently, these files should be located in different
folders, since the access control permissions are typi-
cally administered at the folder level.

Technical approach

In this section, we dive into the technical details
involved in extending Team Build to support auto-
matic assembly versioning. We break up the processin
aseries of steps, as described in the following sections.
STEP 1—DOWNLOAD ASSEMBLYINFOTASK

Instead of creating a custom task for incrementing
version numbers, download a freely available compo-
nent named AssemblyInfoTask from MSDN Code
Gallery at http://code.msdn.microsoft.com/Assem-
blyInfoTaskvers (see figure 8.3).

AssemblyInfoTask can manipulate Assembly-
Version, AssemblyFileVersion, and other entries in
an Assemblylnfo.cs (or Assemblylnfo.vb) file, saving
you hours of routine programming. You can use
AssemblyInfoTask to update both assembly and file

version numbers. You can also use it to sign assemblies.

Specify the Assembly Version Number and
the Fixed Portions of the File Version
Number in the Team Build Project File.

Create a Reference Assemblyinfo file. This
File is updated by the Assemblyinfo Task
during Build Execution.

l

During Build Execution, the Assemblyinfo
Task writes the Assembly Version Number
(specified in the Team Build Project File) to

the Reference Assemblyinfo File.

l

During Build Execution, the Assemblyinfo
Task Reads the Current Build Number from
the Ref Assemblyinfo File, Increments it,
and Writes the Updated File Version

ber to the A blyinfo File.

l

Before Code Compilation Step, Copy Ref
Assemblyinfo File to the Build Directory. The
Generated Assemblies will have the
Specified Assembly Version Number and a
File Version Number containing an auto-

incr ted Build Numb

Figure 8.2 Steps involved in
stamping build binaries with
auto-generated build numbers

MSDN Home

All DevCenters

MSDN Code Gallery: Code Gallery Home Browse Gallery Share Code Help and FAQs
AssemblyInfo Task version 1.0.51130.0

Home | Downloads | People | License

Comments | Print | Page Infa | Change History (all pages)

Hema

»rss B
Search wiki: |

This updated version includes fully-signed binaries, an updated installer to support non-admin installs, and support for Visual J2 projects.

Figure8.3 AssemblyInfoTask,availableinthe MSDN Code Gallery, allowsyoutocustomize assembly

and file version information.
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STEP 2—INSPECT THE MICROSOFT.VERSIONNUMBER.TARGETS FILE

After installing the component, you’ll see a new target file named Microsoft.Version-
Number.targets (usually located in the %ProgramFiles%\MSBuild\Microsoft\Assembly-
InfoTask directory). The content of this file is presented in listing 8.2. Although we won’t
be changing this file, it’s instructive to review its contents and understand how it works.

Listing 8.2 Microsoft.VersionNumber.targets file

<?xml version="1.0" encoding="utf-8"?>

<!-- This targets file includes all the necessary information to
automatically increment build numbers as part of
a regular build process. To use it simply include it in your
project file after any other includes. The typical
include line looks like this:

<Import Project="$ (MSBuildExtensionsPath) \Microsoft\
AssemblyInfoTask\Microsoft.VersionNumber.targets"/>
-=>
<Project xmlns="http://schemas.microsoft.com/
developer/msbuild/2003" >
<!-- Properties for controlling the Assembly Version -->
<PropertyGroup>
<AssemblyMajorVersion>l</AssemblyMajorVersions>
<AssemblyMinorVersion>0</AssemblyMinorVersions>
<AssemblyBuildNumbers></AssemblyBuildNumbers>
<AssemblyRevision></AssemblyRevision>
<AssemblyBuildNumberType>
DateString
</AssemblyBuildNumberType>
<AssemblyBuildNumberFormat >
yyMMdd
</AssemblyBuildNumberFormat>
<AssemblyRevisionType>
AutoIncrement
</AssemblyRevisionType>
<AssemblyRevisionFormat>00</AssemblyRevisionFormat>
</PropertyGroup>

<!-- Properties for controlling the Assembly File Version -->
<PropertyGroup>
<AssemblyFileMajorVersion>1l</AssemblyFileMajorVersion>
<AssemblyFileMinorVersion>0</AssemblyFileMinorVersions>
<AssemblyFileBuildNumber></AssemblyFileBuildNumbers>
<AssemblyFileRevision></AssemblyFileRevision>
<AssemblyFileBuildNumberType>
DateString
</AssemblyFileBuildNumberType>
<AssemblyFileBuildNumberFormat>
yyMMdd
</AssemblyFileBuildNumberFormat >
<AssemblyFileRevisionType>
AutoIncrement
</AssemblyFileRevisionType>
<AssemblyFileRevisionFormat>
00
</AssemblyFileRevisionFormat>
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</PropertyGroup>

<!-- Properties for controlling COM visibility -->

<PropertyGroup>
<AssemblyComVisible></AssemblyComVisibles>
<AssemblyGuid></AssemblyGuids>

</PropertyGroup>

<!-- Properties for controlling extended
assembly attributes -->

<PropertyGroup>

<AssemblyCompany></AssemblyCompany>
<AssemblyConfiguration></AssemblyConfigurations>
<AssemblyCopyright></AssemblyCopyright>
<AssemblyCulture></AssemblyCulture>
<AssemblyDescription></AssemblyDescriptions>
<AssemblyProduct></AssemblyProduct>
<AssemblyTitle></AssemblyTitles>

</PropertyGroup>
<!-- Properties for controlling
key signing through assemblyinfo files -->
<PropertyGroup>
<AssemblyIncludeSigningInformations>
false

</AssemblyIncludeSigningInformations>
<AssemblyDelaySign>false</AssemblyDelaySign>
<AssemblyKeyFile></AssemblyKeyFile>
<AssemblyKeyName></AssemblyKeyName>

</PropertyGroup>
<!-- The items that get processed by the task -->
<ItemGroup>

<AssemblyInfoFiles Include="**\AssemblyInfo.*"/>
</ItemGroup>
<!-- Import the task -->

<UsingTask AssemblyName="AssemblyInfoTask,
Version=1.0.51130.0, Culture=neutral,
PublicKeyToken=31bf3856ad364e35"
TaskName="AssemblyInfo"/>

<!-- Re-define CoreCompileDependsOn to
ensure the assemblyinfo files are updated
before compilation. -->

<PropertyGroup>

<CoreCompileDependsOn>
S (CoreCompileDependsOn) ;
UpdateAssemblyInfoFiles
</CoreCompileDependsOn>
</PropertyGroup>
<!-- The target that acutally does all
the work. The inputs are the same as
the CoreCompileDependsOn target
(with the addition of @ (AssemblyInfoFiles)
to ensure that we only ever update the AssemblyInfo
files if a compile is actually going to take place.
The outputs are the AssemblyInfoFiles that
were passed in for update. -->

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



Customizing Team Build to support assembly numbering

<Target Name="UpdateAssemblyInfoFiles"

Inputs="$ (MSBuildAllProjects) ;

@ (Compile) ;

@ (ManifestResourceWithNoCulture) ;

S (ApplicationIcon) ;

S (AssemblyOriginatorKeyFile) ;

@ (ManifestNonResxWithNoCultureOnDisk) ;

@ (ReferencePath) ;

@ (CompiledLicenseFile) ;

@ (EmbeddedDocumentation) ;

@ (CustomAdditionalCompileInputs) ;

@ (AssemblyInfoFiles)"

Outputs="@ (AssemblyInfoFiles) ;

@ (IntermediateAssembly) ">

<AssemblyInfo AssemblyInfoFiles=
"@(AssemblyInfoFiles)"
AssemblyMajorVersion="$ (AssemblyMajorVersion)"
AssemblyMinorVersion="$ (AssemblyMinorVersion) "
AssemblyBuildNumber="5 (AssemblyBuildNumber) "
AssemblyRevision="$ (AssemblyRevision)"

AssemblyBuildNumberType="$ (AssemblyBuildNumberType) "

AssemblyBuildNumberFormat=
"S$S (AssemblyBuildNumberFormat) "
AssemblyRevisionType="$ (AssemblyRevisionType) "

AssemblyRevisionFormat="S (AssemblyRevisionFormat)"
AssemblyFileMajorVersion="$ (AssemblyFileMajorVersion)"
AssemblyFileMinorVersion="$ (AssemblyFileMinorVersion)"
AssemblyFileBuildNumber="$ (AssemblyFileBuildNumber) "
AssemblyFileRevision="$ (AssemblyFileRevision)"
AssemblyFileBuildNumberType

="$ (AssemblyFileBuildNumberType) "
AssemblyFileBuildNumberFormat

="$ (AssemblyFileBuildNumberFormat) "
AssemblyFileRevisionType="$ (AssemblyFileRevisionType)"
AssemblyFileRevisionFormat

="$ (AssemblyFileRevisionFormat)"
ComVisible="$ (AssemblyComVisible)"
AssemblyGuid="$ (AssemblyGuid) "
AssemblyCompany="$ (AssemblyCompany) "
AssemblyConfiguration="$ (AssemblyConfiguration)"
AssemblyCopyright="$ (AssemblyCopyright)"
AssemblyCulture="$ (AssemblyCulture)"
AssemblyDescription="S (AssemblyDescription)"
AssemblyProduct="S (AssemblyProduct)"
AssemblyTitle="S (AssemblyTitle)"
AssemblyIncludeSigningInformation

="$ (AssemblyIncludeSigningInformation) "
AssemblyDelaySign="9$ (AssemblyDelaySign)"
AssemblyKeyFile="$ (AssemblyKeyFile)"
AssemblyKeyName="$ (AssemblyKeyName) ">
<Output TaskParameter="MaxAssemblyVersion"

PropertyName="MaxAssemblyVersion"/>
<Output TaskParameter="MaxAssemblyFileVersion"

PropertyName="MaxAssemblyFileVersion"/>

</AssemblyInfo>
</Target>
</Project>
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Note that AssemblyBuildNumberFormat and AssemblyFileBuildNumberFormat are
specified in yyMMdd format. If you use AssemblyInfoTask as-s, it fails from Janu-
ary 1, 2007, onward. This is because the build number field in the assembly version
number (defined using the AssemblyVersion attribute in AssemblyInfo.cs file) is an
unsigned 16-bit integer; the maximum value it can store is 65,535. The date Janu-
ary 1, 2007, in yyMMdd format becomes the number 070101. Since this is greater
than 65,535, the build crashes. One other quirk is that the build number field in the
file version number (defined using the AssemblyFileVersion attribute in Assembly-
Info.cs file) doesn’t have this limitation. In any case, the workaround is to use an
alternate format for assembly versions, such as ddMMyy. A better alternative, which
we describe later in the chapter, is to use a fixed number for assembly versions. This
is a best practice anyway, since the assembly version number should remain rela-
tively stable during the course of the development cycle.

TIP  You can more easily analyze the contents of a target file using a tool such
as the MSBuild Sidekick from Attrice Corporation (http://www.attrice.
info/msbuild/); see figure 8.4.

Note in listing 8.2 that the property CoreCompileDependsOn is overridden and the

target UpdateAssemblyInfoFiles is injected. CoreCompileDependsOn is an empty
property defined in the Microsoft. TeamFoundation.Build.targets file. The targets
specified in CoreCompileDependsOn are executed prior to code compilation. Conse-

quently, the UpdateAssemblyInfoFiles target is executed before the project is com-
piled. This target executes the Assemblylnfo task to read and update the version
information in the Assemblylnfo.cs file.

- 0ge ot Files’ M5Bkl Mcs sl Vesual St visi Te sl Micrsolt.Teanskoundsthn Buld toeipets INLIES ]
s Pokct  Hen
inSd | e
= C\Progam P OASDukd MssofOruniasaaiondl VT easiuid Ncrosol Tearr mn ] - CoeGiat
&1 Uing
= ot Prapaty s (R
i Shigllean Diepersds On Targels [HEwebeDeverdin]
10 Winkipacetisme Ciie a
B DeshicpulDieperdsln [ [ $#iDesklopBuin=true’

1 EndToE ndheisiiond

1 BefoseEndToE ndieration
A1 BuldmberDverngeT most

Figure 8.4 The MSBuild Sidekick allows you to visualize and customize MSBuild project files using a
graphical user interface.
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STEP 3—IMPORT THE MICROSOFT.VERSIONNUMBER.TARGETS FILE IN YOUR BUILD PROJECT

Hook the custom target (UpdateAssemblyInfoFiles) into the execution flow of the
build process. This is achieved by importing Microsoft.VersionNumber.targets into
your build project. Add the line shown in listing 8.3 to your build project file. This
import statement should be added after the import statement for Microsoft.Team-
Foundation.Build.targets. The MSBuild parsing process overrides previous declara-
tions with later ones.

Listing 8.3 Import this file in your build script to execute the custom target

<Import Project
="$ (MSBuildExtensionsPath) \Microsoft\
AssemblyInfoTask\Microsoft.VersionNumber.targets"/>

STEP 4—MODIFY THE TEAM BUILD PROJECT FILE
Modify the build project file to tweak the behavior of AssemblylnfoTask to suit the rec-
ommended build process. This involves the following customization areas:

= Override some of the AssemblyInfo task-related properties (such as Assembly-
MajorVersion,AssemblyMinorVersion,AssemblyFileMajorVersion,Assembly-
FileMinorVersion, and so on) in the build script instead of changing the Micro-
soft.VersionNumber.targets file. The reason for this is because you’re likely to
reuse the Microsoft.VersionNumber.targets file for multiple build types. Since dif-
ferent build types could have different version numbers, it makes sense to localize
the changes in individual build project files (TFSBuild.proj).

= Override the BuildNumberOverrideTarget to supply a custom build number. To
assign a new build number to the current build, the task thatis invoked in Build-
NumberOverrideTarget should have an output property called BuildNumber. In
our case, to create a custom build number, execute the UpdateAssemblyInfo-
Files target (defined in Microsoft.VersionNumber.targets). Recall that the
UpdateAssemblyInfoFiles target updates the reference AssemblyInfo.cs file and
generates new assembly and file version numbers. Among other output proper-
ties, the UpdateAssemblyInfoFiles target returns two properties named Max-
AssemblyVersion and MaxAssemblyFileVersion. These properties contain the
current version numbers as generated by the AssemblyInfo task. Populate
BuildNumber with the value obtained from MaxAssemblyFileVersion (along with
appropriate build type-specific prefix).

= Note in listing 8.2 that in the Microsoft.VersionNumber.targets file, the
UpdateAssemblyInfoFiles target is already specified to run inside Core-
CompileDependsOn. Since we’re invoking UpdateAssemblyInfoFiles inside the
BuildNumberOverrideTarget target, we need to prevent it from being
executed also in CoreCompileDependsOn. In the TFSBuild.proj file, override
CoreCompileDependsOn so that the UpdateAssemblyInfoFiles target isn’t
executed. Instead, override the CoreCompileDependsOn property to copy the
updated reference Assemblylnfo.cs file to the build location prior to code
compilation. Create a new target named CopyAssemblyInfoFile and invoke it
from CoreCompileDependsOn.
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Technical Implementation

At this point, we have a good idea about the solution strategy. By following this pro-
cess, you'll be able to stamp the generated assemblies with appropriate version infor-
mation. Next, we look at the specific changes that need to be made to the build
project file (TFSBuild.proj).
OVERRIDE ASSEMBLYINFO TASK-RELATED PROPERTIES
Note in listing 8.2 that the AssemblyInfo task, by default, creates a build number in
yyMMdd format and autoincrements the revision number. As discussed earlier, I pre-
fer using an automatically incrementing integer as the build number and reserving
the revision number for other purposes.

Listing 8.4 shows the changes that need to be made in the build project file. For
information on various properties and their valid values, refer to the help file that
ships with the AssemblyInfo task.

Listing 8.4 Modifying the build script to increment the build number

<PropertyGroup>
<AssemblyMajorVersion>2</AssemblyMajorVersion>
<AssemblyMinorVersion>0</AssemblyMinorVersions>
<AssemblyBuildNumber>0</AssemblyBuildNumber>
<AssemblyRevision>0</AssemblyRevisions>
<AssemblyBuildNumberType>
NoIncrement
</AssemblyBuildNumberType>
<AssemblyBuildNumberFormat></AssemblyBuildNumberFormat >
<AssemblyRevisionType>NoIncrement</AssemblyRevisionType>
<AssemblyRevisionFormat></AssemblyRevisionFormat>
</PropertyGroup>

<!-- Properties for controlling the Assembly File Version -->
<PropertyGroup>
<AssemblyFileMajorVersion>2</AssemblyFileMajorVersions>
<AssemblyFileMinorVersion>0</AssemblyFileMinorVersion>
<AssemblyFileBuildNumber></AssemblyFileBuildNumber>
<AssemblyFileRevision>0</AssemblyFileRevision>
<AssemblyFileBuildNumberType>
AutoIncrement
</AssemblyFileBuildNumberType>
<AssemblyFileBuildNumberFormat>
</AssemblyFileBuildNumberFormat>
<AssemblyFileRevisionType>
NoIncrement
</AssemblyFileRevisionType>
<AssemblyFileRevisionFormat></AssemblyFileRevisionFormat>
</PropertyGroup>

The changes described in listing 8.4 will cause the UpdateAssemblyInfoFiles target
to behave as follows:

= Write the assembly major version, assembly minor version, assembly build num-
ber, and assembly revision specified in the build script to the reference Assem-
blyInfo.cs file.
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= Write the file major version, file minor version, and file revision specified in the
build project file to the reference Assemblylnfo.cs file.

= Increment the file build number specified in the reference AssemblyInfo.cs file
and write the new value back to the same file (the reference AssemblyInfo.cs file
could be uploaded to TFVC in a location managed by the central build team).

SPECIFY THE REFERENCE ASSEMBLYINFO.CS FILE
Specify the location of the reference Assemblylnfo.cs file by overriding the Assembly-
InfoFiles item (see listing 8.5 and figure 8.5).

@ C:\BuildReferenceFiles

File Edt Vew Favortes Tools Help

(yEBack v €3 v (B | S search Folders | & X "’| B g

Figure 8.5
Create a reference
Assemblylnfo.cs file

Address [ ) c\puidreferenceFiles for capturing the
Name_~ [ Size | Type | Date Madified | Attributes current assembly
] Assemblylnfo.cs 2KB ‘isual C# Source flle  7/7/2006 1:42 PM A version information.

Listing 8.5 Override AssemblyinfoFiles to specify location of Assemblyinfo.cs

<ItemGroup>
<AssemblyInfoFiles
Include="C:\BuildReferenceFiles\AssemblyInfo.*"/>
</ItemGroup>

OVERRIDE THE BUILDNUMBEROVERRIDETARGET TARGET

The BuildNumberOverrideTarget is available for specifying custom build numbers.
In the Microsoft. TeamFoundation.Build.targets file, this target has an empty imple-
mentation. We want to override this target in our build project file. Consistent with
the best practice for overriding targets, create a property named BuildNumber-
OverrideTargetDependsOn and specify the property name in BuildNumberOverride-
Target’s DependsOnTargets attribute. This modification causes the targets specified
in the BuildNumberOverrideTargetDependsOn property to be executed before the
target is invoked.

Modify the BuildNumberOverrideTargetDependsOn property in the build script to
call the UpdateAssemblyInfoFiles target (see listing 8.6). Note that we create a prop-
erty named BuildNumber inside the BuildNumberOverrideTarget target. In addition
to other uses, this property is used in the CoreLabel target (defined in the Micro-
soft. TeamFoundation.Build.targets file) to label the source files (see figure 8.6). The
BuildNumber property is created based on the value of the MaxAssemblyFileVersion
property. MaxAssemblyFileVersion is an output property that belongs to the Assem-
blyInfo task (refer to listing 8.2 presented earlier).

Note that when creating the build number, we use a prefix specified in the Build-
NumberPrefix property. This custom property provides an opportunity to label the
source files differently, depending on whether it’s an integration build, nightly build,
milestone build, release build, and so on.

Moreover, in TFS 2005, the build numbers need to be unique across the TFS
server—regardless of the build machine or team project involved. (This limitation has
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2]
“Find options
Mame: |
Project: [sF_agle_1 |
Owner: |
|
Results:
Name | owner | comment
BuildNumber _5.0.1.0 Administrator Created by Team Build
Buildiumber _5.0.2.0 Administrator Created by Team Build
Buldiumber 5.0.3.0 Adrninistrator Created by Team Buid
Bulldhumber_5.0.4.0 Administrator Created by Team Buid
Bulldiumber_5.0.5.0 Adrministrator Created by Team Build
Buildiumber_5.0.6.0 Adrministrator Created by Team Build
Buildiumber _5.0.7.0 Administrator Created by Team Build
< | |
Edit... I Delete | Mew... | Close
4

Figure 8.6 A custom label containing the file version number for identifying the source files
that went into a specific build.

been removed in TFS 2008.) This means thatif you’ve created a build numbered 1.0.20.0
in a particular team project, you can’t create another build using the same number, even
if the build is for another team project (assuming the team projects belong to the same
TFS server). Using a prefix helps prevent build number conflicts and enables you to bet-
ter organize the builds.

Listing 8.6 OverrideBuildNumberOverrideTarget tospecifyacustombuildnumber

<!—Override the BuildNumberOverrideTargetDependsOn
property to execute the UpdateAssemblyInfoFiles target which
updates the reference AssemblyInfo file -->

<PropertyGroup>
<BuildNumberOverrideTargetDependsOn>

UpdateAssemblyInfoFiles

</BuildNumberOverrideTargetDependsOn>

</PropertyGroup>

<!--The BuildNumberOverrideTarget target is overridden
to customize the build number-->

<Target Name = "BuildNumberOverrideTarget"
Condition=" '$ (IsDesktopBuild) '!="true' '
DependsOnTargets="$ (BuildNumberOverrideTargetDependsOn) ">

<!-- Create a property with the name "BuildNumber" to
customize the build number. The value for the
BuildNumber property is constructed from
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BuildNumberPrefix and MaxAssemblyFileVersion
properties. The MaxAssemblyFileVersion is output
from the AssemblyInfo task
(executed in the
UpdateAssemblyInfoFiles target in Microsoft.
VersionNumber.targets file)

-=>

<CreateProperty
Value="$ (BuildNumberPrefix) $ (MaxAssemblyFileVersion) ">
<Output TaskParameter="Value"
PropertyName="BuildNumber" />

</CreateProperty>

</Target>
TIP  You can view all labels and associated detailed information by typing the
following line at the Visual Studio command prompt:

C:\Program Files\Microsoft Visual Studio 8\VC>tf labels
/server:<tfs server name> /owner:* /format:detailed

If you don’t want to view the detailed information, skip the /format switch.

The /owner switch is necessary if the account used by Team Build service is different
from the account you’re using to run the tf command. If the accounts are different,
you won’t be able to see the labels created by Team Build unless you specify the /
owner : * switch (or the specific owner name in the switch).

COPY THE REFERENCE ASSEMBLYINFO.CS FILE TO THE BUILD LOCATION

In the previous sections, we used the AssemblyInfo task to insert appropriate version
numbers into the reference Assemblylnfo.cs file. Now we need to copy this file to the
build location (such as to the C\Build\MSF_Agile_I\Test_Assembly_Versioning_
WinAppSources\TestWinApp\Properties folder in our build machine; see figure 8.7). If
the solution contains multiple projects, the reference AssemblyInfo.cs file should be
copied to the appropriate folder for each project. During compilation, the version infor-
mation contained in the file is stamped on the build binaries.

But there’s a problem with this approach. The files that are downloaded from
TFVC in the build directories happen to be read-only. Consequently, turn off the read-
only attribute of the autodownloaded AssemblyInfo.cs file prior to overwriting it with
the reference AssemblyInfo.cs file (see listing 8.7).

| Folders || Mame_~ [ Size [ Type [ Date Modfied [ Attributes |
=) < Local Disk (C:) :' ? Assembly[nfo.cs | 2KB Visusl C# Source file  7/7/2006 1:42 PM A
= ) Buid 2] Resources. Designer.cs FKE  Visual C# Source file  7/7/2006 1:42 PM R
=l I MSF _agie_1 [BIResources.resx 6KB MET Managed Res...  7i7/2006 1:42 PM R
B 13 Test_assembly_Yesioning_WinApp tﬂ Settings. Designer.cs 2KB  Wisual C# Source file  7/7/2006 1:42 PM R
[# ) Binaries _] Settings. settings 1 KB Wisual Studio Settin...  7/7/2006 1:42 PM R
) BuildType
= [ Sources
= | Testwinapp
® ) obj
|3 Properties

Figure 8.7 Copy the Assemblyinfo.cs file to the build location to generate the correct version

information.
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The following steps are involved in copying the reference AssemblyInfo.cs file:

= Create a new target named CopyAssemblyInfoFile to encapsulate the opera-
tions required for removing the read-only attribute and copying the reference
AssemblyInfo.cs file.

= Override the CoreCompileDependsOn property and add the CopyAssemblyInfo-
File target. The value of CoreCompileDependsOn is defined as null in the
Microsoft. TeamFoundation.Build.targets file. But in the Microsoft.VersionNum-
ber.targets file, the CoreCompileDependsOn property is modified to include the
UpdateAssemblyInfoFiles target (see listing 8.2). Consequently, overriding
the CoreCompileDependsOn property in the build script (and calling only the
CopyAssemblyInfoFile target from it) prevents the UpdateAssemblyInfoFiles
target from being called during execution of CoreCompileDependsOn. This pro-
cess may sound complicated, but is actually quite straightforward.

Listing 8.7 shows how to achieve these goals.

Listing 8.7 Overriding CoreCompileDependsOn in the build script

<!-- Re-define CoreCompileDependsOn to ensure the reference
assemblyinfo.cs file is copied to the build location
before compilation -->

<PropertyGroup>

<CoreCompileDependsOn>

CopyAssemblyInfoFile

</CoreCompileDependsOn>
</PropertyGroup>
<!--Copy reference AssemblyInfo.cs file to build location-->
<Target Name="CopyAssemblyInfoFile"

Condition=" '$ (IsDesktopBuild)'!="true' " >

<Exec Command="attrib &quot;$ (AssemblyInfoFileBuildDir)\
assemblyinfo.cs&gquot; -r"/>

<Copy
SourceFiles="@ (AssemblyInfoFiles)"

DestinationFolder="$ (AssemblyInfoFileBuildDir)" />
</Target>
In TFS 2008, you can also use the OverwriteReadOnlyFiles property of the Copy task
to overwrite the read-only files.
FORCE EXECUTION OF THE UPDATEASSEMBLYINFOFILES TARGET
It turns out that even after all this work, the functionality of the AssemblyInfo task still
doesn’t work. If you check the build log file, you’ll find the following message:
Skipping target "UpdateAssemblyInfoFiles" because all output files are up-
to-date with respect to the input files
The system is informing you that the UpdateAssemblyInfoFiles target wasn’t executed.
This is because the output files (as specified in the Outputs attribute of the Update-
AssemblyInfoFiles target) aren’t older than the inputfiles (as specified in the Inputs
attribute of the UpdateAssemblyInfoFiles target). Targets in MSBuild have Inputs and
Outputs attributes to support incremental builds. Based on the file timestamps of the
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associated input and output files, a target may be executed or skipped. For more infor-
mation about creating incremental builds, visit http://msdn2.microsoft.com/en-us/
library/ms171483.aspx.

To force the execution of the UpdateAssemblyInfoFiles target, add the code
shown in listing 8.8 to the build project file.

Listing 8.8 Forcing execution of the UpdateAssemblyInfoFiles target

<ItemGroup>
<IntermediateAssembly Include="$ (SolutionRoot) \
dummy .dll"/>
</ItemGroup>

TIP  You can dig deeper into the problems encountered during the build pro-
cess by inserting the following switch in the TFSBuild.rsp file (the MSBuild
response file). For TFS 2005, type

/verbosity:diag
For TFs 2008, type
/flp:verbosity=diag

This command-line option causes MSBuild to produce a more verbose
build log file containing execution details.

HARMONIZE ACCESS AND MODIFICATION TIMES

For the sake of consistency, set the modification time of the generated binaries to stan-
dard values. This can be done using the predefined Touch task in MSBuild. The code
snippetin listing 8.9 shows how to override the AfterDropBuild target and standardize
the modification times of the build binaries using the Touch task (see figure 8.8).

Listing 8.9 Setting the modification time of generated binaries to standard values

<Target Name="AfterDropBuild"
Condition=" '$ (IsDesktopBuild)'!="'true' " >
<Createltem Include="3$ (DropLocation)\
$ (BuildNumber) \**\* . *" >
<Output ItemName="FilesToTouch" TaskParameter=
"Include" />
</Createltem>
<Touch
Time="12:00:00"
Files="@(FilesToTouch)" >
<Output TaskParameter="TouchedFiles" ItemName=
"FilesTouched" />
</Touch>
</Target>

The Touch task has an input parameter named Time that you can use to specify the
standard modification time for the build binaries. If you don’t specify this parameter,
the current time is used.

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>


http://msdn2.microsoft.com/en-us/library/ms171483.aspx
http://msdn2.microsoft.com/en-us/library/ms171483.aspx

222

8.4

8.4.1

CHAPTER 8 Versioning assemblies using Team Build

_18]x]
v Favotes Tools Hek i
QBack » ) - (T | Fsearch | roders | S 3 X 9 | [ |
Rddrm[__} C:\DropTest_Assembly_Yersioning_WinApp_20060830, 3\Release d 5.,
Folders x | [ Name = | size | Type | Date Modified | Artributes |
ED brop | S Caloutstor.dl 8KE Application Extension  0B/30/2006 12:00PM &
[EHC0) Test_Assembly_Versioning_Win ) CurrencyConvester.di 8KE Apgplcation Extension  OB/30/2006 1Z:00FM A
3 Reliass. SlEditor.di 20K Apglication Extension  08/30/2006 12:00PM A
[#3 Inetpub Srestwinags.exe 4KB  Application 08/30/2006 12:00PM A

Figure 8.8 Use the Touch task to standardize the modification times of the generated assemblies.

Versioning web applications

Versioned assemblies for web applications need to be created for all but trivial projects.
The reasons for this are the same as for Windows applications. Without a methodical
version numbering strategy, you’ll lose the ability to determine what changes were
included in which versions, which source files went into which build, which version of
the software is currently deployed at a client site, and which files to ship for client-spe-
cific incremental updates. A random version numbering system creates confusion,
causes deployment problems, and results in reduced customer satisfaction.

Building web sites

By default, the assembly versioning mechanism in [Bd | Dobug Tooks  Window Comm
ASPNET 2.0 is less than optimal. Let’s review the options | puid selution Chrkshift+8
available for building a web site (see figure 8.9). [#5] Buid Web Site

Publish Web Site

»  Build Web Site—This option creates a set of compiled
assemblies for UI pages, the contents of the Figure 8.9 Build options
App_Code directory, and other elements of the web  available for building web
site. The source files (some autogenerated) as well as sites in ASP.NET 2.0
the compiled binaries are placed in the %WINDIR%\Microsoft. NET\Frame-
work\wv2.x.xxxx\ Temporary ASPNET Files directory (for example, C\WIN-
DOWS\Microsoft. NET\Framework\w2.0.5072A\Temporary ASP.NET Files\website\
bb143155 directory on my machine). This option is primarily used to check
whether your web site code compiles without any errors; it’s not suitable for cre-
ating binaries for deployment.

»  Publish Web Site—This option removes source code files, optionally removing
the HTML markup code from .aspx files as well, and creates a set of binaries for
deployment purposes (see figure 8.10 for available options).

Let’s look at some of the options available in the Publish Web Site dialog box:

»  Allow This Precompiled Site to be Updatable—If this check box is selected, the .as*x
files are left as-is with their markup HTML code unchanged. If this check box is
cleared, the HTML code inside the .as*x files is compiled into binary files. More-
over, a .compiled file is generated for each .as*x file that contains the mapping
between a page’s virtual path and the compiled assembly.
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| Ci\WorkSpaces\Workspace_TeamBuild_Tests\webApp! Test\WebApp\PrecompiledWeb)WebSite| |
[V Allow this precompiled site to be updatable
[~ Use fixed naming and single page assemblies

[~ Enable strong naming on precompiled assemblies

™ tark assemblies with AllowPartiallyTrustedCallerAttribute (APTEA)

erated with the Strong Neme too

| oK | Cancel

Figure 8.10 Available options during publishing a web site

Use Fixed Naming and Single Page Assemblies—If this check box is selected, a sepa-
rate assembly is created for each .as*x file in the site and the names of the com-
piled binaries remain unchanged when the code is republished. If this check box
is cleared, a separate assembly is created for each directory in the site and the
names of the generated assemblies change every time the code is republished.

The behavior of the Publish Web Site option isn’t suitable for enterprise deployment
scenarios, for the following reasons:

Every time you publish the web site, unless the Use Fixed Naming and Single
Page Assemblies check box is selected, the names of the generated assemblies
change. This makes it impossible to incrementally update web sites.

If you select the Use Fixed Naming and Single Page Assemblies option, a sepa-
rate assembly is generated for each .as*x file. In a large web site with lots of UI
pages, you end up with a large number of assembly files, making maintenance
and deployment difficult.

There’s no way to put all code in a single assembly.

There’s no support for automatically incrementing the version number during
build.

To assign specific assembly and file version information to all binaries generated dur-
ing the publish operation, insert the code shown in listing 8.10 in the web.config file.
The code assumes that the reference Assemblylnfo.cs file containing the intended
assembly and file information is located in the C\BuildReferenceFiles folder.
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Listing 8.10 Code to stamp all generated assemblies with version information

<system.codedom>
<compilers>
<compiler language="c#;cs;csharp" extension=".cs"
type="Microsoft.CSharp.CSharpCodeProvider, System,
Version=2.0.3600.0, Culture=neutral,
PublicKeyToken=b77a5c561934e089" warningLevel="1"
compilerOptions=
"C:\BuildReferenceFiles\AssemblyInfo.cs" />
</compilerss>
</system.codedom>

Building web sites using VS 2005 Web Deployment Projects

Visual Studio 2005 Web Deployment Projects
(WDP) is an add-in for facilitating the deploy-
ment of ASPNET 2.0 web sites. You can learn
more about it at http://msdn.microsoft.com/
en-us/library/aa479568.aspx. WDP creates an
MSBuild project file to handle compilation and  Figure 8.11 The Add Web
deployment-related tasks. It also offers options Deployment Project optionis available
. . under the Build menu after installing

to customize the web.config file based on build 46 visual Studio 2005 Web
configuration, create virtual directories, create a  Deployment Projects (WDP) add-in.
single output assembly, and so on.

After installing WDP, you’ll get a new option, Add Web Deployment Project, under
the Build menu (see figure 8.11). You’ll get the same option if you right-click the web
site. name in Solution Explorer. During installation, WDP installs a tool named

Team Debug Tooks ‘Window
=5 Build Solution Ctrl+Shift+6

[#3] Build web site
Publish Web Site
| Add ‘Web Deployment Praject... |

aspnet_merge.exe for merging multiple source assemblies into a single target assem-
bly. WDP also installs a set of tasks and a targets file named Microsoft. WebDeployment.
targets under the MSBuild directory (in the %ProgramFiles%\MSBuild\Microsoft\Web-
Deploymentw8.0 directory). The target file is executed when you build the web
deployment project.

When you add a WDP project to the solution containing your web site, WDP creates
a MSBuild project file with the extension .wdproj. The .wdproj file imports the Micro-
soft. WebDeployment.targets file and contains various build-related settings. You can
customize the .wdproj file to tailor the build process per your requirements.

When creating a solution for your web site, create a blank solution first. Then add
your web site project, followed by a web deployment project. The reason for this is
because when you create a new web project, VS 2005 creates the solution file in your
My Documents\Visual Studio 2005\Projects directory. The solution file (*.sln) retains
a reference to the physical path of the project file. As a result, if you try to bind the
solution to the source control, you’ll receive a warning message, as shown in fig-
ure 8.12. If you ignore the message and check in the code anyway, the build process
will fail when you try to compile the solution using Team Build. This is because the
physical path specified in the solution file doesn’t exist in the build machine (unless
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X
) The project thatywaeatemptinqmaddqmce control may cause other source control users to have difficulty Flgure 8.12
1 opening this solution or getting newer versions of it. To avoid this problem, add the project from a location below the TFVC displays a

binding root of the other source controlled projects in the solution. .
warning when the web

I Don't show this dislog bax again (Always allow check in) application solution file

contains a nonrelative
el |

path to project files.

you create it yourself) and Team Build won’t be able to locate the source files during
compilation. To resolve this problem, create a blank solution first and then add the
web site and web deployment projects. VS 2005 will insert a relative path instead of an
absolute path into the solution file.

You can specify various options related to the creation of output assemblies in the
web deployment project’s property pages (see figure 8.13). For more information
regarding the options, as well as to learn more about WDP, refer to the article “Using
Web Deployment Projects with Visual Studio 2005,” available from the Microsoft web
site at http://msdn2.microsoft.com/en-us/library/aa479568.aspx. You can also spec-
ify the version information in the Property Pages dialog box. The information that
you enter is persisted in the .wdproj file.

Since the web deployment project file (the .wdproj file) is an MSBuild file, you can
extend it to support your own requirements. For example, if you open the file (using
Notepad or another text editor), you’ll find the empty targets shown in listing 8.11.
You can override these targets as well as other targets defined in the Microsoft. WebDe-
ployment.targets file to customize the build process.

21|
Configuration: | Active(Debug) ~| platform: [active(any crU) ~|  configuration Manager...
= Configuration Properties o & all outputs to a i assembiv
Compilation hﬁm"_l &,_;E:"'mﬂe“__bﬂl
Output Assemblies - .
oo | website_dzploy
Deployment ™ Treat as library component (remove the App_Code. compiled file)

" Me

" Merge all pages and control outputs to a single assembly

fssembly neme:

" Create a separate assembly for each page and control output

Merge options
™ Wersion output assemblies (s.g. 1,0.0.0)

| Ok I Cancel ]

B
IL|
a

Figure 8.13 Assembly generation options available in a web deployment project
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Listing 8.11 Empty targets defined in the .wdproj file for customization

<Target Name="BeforeBuild">

</Target>

<Target Name="BeforeMerge">

</Target>

<Target Name="AfterMerge">

</Target>

<Target Name="AfterBuild">

</Target>
If you specified the assembly version information in the Property Pages dialog box
(see figure 8.13), the information will be stored persisted in the .wdproj file (see list-

ing 8.12).

Listing 8.12 Assembly and file versions stored in corresponding .wdproj file

<ItemGroup Condition:"'$(Configuration)|$(Platform)'
== 'Debug|AnyCPU' ">
<AssemblyAttributes Include="AssemblyFileVersion">
<Value>1.0.0.0</Value>
</AssemblyAttributess>
<AssemblyAttributes Include="AssemblyVersion">
<Value>1.0.0.0</Value>
</AssemblyAttributess>
</ItemGroup>

When you build the web deployment project using VS 2005, the build binaries are
stamped with the version information indicated in the .wdproj file. When you build
the web deployment project using Team Build, the generated assemblies are also
marked with this version information. But you need to pay attention to the Condition
attribute of the ItemGroup (see listing 8.12) and ensure that the Team Build configu-
ration is set appropriately. For example, if the configuration in the .wdproj file is set to
Debug | AnyCPU and the configuration in the build script is set to Release |Mixed Plat-
forms, the ItemGroup will be skipped during the build operation in Team Build, leav-
ing the assembly version numbers unassigned. You could simply delete the Condition
attribute to ensure that the assembly numbers are assigned per your preference,
regardless of the configuration.

At this point, we’ve created a process for marking the build binaries with a specific
version number. But this approach doesn’t solve the problem of autogenerating a
unique build number each time a new build is created for your web site. We deal with
this issue in the next section.

Strategy for autoincrementing build numbers
To recap, our goals when building an ASPNET 2.0 web site are as follow:

1 To create a single output assembly in a repeatable manner (no change in assem-
bly names during rebuild).
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2 To enable the build team to maintain control of the assembly and file version
information. Just like Windows applications, we want to keep the assembly ver-
sion number relatively static and update the file version during each build. The
build number contained in the file version number should be autoincremented
for each build.

3 To label the source files with the current file version number for traceability
purposes.

Our strategy for meeting these goals is as follows:

1 Use VS 2005 Web Deployment Projects to control the generation of output
assemblies in a repeatable manner. As discussed in the previous section, WDP
merges the numerous assemblies created by ASP.NET into a single assembly
using the aspnet_merge.exe tool (if you select the Merge All Outputs to a Sin-
gle Assembly option in the WDP project’s property page). WDP also creates an
MSBuild project file for performing the build operation.

2 To autoincrement the build number, use the AssemblyInfo task discussed ear-
lier (refer to the discussions in sections 8.2 and 8.3). The AssemblyInfo task
updates a reference Assemblylnfo.cs file. This file is copied to the App_Code
directory in the build location just before the compilation step in the build pro-
cess. At runtime, the AspNetMerge target, which is defined in the Micro-
soft WebDeployment.targets file installed by WDP, stamps the version
information on the generated assemblies. This information is obtained from
the Assemblylnfo.cs file located in the App_Code directory. Refer to the next
section for the modifications necessary in the build project file to implement
this functionality.

3 Label the source code in TFVC with the current file version number.

Modifying the team project file

The changes needed are similar to those discussed in “Step 4—Modify the Team Build
project file” under the Technical Approach section (section 8.3.1). In that section, we
discussed the modifications necessary in the Team Build project file to support autoin-
crementing the build number for Windows applications. The changes are categorized
as follows:

= Import the Microsoft.VersionNumber.targets file and override its custom prop-
erties to specify how the version numbers should be generated. In our case, we
specify the nonvolatile portions of the assembly and file version numbers and
indicate that only the build number contained in the file version should be
autoincremented.

» Specify the location of the reference Assemblylnfo.cs file. The AssemblyInfo
task updates the reference file with updated version information during the
build process.
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» Modify BuildNumberOverrideTargetDependsOn to call the UpdateAssembly-
InfoFiles target. This targetis defined in the Microsoft.VersionNumber.targets
file and updates the version information in the reference AssemblyInfo.cs file.

= Create a custom target (named CopyAssemblyInfoFile) to copy the reference
AssemblyInfo.cs file to the build location, just before the compilation step.
Modity CoreCompileDependsOn to call this target.

For more information regarding the above changes, refer to “Step 4—Modify the
Team Build project file” under the Technical Approach section in this chapter.

If you’re specifying the version information in the Team Build project file (TFS-
Build.proj file), remove the AssemblyAttributes item group from the web deploy-
ment project (.wdproj) file. Otherwise, the presence of these attributes will trigger the
GenerateAssemblyInfo task (defined in the Microsoft. WebDeployment.targets file),
which will create a separate Assemblylnfo.cs file containing the version numbers
defined in the AssemblyAttributes section. The version attributes defined in the
compiled Assemblylnfo.dll will be used by the aspnet_merge.exe tool when creating
the output assembly. The outcome will be that the output assembly will be marked
with the version numbers defined in the AssemblyAttributes section of the .wdproj
file. But depending on the assembly generation options indicated in the property
pages of the web deployment project, other assemblies (such as App_Code.dll) could
be stamped with the version information specified in the Team Build project file (TFS-
Build.proj). This will result in massive confusion. Therefore, remove the Assembly-
Attributes section from the .wdproj file and specify the version information in the
build project file.

Summary

In this chapter, we learned how to improve traceability between generated binaries
and their sources using meaningful build numbers. We modified the build process to
change the default build numbering scheme. We used a custom format and automati-
cally incremented the build number for Windows as well as web applications. We saw
that web applications need to be configured using an add-in so that they can be built
using an MSBuild file.

In the next chapter, we look at selected topics related to operating and extending
TFS. We also discover how the value of TFS can be augmented by leveraging other
Microsoft products such as InfoPath 2007, Access 2007, SharePoint Server 2007
(MOSS 2007), and SQL Server 2005 Analysis Services.
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Adminastering
and customizing 1FS

In part 3 of the book, we learn about selected operational and extensibility
features of TFS.

When administering TFS, you need to think about team project structure,
current and projected load, capacity planning, security, high availability, disaster
recovery, and so on. Your goal is to ensure that TFS is deployed as a good citizen
in a data center and is managed like any other piece of critical IT infrastructure,
using standard tools and processes.

When using TFS to implement your chosen software development process,
you may need to extend TFS as well as interoperate with other complementary
technologies. Additionally, you may find that there are out-of-band activities for
which TFS offers just one piece of the solution—you may need a workflow system
to tie all the pieces together.

In the following chapters, we learn about selected issues regarding TFS
administration and customization. We discover the limitations as well as the
possibilities.
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Configuring
and extending TFS

This chapter covers

Organizing team projects
Performance and high availability considerations
Creating custom controls

Creating key performance indicators

In this chapter, we look at a few issues that come up in real life. I assume that you
have a general idea of TFS and an understanding of the TFS object model, and
know how to install and administer the product. The topics discussed in this chap-
ter provide concrete illustrations and insights regarding how you can extend TFS to
suit your own requirements.

In previous chapters, we’ve discussed database management, version control,
and build features, both for TFS 2005 and TFS 2008. In this chapter we discuss how
to set up team projects, ensure scalability and high availability, promote ease-of-use
via custom controls, and create high-level key performance indicators (KPIs). While
discussing these topics, we drill down in relevant areas and talk about associated
features, limitations, and workarounds.

231
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This chapter doesn’t provide introductory information regarding how to use TFS,
program against its object model, create reports, and so on. I assume that you're
familiar with TFS and know the basics. The goal of this chapter is to dive deep into
selected problem areas, based on practical use cases and field experiences.

This chapter also explores how the value of TFS can be augmented by using com-
plementary products such as Excel 2007, SharePoint Server 2007 (MOSS 2007), and
SQL Server 2005 Analysis Services. Instead of using TFS as an island, you can derive
greater value by interconnecting and interoperating TFS with complementary tech-
nologies. The value of the larger solution is greater than the sum of its parts. After all,
TFS itself leverages key Microsoft platforms such as SQL Server 2005, SQL Server 2005
Reporting Services, Windows SharePoint Services 3.0, and so forth.

In this chapter, you’ll learn about the following:

= How to organize team projects—Team projects establish coarse-grained administra-
tive boundaries. Learn about the considerations, practices, and limitations asso-
ciated with creating new team projects.

= How to deploy TFS for performance and high availability—Like any other enterprise
asset, TFS needs to be deployed in a scalable, performant, and reliable manner.
Learn how to use 64-bit machines, offload some work from the main server, and
plan for disaster recovery.

m How to create custom controls— Custom controls offer the ability to customize
work item forms and enhance the user experience. Learn how to create custom
controls and host them in work item forms.

= Houw to create KPIs for monitoring project health—XKPIs provide a high-level snapshot
of project status. Learn how to create KPIs in SQL Server 2005 Analysis Services
and how to surface them in various applications.

Company types and TFS configuration issues

How you deploy, configure, and operate TFS depends on the size of your development
team as well as your organizational practices. Given the flexibility and extensibility of
the product, you can use TFS in a variety of ways.

Small companies

If you have a small development team with no more than five members, consider
using Team Foundation Server Workgroup Edition. Despite its name, TFS Workgroup
Edition supports Active Directory domain users, in addition to Windows workgroup
users. From a licensing perspective, TFS Workgroup Edition doesn’t require user or
device Client Access Licenses (CALs). For more information regarding the licensing
model for TFS, visit http://go.microsoft.com/?linkid=8883276.

Large companies

If you’re deploying TFS in a large organization, you’ll probably want to install TFS in
a dual-server configuration powered by appropriate hardware. For more informa-

tion regarding TFS capacity planning, visit http://msdn2.microsoft.com/en-us/
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teamsystem/aa718938.aspx for TFS 2005 and http://msdn.microsoft.com/en-us/
library/ms400691.aspx for TFS 2008. You should also configure the system to support

high availability and disaster recovery. Additional considerations include whether to
use 64-bit machines as well as virtual machines. Also, keep in mind that there’s a prac-
tical upper limit regarding the number of team projects that can be installed in a sin-
gle TFS instance.

Large companies with distributed TFS

You may need to install a network of distributed TFS instances due to a variety of rea-
sons—you may have multiple operating geographies, aneed to scale beyond the capacity
of a single TFS instance, multiple subsidiaries with their own IT departments, and so on.
In such cases, you may also need to generate cross-server reports (to do so, create a sep-
arate reporting database containing information from multiple TFS instances). Or you
may need to provide thin-client access to remote servers (to do so, use Team System Web
Access; download the TFS 2005 version from http://www.microsoft.com/downloads/
details.aspx?FamilyID=2105CIEE-565E-47B9-A5AC-9A8FF8A07862&displaylang=en
and the TFS 2008 version from http://www.microsoft.com/downloads/details.
aspx?Familyld=C568FBA9-3A62-4781-83C6-FDFE79750207&displaylang=en). Or you
may need to create builds from source files located in multiple TFS machines (discussed
in chapter 7), and so on.

Organizing team projects

When setting up TFS, one of the basic issues that you’ll need to think about is how to
organize your team projects. Should you create a separate team project for each appli-
cation in your organization? How about for each version? If you work in a consulting
company, should you create a separate team project for every client project? How
about for each client? How many team projects should you put on a single TFS server?
Can you archive a team project or move it to a different machine, in case resources
become scarce in a single TFS box? In this section, we look at these typical questions
and try to gain an understanding of the underlying factors.

A team project establishes an administrative boundary for a set of code files, work
items, documents, test cases, and other artifacts. A team project can contain multiple
Visual Studio solutions and projects—don’t confuse Visual Studio projects with team
projects. Conceptually, a team project is more of a management construct than a tech-
nical one. As such, it’s intended to be coarse-grained.

Let’s look at some of the elements that constitute a team project and review how
TFS handles them in the context of multiple team projects. We discuss how work
items, version control, reports, project portal, process model, and security consider-
ations need to be evaluated when structuring team projects.

Work items

Although there’s a single underlying database table for storing all work items belong-
ing to all team projects (and a single WorkItemStore class that exposes all work items
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stored in a particular TFS server), when using Team Explorer, work items are scoped
to a single team project. (The exception is the My Work Items for All Team Projects
work item query.) The scoping enables team members to manipulate work items
within a particular team project. You can also copy a work item from one team project
to another, although you can’t select multiple work items and copy them together.

To copy a work item from one team project to
another, right-click a work item in the Query Results
pane and select Create Copy of Work Item from the
context menu. Choose the target team project in the
Copy Work Item dialog box (see figure 9.1). You can
also link work items across projects. Click Add in the
Links tab of the work item form; in the Add Link Dia-
log box, click Browse. This action brings up the
Choose Related Work Item dialog box; you can choose
various team projects from the Project drop-down (see
figure 9.2).

Choose Related Work Item i

Project:

Copy Work Item 2| x|
Team project:
|msF_agle_t =l

Agile_Outsourcing_1
| le 1

Figure 9.1 You can copy work
items from one team project to
another.

21

|
" Tt contans: |

and type: I-’AI ‘Wark Item Types

Select items to add to the work item list:

D | workltem Type | Title

Figure 9.2 You can link work items across team projects.

Version control

TFS maintains a single version control tree with various team projects situated at peer
levels. This is evident when you launch the Source Control Explorer in Team Founda-

tion version control (TFVC). Assuming you have the necessary permissions, you can
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see the source files associated with all team projects
(see figure 9.3). For sharing code, when creating a
new team project, you can create a branch from the
source tree of an existing team project. You can also
branch across existing team projects at any time. Fur-
thermore, you can map multiple team projects to a
single workspace, facilitating code integration.

Reports

The reports in a team project are scoped to the cur-
rent team project. Let’s review how this is actually
implemented. Each report contains a report parame-
ter named Project. The DefaultValue for the
Project parameter is populated from the name of the
team project folder in the report server. The Default -
Value is set to the following expression:

=IIF (LEN (Parameters!ExplicitProject.Value) > 0,
Parameters!ExplicitProject.Value,

SPLIT (Globals!ReportFolder,

n/m)  GetValue (IIF(

split (Globals!ReportFolder, "/").Length >

1,1, 0)))

The Project parameter is used in the underlying
MDX queries to filter the report data and scope the
query to a single team project. Consequently, when
you view a report in Team Explorer or in the project
portal, you see the data associated with a single team
project. But the underlying data tier stores data for all
team projects in a single relational data warehouse
and in a single Analysis Services database. The Team
System cube stores the aggregated measures and
dimensions from all team projects. The team projects
belong to a dimension named Team Project (see fig-
ure 9.4). There’s nothing special about team projects
as far as the cube is concerned. You can create custom
reports to view server-level statistics, aggregating data
from multiple team projects.

Project portal

TFS creates a separate project portal for each team proj-

235

Folders. x ‘

= iﬂ AZHERJZKISERY
=[5y Agile_Outsourcing_1
M-8 Co F !
B3 TeamBuildT
=) MSF_agie_1
- Common_Framework
-3 Main
[#-{_1 Release
#-{3 5Qa
[+ TeamBuildTypes
-1 Test

m

Figure 9.3 TFVC creates a
single version control tree with
team projects at peer levels.

= | Assembly
= {_J: Assigned To
@ o build

& | Buid Quality
1 Build Status

alg

B [ Team Project

= 2 Team Project.Team Project

L2 Members

< Team Project

1 Member Properties
@ Agile_Outsourcing_L
& MSF_Agle_1

@ & Iteration

@ | Load Test Scenario

._'J: Load Test Transaction

[ Machine

= | Found In

@ | integration Build

@ | Activated Date

Closed Date

| Resolved Date

4 Actual Finish Date

Actual Stark Date

Deadiine Date

|’ Finish Date

| start Date

| outcome

[ Owner

[ Page Summary

@ L

[

|F Related Changed By

| Related Created By

| Related Date

| Related Iteration

7 Related Found In
£ Gedoy

S St

Figure 9.4 The Team System
cube contains a dimension named
Team Project.

ect. The project portal provides access to various reports, documents, lists, and so on.
You can also set up shared announcements, tasks, events, and other lists for the team
members. Distributed stakeholders can access near-real-time metrics using nothing but
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a web browser. But you can’t share a project portal across team projects. If you're exe-
cuting a collection of projects as part of a larger program, you can create a separate por-
tal for the program, containing common artifacts as well as cross-project metrics. (You
need to create the portal yourself; TFS won’t do this for you.) For drill-down purposes,
you can create links to the individual project portals from the program portal.

Process model

Team projects can be based on different process templates. TFS ships with two process
models—MSF for Agile Software Development v4.2 (MSF Agile) and MSF for CMMI
Process Improvement v4.2 (MSF CMMI). You can use additional third-party process
models or create your own. But keep in mind that in addition to other factors, the
complexity of the work item types associated with a process model determines the
number of team projects that can be hosted in a single TFS server.

Security

TFS contains server-level groups as well as team project-level groups. To view the server-
level groups, right-click the TFS server name, point to Team Foundation Server Settings
in the context menu, and choose Security (see figure 9.5). The default server-level

20
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permissions in Team Foundation Server, see Managing Permissions,

Figure 9.5 TFS creates
three default server-level

#  groups.
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groups are Service Accounts, Team Foundation Administrators, and Team Foundation
Valid Users. If you're using TFS Workgroup Edition, there’s another group named
Team Foundation Licensed Users. To view this group (assuming you’re using TFS Work-
group Edition), right-click the TFS server name, point to Team Foundation Server
Settings in the context menu, and choose Group Membership. To view the project-
level groups, right-click a team project name, point to Team Project Settings in the
context menu, and choose Security (see figure 9.6). The default project-level groups are
Build Services, Contributors, Project Administrators, and Readers. Notice that two
server-level groups—Team Foundation Administrators and Team Foundation Valid
Users—are automatically included in the projectlevel group. For information about
the permissions associated with these groups, visit http://msdn.microsoft.com/en-us/
library/ms252587.aspx.

You need to be careful about the rights associated with the Team Foundation Valid
Users group. This built-in group includes all TFS users, regardless of team projects. By

default, the Team Foundation Valid Users group has View Project-level Information
rights at the team project level. This means that any user of any team project can view

21X
Team Foundation server:  AZHERJZK3ISERY
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L

Y [MSF_agle_1 J\Project Administrators Mernbers of this group can perform all operations in the team project,
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“‘ﬁ‘m [SERVER]\Team Foundation Adrministratars Merbers of this application graup can perfarm all privileged operations on the sei
'ﬁ [SERVER]\Team Foundation Yalid Users This application group contains all users snd groups that have access to the servi

4] | 2
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add... Remove |
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In order for team project users and groups to view reports or manage the team project portal, you must also set security

permissions in SOL Server Reporting Services and in Windows SharePoint Services Sike Administration. For more information F'gure 96
about setting permissions in Team Foundation Server, see Managing Permissions, The prolect-level

groups contain

predefined server-

V. level groups.
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the list of all team projects located in a TFS server. He can also view the security groups
and associated memberships of any team project, as well as see the build reports asso-
ciated with any team project. For certain scenarios (such as multicustomer support), this
behavior could be absolutely unacceptable. To prevent this behavior, remove the View
Projectlevel Information right associated with the Team Foundation Valid Users group
at the team project level. (To do so, right-click a team project name, point to Team Proj-
ect Settings, click Security, and uncheck the View Project-level Information check box
for the Team Foundation Valid Users group in the Project Security dialog box.)

General recommendations for organizing team projects

Given all that we have learned about team projects, we can distill our knowledge into
a set of recommendations. Although many of the decisions that you’ll have to make
are situational, some general suggestions can be made regarding how to organize
team projects:

= Don’t create a new team project for every version of an application. Use the iter-
ation categories to organize the work items along the time dimension.

= Don’t create a new team project for every module in your application. Use the
area categories to group the work items based upon the structure of your
applications.

= Do create a new team project if you have a common framework code that’s
shared by multiple team projects. The common framework code is usually
maintained by a separate team and has its own release cycle.

= Do create a new team project if you require a separate project portal (maybe for
different stakeholders) or implement a different development methodology.

For more information on deciding whether to create a new team project versus whether
to use an existing one, visit http://msdn.microsoft.com/en-us/library/ms242894.aspx
and http://www.codeplex.com/BranchingGuidance/Wiki/View.aspx?title=Guidance
%20for %20Structuring %20Team % 20Projects.

Limitations and considerations

when creating team projects

At this point, you should have a good understanding of how the subsystems within TFS
work (or don’t work) across team projects. You’ve also learned about the general rec-
ommendations for designing team projects. But there are additional factors that you
need to keep in mind when constructing team projects. These pertain to system limi-
tations and team project migrations.

System limitations

There are certain limiting factors that should be kept in mind when creating team
projects. These are as follows:

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>


http://msdn.microsoft.com/en-us/library/ms242894.aspx
http://www.codeplex.com/BranchingGuidance/Wiki/View.aspx?title=Guidance%20for%20Structuring%20Team%20Projects
http://www.codeplex.com/BranchingGuidance/Wiki/View.aspx?title=Guidance%20for%20Structuring%20Team%20Projects

9.3.2

Limitations and considerations when creating team projects 239

Work item tracking metadata cache—The size of the metadata cache determines both
client and server resource consumptions. Having too many team projects in a sin-
gle TFS server may impact performance, as well as cause the server to hit the IIS
memory limits. One of the underlying problems in TFS is that regardless of mem-
bership, initially all users receive the metadata associated with all team projects.
The recommendation from Microsoftis to have amaximum of 500 MSF Agile team
projects or 250 MSF CMMI team projects per TFS server. For more information
regarding the issues involved with the work item tracking metadata cache, visit
http://msdn2.microsoft.com/en-us/library/aa974183(VS.80) .aspx.

SQL Server column limit—The work item table in the underlying TFS relational data
warehouse contains all custom fields defined for all work item types in all team
projects on a TFS server (see figure 9.7). Given the limit of 1,024 columns per
table in SQL Server 2005, you need to make sure that you stay under this limit.

Lack of MS Project Server support—There’s no native integration with Project
Server in TFS. (There’s an open source version of the connector available; to
learn more, visit http://www.codeplex.com/pstfsconnector.) Consequently, you
can’t get a cross-project view of resource utilization using the Microsoft Project
client. Each team project is associated with a separate project plan. Therefore, it
isn’t possible to easily get a unified view of resource allocations across projects

or perform resource-leveling beyond a single project, even if the same resource
is working on multiple team projects.

If you start running into these prob-
lems, your first instinct may be to try to
move some team projects to another
machine. But this isn’t as easy as you
might initially think. In the next sec-
tion, we discuss the issues involved in
moving team projects from one TFS
machine to another.

Moving team projects

There’s no standard way to back up
and restore an individual team project.
There’s also no standard way to move
an individual team project from one
TFS server to another. Consequently, if
you start hitting the aforementioned
limits or face performance degrada-
tion in a particular TFS instance
(depending on hardware configura-
tion and usage patterns), you won’t be
able to move some team projects to

= 1 dbo.work Item

= 3 Columns

7 _ID(PK, ink, not null)

=1 Wark Item {nvarchar{128), not nully

=] Previous State (nvarchar(292), nully

] _ LastUpdatedTime (datetime, null)

Z] _ DimensionMemberActive (bit, nully

2] System_Id (int, rull)

2] System_Title (nvarchar(256), null)

(5] System_state (nvarchar(256), null)

1] System_Rev (int, nul)

] System_Reason (nvarchar(256), null)

=] System_workitemType (nvarchar(256), null)

=] Microsoft_wSTS_Common_lssue (rwarchar(256), null)
=] Micrasaft_wSTS_Common_activatedy (nvarchar(256), nully
21 Microsoft_w5T5_Common_ResolvedBy (nvarchar(256), null)

=1 Microsoft_vSTS_Common_Resolvedieason (nvarchar(256), nully
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21 Microsoft_¥ST5_Common_Priority (int, nully
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Figure 9.7 The Work Item table contains the
custom fields defined in all team projects.
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another TFS instance in order to reduce load (especially if the target machine is
already populated with other team projects).

To transfer some team projects to a new TFS instance (one that doesn’t have any
existing team projects), back up the databases from the overloaded source TFS data-
tier machine and restore the databases in the new target TFS data-tier machine. After
restoring the databases, delete the unneeded team projects in the target machine (see
“Deleting Team Projects,” discussed later). Once you’re sure that the migrated team
projects have been accurately replicated in the target machine, delete them from the
source machine.

For information on how to move a TFS instance from one machine to another, visit
http://msdn2.microsoft.com/en-us/library/ms404869 (VS.80).aspx for TFS 2005
and http://msdn2.microsoft.com/en-us/library/ms404869.aspx for TFS 2008. You
can also use virtual machines to simplify TFS moves, provided you’re using powerful
hardware and find the performance, especially disk I/O, to be acceptable.

When copying TFS databases—backing up the databases from the source machine,
restoring the databases in the target machine, and keeping both machines opera-
tional—you need to be aware of the problem associated with instance IDs. An instance
ID uniquely identifies a TFS instance (it’s a GUID stored in the database). When you
move the databases from the source machine to the target machine, the source
machine’s instance ID also gets replicated in the target machine. Every client machine
contains a file named ServerMap.xml (located in the % USERPROFILE %\Local Settings\
Application Data\Microsoft\Ieam Foundation\l.0\Cache folder) that maps instance IDs
to server URLs. Consequently, if there are two TFS instances running with the identical
instance IDs, the client machines get confused about which machine to connect to, and
could easily connect to the wrong one.

To solve this problem, use a utility named Instancelnfo.exe (located in the %Pro-
gramFiles%\Microsoft Visual Studio 2008 Team Foundation Server\Tools folder) to
stamp the target TFS instance with a new instance ID. The steps are outlined here: to
clear the current instance ID, type the following (replacing <<your new data tier>> with
the name of the target data-tier machine):

"$TFSInstallDir%\Tools\InstanceInfo.exe" stamp /setup /install

/rollback /d TFSWorkItemTracking, TFSBuild, TFSVersionControl,

TFSIntegration /s <<your new data tiers>>
To generate a new instance ID, type the following (replacing <<your new data tier>>
with the name of the target data-tier machine):

"$TFSInstallDir %$\Tools\InstanceInfo.exe" stamp /d

TFSWorkItemTracking, TFSBuild, TFSVersionControl, TFSIntegration /s

<<your new data tier>>
When moving TFS tiers, also remember that a data-tier machine can talk to a single
application-tier machine, and vice versa. This means that if you’ve moved some team
projects to a separate data-tier machine (using the process described earlier), the new
data-tier machine needs to be paired with a new application-tier machine. You can’t use
the old application-tier machine with both the old and the new data-tier machines.
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When changing the data-tier machine, use the following command to notify the
application-tier machine of the change:

TFSAdminUtil RenameDT <data_ tier machine name>

When changing the application-tier machine, use the following command to inform
the data-tier machine of the change:

TFSAdminUtil ActivateAT <application tier machine name>

DELETING TEAM PROJECTS

After the move, use the following command-line tool (located in the %Program-
Files%\Microsoft Visual Studio 8\CommonIDE folder in TFS 2005 and in the %Pro-
gramFiles %\Microsoft Visual Studio 9.0\CommonIDE folder in TFS 2008) to delete
the unneeded team projects in the source and target TFS instances:

TFSDeleteProject /server:<tfs server name> <team project name>

Keep in mind that in TFS 2005, the TFSDeleteProject command doesn’t delete the
team project-related information from the data warehouse. It also doesn’t physically
delete the associated source files in TFVC. The source files in TFVC (the ones belong-
ing to the deleted team project) are only marked as deleted. You can still view the
deleted files along with their histories (and download the files to your local work-
space) provided the Show Deleted Items in the Source Control Explorer option is
selected. To see this option, on the Tools menu, click Options, expand the Source
Control node, and click Visual Studio Team Foundation Server.

In TFS 2008, the TFSDeleteProject command permanently deletes all data includ-
ing associated source files in TFVC. In TFS 2008, you can also use the tf destroy com-
mand to permanently remove source files (and folders) from TFVC as follows:

tf destroy <sever file spec>

This concludes our discussion of organizing and maintaining team projects. We now
focus on another aspect of hosting TFS—how to ensure optimal performance and
availability.

Performance and high availability

Performance and high availability are critical considerations when deploying TFS in
an enterprise environment. As the codebase and number of users grow, you need to
be able to scale TFS to meet increasing demands. Furthermore, you need to ensure
that an important service such as TFS remains available and doesn’t suffer from sud-
den disruptions.

Load balancing

TFS application-tier machines (assuming a dual-server installation) can’t be load bal-
anced using standard hardware load balancers or software solutions (such as network
load-balancing clusters). There are two reasons for this. First of all, an application-
tier machine maintains a number of system caches to optimize performance. For
example, there’s a Group Security Service cache that maintains group membership and
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TFSIntegration database (see fig-

ure 9.8). Consequently, you can’t load balance the application-tier machines using a
bank of machines operating as a web farm; you need to stick to a single application-
tier machine.

Reducing load on the application-tier machine

By default, the application-tier machine not only serves the TFS web service-based
requests from the client machines, it also hosts the SharePoint-based team project
portal and the SQL Server Reporting Services components. Depending on your usage
patterns, the presence of these two systems could place a burden on your application-
tier machine and reduce performance. If your application-tier machine is under
stress, consider offloading SharePoint and Reporting Services.

In addition to decreasing load on the TFS application-tier machine, another rea-
son why you might need to move the SharePoint site has to do with the IT policies in
your organization. Many organizations (especially larger ones) maintain a separate
web farm and a separate back-end cluster to host the SharePoint sites. Having invested
in such a scalable and fault-tolerant infrastructure, IT administrators are often not
inclined to support a one-off SharePoint site sitting in a TFS box. For instructions on
how to create project portals in a remote SharePoint machine, visit http://
msdn2.microsoft.com/en-us/teamsystem/aa718901.aspx. TFS 2008 supports remote
SharePoint instances, without going through complicated steps.

Note that currently there’s no standard way in TFS 2005 to move existing project por-
tals. The recommendation from Microsoft applies to creating new project portals in a
remote SharePoint machine. Also, note that TFS 2005 is officially certified to work with
Windows SharePoint Services 2.0 (WSS 2.0), not with SharePoint Portal Server 2003
(SPS). If you need to use SPS with TFS 2005, test thoroughly for potential compatibility
issues before making a decision. If you need to use WSS 3.0 with TFS 2005, visit httE://
msdn2.microsoft.com/en-us/teamsystem,/bb676233.aspx for detailed instructions.
TFS 2008 adds built-in support for MOSS 2007 and WSS 3.0.
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Using TFS 2008, you can also move Reporting Services to a remote server (running
on any port). You can’t do this if you're using TFS 2005. Offloading Reporting Services
from the application-tier machine improves performance and scalability.

Reducing load on the data-tier machine

You can move the Analysis Services database to its own server in order to decrease the
load on the data-tier machine. This reduces resource contention and is a best practice
when designing scalable systems for business intelligence (BI). In order to perform
the migration, you need to install TFS 2005 SP1 or TFS 2008. For instructions on how
to move the Analysis Services database to another machine, visit http://msdn2.micro-
soft.com/en-us/library/aa721760(VS.80).aspx for TFS 2005 SP1 installations and
http://msdn.microsoft.com/en-us/library/aa721760.aspx for TFS 2008 installations.

64-bit processor support

To improve performance, consider using 64-bit machines. 64-bit processors improve
performance by breaking the 4GB system memory limit imposed by 32-bit processors.
The performance boost is significant for large memory-hungry applications. Since
disk access is orders of magnitude slower than memory access, relational as well as
Analysis Services databases perform better by caching data in memory. For more
information regarding the increased capacities offered by 64-bit systems, visit http://
support.microsoft.com/kb/294418. For information on the advantages offered by 64-

bit platforms for running SQL Server 2005, visit http://www.microsoft.com/sql/edi-

tions/64bit/overview.mspx.

To use TFS in a 64-bit environment, you need to adopt a dual-server configuration.
The application tier (and the proxy server) needs to be installed on a 32-bit machine.
If you try to install the application tier on a 64-bit machine, installation process will fail.

You can use TFS 2008 with 32-bit or 64-bit SharePoint installations. To use TFS 2008
with 64-bit SharePoint, download the 64-bit version of the TFS SharePoint Extensions
(distributed as a power tool) from http://www.microsoft.com/downloads/
details.aspx?FamilyID=00803636-1D16-4DF1-S8A3D-EF1AD4F4BBAB&displaylang=en.

The data tier can be installed on 64-bit machines (using 64-bit versions of SQL
Server). SQL Server for x64 Editions runs natively on 64-bit platforms. Team Founda-
tion Build can also be installed in 64-bit machines, but will run under WOW64 (Win-
dows on Windows) mode.

High availability and disaster recovery

As discussed, you can’t use a web farm in the application tier for high availability pur-
poses. The best you can do is maintain a “warm” standby machine. You can keep a
second identical TFS application-tier machine on standby in case the primary
machine fails. The standby server should be kept updated with respect to changes
occurring in the primary TFS server—such as software updates, changes in security
and group membership, changes to the reporting services encryption key, and
deployed custom reports.
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If the primary TFS server fails, bring the standby server online using the TfsAdmin-
Util ActivateAT command. Also, change the DNS entries to point to the new machine.
For more information on how to bring the standby server online, visit http://
msdn2.microsoft.com/en-us/library/ms252501 (VS.80).aspx for TFS 2005 and http://
msdn.microsoft.com/en-us/library/ms252501.aspx for TFS 2008. A few third-party
solutions are available to automate this process (for information regarding a solution
from HP, visit http://h71019.www7.hp.com/ERC/downloads/4AA1-0019ENW.pdf).

To ensure high availability in the data tier, you can use SQL Server failover clustering.

Clustering involves configuring a set of identical machines to access a common disk sub-
system and switching over to another machine in case of a machine failure. But the
shared disk introduces a single point of failure. To mitigate this risk, good clustering sys-
tems use RAID (redundant array of inexpensive disks)—or SAN (storage area net-
work)—based solutions. For more information on how to configure TFS to use
clustering, visit http://msdn2.microsoft.com/en-us/library/ms179530.aspx. Although

you may need to go through some trouble to procure, set up, and maintain a cluster, the
benefit you get is automatic failover.

The other option to ensure high availability in the TFS data tier is to use SQL Server
mirroring. But when using mirroring with TFS, you don’t get automatic failover capa-
bility. Despite this, you may find mirroring to be useful, since it’s easier to set up and
maintain than a cluster. For more information on setting up TFS data-tier mirroring, visit
http://msdn2.microsoft.com/en-us/library/aa980644(VS.80).aspx for TFS 2005 and
http://msdn.microsoft.com/en-us/library/aa980644.aspx for TFS 2008.

Finally, you can simply back up and restore at regular intervals for disaster recovery

purposes. Due to the relatively long lead times involved, backup/restore is usually not
a solution for high-availability purposes. When backing up TFS, you need to back up
both the data-tier databases as well as the Reporting Services encryption key located in
the application tier. Instructions for backup can be found in http://msdn.micro-
soft.com/en-us/library/ms253151.aspx. When restoring, you may choose to restore to

the same machine or to a different machine. Instructions for restore can be found in
http://msdn.microsoft.com/en-us/library/ms253082.aspx.

Using custom controls in work item forms

One of the most interesting features available in TFS 2005 Service Pack 1 and TFS 2008
is the ability to add custom controls to the work item form. This adds significant
value—the functionalities that you can provide are limited primarily by your imagina-
tion. You could, for example, display a calendar control to select dates, create a time
reporting form to capture hours worked, change the color of a control as deadlines
approach, send the work item information via email, create a drop-down with custom
sorting, show a progress bar based on percent completed, display custom or built-in
reports—the possibilities are virtually limitless. Any data captured or computed using
the custom control can be stored in a work item field or in a custom datastore.

In this section, we discuss how to create custom controls that can be hosted in the
work item form.
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9.5.1 Creating custom controls
The overall process for creating custom controls is as follows:

= Modify the process template and add information about the custom con-
trol—its name, location, field mapping, custom attributes, and so forth.

m Create a Windows control that inherits from System.Windows.Forms.User-
Control as well as implements the Microsoft.TeamFoundation.WorkItem
Tracking.Controls.IWorkItemControl interface.

= Create a configuration file containing assembly and type information regarding
the custom control.

= Copy the assembly and configuration files to a predefined location where TFS
can find the custom control at runtime.

In this section, we create two custom controls for demonstration purposes. The custom
controls are displayed in the Details tab of the bug work item form (see figure 9.9). The
Show Build Report custom control reads the build number (specified in the Found in
Build field) and displays the corresponding build report. The Send Email custom con-
trol captures the data related to the current bug and sends it via email.

Mew Bug 1 : Fix Report Errors

Tile: [Fix Report Errors

~ Classification :
frea;  [Agle_Outsaurcng_1 =]
Iteration: [Agle_Outsourcing_t =
—Status

Responsbiliy: [OFfshore | steter [active x| rrisge: | =l
Assignedto;  [Localadmin 7| Resson: [rew =] riokys [z =
Rank: [

Description | History | Links | Fie Attachments Detak]

- General and Test 1 [~ Schedule
L o =] || Estimated Duration thours): [24]
Found in buld;  [Build_Test_20061222.1 || | Percent Completed: |s0
Resolved in build: [<None> || | scheduled start Date: [12/01/2006
Tesk Name: [ Scheduled Finish Date: | 12/03/2006
Test Id: | Deadline: [12/10/2008
Test Path: | actual Duration (hours): |
Test Stabus; |t Tested =] | Actual Start Date: [
External Id: | Actual Finish Date: |

Predacessors: |

— Custom Controls .
Show Build Report  Show Build Report |
SendBug asEmal  Send Emal |

Figure 9.9 You can add custom controls to the work item form.
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<o
Forward | ~—‘—‘—IDM

Build Build_Test_20061222.1 [

Summary =] Successfully Completed

Build name: i ;i

Teamn project: Agile_Dutsourcing_1

Type: Build_Test

Build machine: AZHERJIZK3SERV

Started on: 12/22/2006 1:01:36 AM

Completed on: 12/22/2006 1:01:48 AM

Quality: Unexarnined

Wark items opened: Not available

Log: ‘yhzher)2k3Servi\DrophBuild Test 20061222 1\Buildlog txt

Build steps v’)Succcssfully Completed
Build Step Completed On
Initializing build 12/22/2006 1:01:41 AM
Getting sources 12/22/2006 1:01:43 AM
Cornpiling sources 12/22/2006 1:01:44 AM
Cormpiling CommonFrameworkCode.sln for 12/22/2006 1:01:43 AM

Any CPU/Release
Compiling CommonFrameworkCode.csproj 12/22/2006 1:01:43 AM
Generating list of changesets and updating 12/22/2006 1:01:47 AM

work items

Copying binaries to drop location 12/22/2006 1:01:47 AM
Copying log files to drop location 12/22/2006 1:01:47 AM
Successfully Completed 12/22/2006 1:01:47 AM

Result details for Any
CPU/Release 0 Errors, D warnings, no test results, no coverage results

Ascociated changesets

ID Checked In By Comments

28 AZHERIZK3SERV\LocalAdmin Created team project folder $/Aqgile_Outsourcing_1 via the Team Project Creation Wizard
AZHERJZKISERV\LocalAdmin -

AZHERJZKISERV\LocalAdmin -

AZHERIZK3ISERV\LocalAdrnin =

AZHERJZK3ISERV\Localadrin -

AZHERJZK3ISERWV\Localadrnin -

AZHERJZK3SERWV\Localadrnin - -E

oo feo fa e e o
& f B 12 18 18

Figure 9.10 The build report is displayed when Show Build Report is clicked.

When you click Show Build Report, the build report is displayed (see figure 9.10). A
developer could use this report to learn where the build binaries are located, copy the
output assemblies, view the changesets that were included in the build, and get a list
of the associated work items. The same report is available from the Team Build node
in Team Explorer (double-click the build type and then double-click the target build),
and the Builds report (double-click the target build in the report). The custom con-
trol enables you to quickly access the information right from the bug form without
having to search for the build—a timesaver if you have a long list of builds, such as in
a continuous integration scenario.

When you click Send Email, the custom (ol x|
control displays a form for specifying the
recipient and subject information (see fig-
ure 9.11). The email contains all data associ- To  |developer@conpany com

From  [jami@tisinfo.com

ated with the bug, as well as attachments. You Subject [Fleass Check the Reporing Bug

can customize the code to only include the =
information that you deem necessary. This
enables you to conveniently send bug informa-
tion to any party, on an ad hoc basis, at any Figure 9.11 You can send the work item

. y e information via an email using the Send
stage of the work item’s lifecycle. Email custom control.

A
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Technical review: creating custom controls

To learn about the technical issues involved, let’s create a custom control from
scratch. Armed with this knowledge, you’ll be able to create custom controls to suit
your own business goals and plug them into the work item form.

MODIFYING THE WORK ITEM TYPE

Begin by modifying a work item type to include information about the custom control.
For more information on how to customize work item types, refer to http://
msdn.microsoft.com/en-us/library/ms243849.aspx. In a nutshell, if you want to cus-
tomize a work item type for use in new team projects, download the process template,

modify the XML file representing the
work item type, and upload the pro-
cess template back to TFS. The down-

AZHER J2K3SERY Settings - Process Template Manager

Process templates:

21

- 4.0 (default

MSF for Agile Software Development

MSF far CMMI Process Improvement - vé.0

load and upload operations can be
performed from the Process Template
Manager (see figure 9.12). To bring
up the Process Template Manager dia-
log box, click the Team menu, point to
Team Foundation Server Settings, and

Process templates summary;

[Choose the MSF for Agile Software Development process for prope:ts s
with short ifecycles and delivery-oriented teams who can work.

without lots of intermediate documentation, MSF For Agile Software
st'elwmrt is an iterative, scenario-driven development process for
Jbuiding .NET, Web, Web Service, and other object-oriented
Appltahnns It directly incorporates practices For handiing quality of
Lservice requirements such as performance and security, whilizes a
|cankext-driven approach (context-based) ko deterrine how to
loperate the project, explicitly calls out project risk as a success
icriteria For the optimal delivery of software, and incorporates all of

click Process Template Manager.

To modify a work item type for an
existing team project, use the wit-
export and witimport command-line

| Close

Figure 9.12 Use the Process Template
Manager to download and upload process
definitions for customization purposes.

utilities. To export a work item type,
type the following:

witexport /f <your filenames> /t http://<TFS_server name>:8080
/p <team project name> /n <work item types>

To upload a modified work item type, type the following:

witimport /f <your filename> /t http://<TFS_server name>:8080
/p <team project name>
Once you have access to the work item type definition file, insert the following line in
the appropriate location under the “FORM” node:
<Control Type="<custom control name>" FieldName="<work item field name>"
Label="<label to_display_onscreen>" LabelPosition="Left"
CustomAttributel="custom attribute_ 1"
CustomAttribute2="custom attribute 2"/>
You can add as many custom attributes as needed.
CONSTRUCTING THE CUSTOM CONTROL
Create a custom control as you normally would. Create
a Windows Control Library project. Add references to
the Microsoft.TeamFoundation.WorkItemTracking.

El- & References
i Microzoft. TeamFoundstion, WorkItemTracking, Chant
3 Microsoft, TeamFoundstion, WorkItemTracking. Controls
3 System
(3 System.Data
«3 System.Drawing
i System.Windows.Forms
3 System.xml

Client and Microsoft.TeamFoundation.WorkItem

Tracking.Controls assemblies (see figure 9.13) . On
ng ( 8 ) Figure 9.13 Add the necessary
reference files for creating a custom

control.

the design surface, drag and drop the necessary user
interface controls from the toolbox.
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Implement the Microsoft . TeamFoundation.WorkItemTracking.Controls. IWork-
ItemControl interface (see figure 9.14). The code that you write to implement this
interface will enable you to communicate with the work item host form as well as provide
access to the work item object. The Properties collection contains the custom prop-
erties that you pass from the work item type definition file. The WorkItemData-
source property gives you access to the current instance of the work item—you can
retrieve the values of its fields as well as perform operations such as copy and validation.
The InvalidateDatasource method is invoked by TFS (or your code) for rereading the
data from the underlying datasource (or the work item object) and refreshing the con-
trol. TFS also invokes the SetSite method, which provides an IServiceProvider
interface. By using the GetService method of the

IServiceProvider interface, you can access | e 5
. . a
the DocumentService service. The Document- S Frapestis
: 1 1 7 Fropesties { get; set; } : StrngDictionary
Service service allows add-ins and VSIP packages e
3 S WorkRemDatasource { geé; set: } ; object
to access the work item form, the query form, and L T skl i i
the results screen. = Methods
.. W Clearf} : void
Listings 9.1 and 9.2 show the code for a cus- © FlushroDatasourcef) : void
. . © fvaldateDatasource(} : void
tom control that displays a build report based on © SetStelIServiceProvider serviceProvider) : void
. . . . . = Events
the build number specified in the Found in Build g
field in the work item form. The general ebessrivoe bt ioulsind

approach is to fetch the value of the Microsoft.

VSTS.Build.FoundIn field from the work item Fgure914 TheIWorkItemControl
. . interface contains the necessary

object and then look up the build URI from the  members for communicating with the

BuildStore object. This information is used to  host work item form.

show the build report.

Listing 9.1 A custom control for displaying build reports

using System;

using System.Collections.Generic;
using System.Collections.Specialized;
using System.ComponentModel;

using System.Drawing;

using System.Data;

using System.Text;

using System.Windows.Forms;

using Microsoft.TeamFoundation.WorkItemTracking.Client;
using Microsoft.TeamFoundation.WorkItemTracking.Controls;

namespace BuildReportCustomControl

{
public partial class BuildReportCustomControl
UserControl, IWorkItemControl
{

public BuildReportCustomControl ()

{

InitializeComponent () ;
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}

#iregion IWorkItemControl implementation

// method implementations
void IWorkItemControl.Clear ()
{

1

void IWorkItemControl.FlushToDatasource ()

{
}

void IWorkItemControl.InvalidateDatasource ()

{
}

private IServiceProvider _serviceProvider;
void IWorkItemControl.SetSite (
IServiceProvider serviceProvider)

}

// property implementations
private WorkItem workItem;
object IWorkItemControl.WorkItemDatasource

{

_serviceProvider = serviceProvider;

get

{

return _workItem;

set

{

_workItem = (WorkItem)value;
}
}

private string fieldName;
string IWorkItemControl.WorkItemFieldName

{

get

{

return _fieldName;

set

{

_fieldName = value;

}
}

private StringDictionary _properties;
StringDictionary IWorkItemControl.Properties

{

get

{
}

return _properties;
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set

_properties = value;

}

private bool _readOnly;
bool IWorkItemControl.ReadOnly

{

get

{

return _readOnly;

set

{
}

_readOnly = value;

}

// event implementations

private EventHandler beforeUpdateDSEventHandler;

event EventHandler
IWorkItemControl.BeforeUpdateDatasource

add
{
beforeUpdateDSEventHandler =
(EventHandler)Delegate.Combine (
beforeUpdateDSEventHandler, value) ;

}

remove

{

beforeUpdateDSEventHandler =
(EventHandler)Delegate.Remove (
beforeUpdateDSEventHandler, value) ;

}

private EventHandler afterUpdateDSEventHandler;
event EventHandler
IWorkItemControl.AfterUpdateDatasource

add

{

afterUpdateDSEventHandler =
(EventHandler)Delegate.Combine (
afterUpdateDSEventHandler, value) ;

}

remove

{

afterUpdateDSEventHandler =
(EventHandler)Delegate.Remove (
afterUpdateDSEventHandler, value) ;

}

#endregion

Licensed to George McCAVITT <mccavitts-paypal@yahoo.co.uk>



}

Using custom controls in work item forms 251

/// this method is invoked when the Show Build Report

/// button is clicked

private void btnShowBuildReport Click (object sender,
EventArgs e)

{

WorkItem wkItem = (WorkItem) (
(IWorkItemControl)this) .WorkItemDatasource;

Field field = wkItem.Fields [ Find Foundin
: . number
"Microsoft.VSTS.Build.FoundIn"] ;
string buildNumber = field.Value.ToString() ;
if (buildNumber != string.Empty)
{
BuildReportForm buildInfoForm = new . .
) ) . Display build
BuildReportForm (buildNumber, wkItem.Project) ;
report form

buildInfoForm.ShowDialog (this) ;

}

else

{

MessageBox.Show ("Please Select a Build in the"+
"Resolved in Build drop-down") ;

At this point, we know how to display the build report form using the custom control.
Let’s look at the code for the build report form itself (see listing 9.2).

Listing 9.2 Code for the build report form

using
using
using
using
using
using
using

using
using
using
using

System;
System.Collections.Generic;
System.ComponentModel ;
System.Data;
System.Drawing;
System.Text;
System.Windows.Forms;

System.Web.Services;
Microsoft.TeamFoundation.Client;
Microsoft.TeamFoundation.Build.Proxy;
Microsoft.TeamFoundation.WorkItemTracking.Client;

namespace BuildReportCustomControl

{

public partial class BuildReportForm : Form

{

public BuildReportForm ()

{
}

public BuildReportForm(string buildNumber,
Project project) : this()

InitializeComponent () ;
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try
{
TeamFoundationServer tfs =
project.Store.TeamFoundationServer; Get ref to
BuildStore buildStore = (BuildStore) build store
tfs.GetService (typeof (BuildStore)) ;

string buildUri = buildStore.GetBuildUri (
project.Name, buildNumber) ;

BuildData buildData =
buildStore.GetBuildDetails (buildUri) ;

string buildUrl;
il 1 =rtfs. i.T i .

bui (%}J/rB '13/; U]i; OStimiF; Moniker" Determine and show
+ . ui u% .aspx.ar ifactMoniker=" + build report URL
buildData.BuildUri;

buildReportBrowser.Navigate (buildUrl) ;

}

catch (Exception ex)

{
}

MessageBox.Show (ex.ToString()) ;

}

private void btnback Click (object sender, EventArgs e)

{
}

private void btnForward Click (object sender,
EventArgs e)
{

}

buildReportBrowser.GoBack () ;

buildReportBrowser.GoForward () ;

}

DEPLOYING THE CUSTOM CONTROL

Deploying the custom control is simple. Instead of creating registry entries, simply
create a configuration file containing the assembly name and the type name for the
control. Create a file named <your_custom_control_name>.wicc; the contents are shown
in listing 9.3. Copy the custom control assembly as well as the .wicc file to the Micro-
soft\Team Foundatiom\Work Item Tracking\Custom Controls folder under either the
Environment.SpecialFolder.LocalApplicationData folder or the Environment.Special-
Folder.CommonApplicationData folder. Create the folder for the custom control if it
doesn’t already exist.

Once the assembly and .wicc files are deployed, bring up the modified work item
form by creating a new work item or looking up an existing one. You’ll see the custom
controls displayed on the form in the designated location (see figure 9.9 shown
earlier). Figure 9.9 also shows a second custom control for sending the work item
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information via an email; the source code for the custom control can be found in the
book web site.

Listing 9.3 Contents of the custom control configuration file

<?xml version="1.0"7?>
<CustomControl xmlns:xsi
="http://www.w3.0rg/2001/XMLSchema- instance"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" >
<Assembly>BuildReportCustomControl.dll</Assembly>
<FullClassName>
BuildReportCustomControl.BuildReportCustomControl
</FullClassName>
</CustomControls>
This concludes our discussion of how to create and display custom controls. We now
switch gears and talk about how to achieve another important real-life goal—display-

ing KPIs that present important information regarding the health of a project.

Creating and using KPIs for TFS

Key performance indicators (KPIs) represent critical metrics that quantify an organi-
zation’s performance. KPIs have become increasingly prevalent in recent years, as part
of an effort to improve the organizational decision-making process. KPIs are displayed
in the executive dashboards of many organizations—providing a high-level, yet objec-
tive view of corporate activities vis-a-vis the defined goals. You can use KPIs to monitor
project execution and team performance at an aggregate level.

Traditionally, KPIs have been created manually, based on analysis of project imple-
mentation data. The manual process often makes generating KPIs labor intensive and
error prone. You can create KPIs automatically in TFS, leveraging the back-end SQL
Server 2005 Analysis Services (SSAS) database. This approach not only eliminates the
time-consuming manual process but also provides a near-real-time snapshot of your
project’s health.

In this section, we create a few representative KPIs for TFS using SSAS and surface
them in Excel as well as MOSS 2007. You can apply these techniques to create your
own KPIs and include them in your dashboards. We illustrate the process using a step-

by-step approach.

Step 1—Creating a business intelligence project

Create a business intelligence project in Visual Studio. You can create the KPIs in one
of two ways.

The first option is to create an Analysis Services project, add the necessary tables, cre-
ate the appropriate data source views, design a cube with necessary measures and dimen-
sions, and create the KPIs that you're interested in. For a tutorial on how to create an
Analysis Services project, visit http://msdn.microsoft.com/en-us/library/ms170208
(SQL.90).asBx for SQL 2005 servers and http://msdn2.microsoft.com/en-us/library/
ms170208.aspx for SQL 2008. If you use this approach, you’ll need to refresh the cube
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periodically in order to reflect the P Impoct Anolysis Services 5.0 Dal ShaseiEas I L=TE
updated data stored in the underlying e, RN, %
TFS relational data warehouse.

Alternatively, you can create an B e gL crosen Sakaes 30d esste 00 Al serioss
Import Analysis Services 9.0 Database
project, import the TFSWarehouse e
database (see figure 9.15), and create ni:‘:"
custom calculated columns and KPIs ot =

per your requirements. Figure 9.16
shows the structure of the Team Sys-
tem cube after it’s imported. If you
modify the existing TFSWarehouse
Analysis Services database to include o e e e |
your KPIs, then TFS will keep your

A

KPIs updated by refreshing the cube  Figure 9.15 You can import an Analysis Services
periodically. Of course, you need to database to view its underlying design.

be especially careful when changing

the TFSWarehouse Analysis Services database, so as not to introduce errors inadver-
tently. The name of the target Analysis Services database is specified in the property
pages of the project (see figure 9.17). The target database is updated when you actu-
ally deploy the project.
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Figure 9.16 After the TFSWarehouse Analysis Services database is imported, you can study the design
of the Team System cube and make appropriate changes.
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TFS_KPI Property Pages d |
Configuration: |Active(Development) ¥ | Platform;  |NjA | Configuration Manager...
= Configuration Properties E Options

Build Deployment Mode Deploy Changes Only

Debugging Processing Option Default

Deployment Transactional Deployment False

B Target
Server localhost

Database TFSWarehouse|

Figure 9.17
Database You can specify
Analysis Services database to deploy Analysis Services objects to where to deploy
the modified
[o—xl ] = schema with
KPls.

Step 2—Creating calculated members

Browse the Team System cube and click the Calculations tab. Create the necessary cal-
culated members to support the KPI calculations. For our sample KPIs, create the fol-
lowing calculated members:

[Total Reactivated Bug Count]—Total number of bugs that were made
Active from Closed or Resolved states (see listing 9.4).

[Total Active Bug Count]—Total number of bugs that are currently in Active
state (see listing 9.5).

[Total Bug Count]—Total number of bugs in the system (see listing 9.6).
[Total Estimated Task Duration]—Total number of hours estimated for task
completion (see listing 9.7). Since this field doesn’t exist in MSF Agile, you need
to create it as a custom field by modifying the task type in the process template.
[Total Actual Task_Duration]—Total number of hours actually spent for
task completion (see listing 9.8). Since this field also doesn’t exist in MSF
Agile, you need to create it as a custom field by modifying the task type in the
process template.

Figure 9.18 shows the definition of the [Total Reactivated Bug Count] calculated
member.

Listing 9.4 Calculation for [Total Reactivated Bug Count]

Sum (

([Work Item]. [System WorkItemType] .&[Bug], [Work
Item] . [Previous State] .&[Resolved], [Work
Item] . [System State] .&[Activel),
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([Work Item] . [System WorkItemType] .&[Bug], [Work
Item] . [Previous State] .&[Closed], [Work
Item] . [System State] .&[Activel])

}

[Measures] . [Cumulative Count]

)

Listing 9.5 Calculation for [Total Active Bug Count]

Sum
(
{ ([Work Item]. [System State] .&[Active], [Work
Item] . [System WorkItemType] .&[Bugl)

}

[Measures] . [Cumulative Count]

Listing 9.6 Calculation for [Total Bug Count]

Sum

(
[Work Item] . [System WorkItemType] .&[Bugl,
[Measures] . [Cumulative Count]

Listing 9.7 Calculation for [Total Estimated Task Duration]

Sum
(
[Work Item] . [System WorkItemType] .&[Task],
[Measures] . [CRM Outsourcing Scheduling EstimatedDuration]

Listing 9.8 Calculation for [Total Actual Task Duration]

Sum

(
[Work Item] . [System WorkItemType] .&[Task],
[Measures] . [CRM_Outsourcing Scheduling ActualDuration]

When you click the Calculations tab, you may get an error saying “Unex-
pected error occurred.” To resolve this problem, make sure that the
assemblies named msmdlocal.dll and msmgdsrv.dll are located in the
%ProgramFiles %\Microsoft Visual Studio 8\CommonAIDE\PrivateAssem-
blies\ folder. Also, make sure that they’re identical to the ones located in
the %ProgramFiles%\Common Files\System\Ole DB\ folder. If the assem-
blies aren’t the same, copy the newer versions to the other location so
that both folders have the same version.
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Figure 9.18 The [Total Reactivated Bug Count] calculated member allows you to determine
how many bugs have regressed.

Step 3—Constructing KPIs

Browse the Team System cube and click the KPIs tab. For information on how to cre-
ate KPIs, visit http://msdn2.microsoft.com/en-us/library/ms174538.aspx. Create the
following KPIs:

® Bug Reactivation Ratio—Represents the proportion of bugs that are reacti-
vated, compared to the total number of bugs that are fixed (see listing 9.9).
This KPI helps you understand issues such as whether there’s a problem with
inadequate unit testing at the developer level (prior to submission to the SQA
team) or whether something is causing the system to regress.

® Bug Active Count_Ratio—Represents the proportion of bugs that are cur-
rently active, compared to the total number of reported bugs (see listing 9.10).
This KPI gives you a feel for the current “bug debt.”

m Task Actual_vs_Estimated Ratio—Represents the proportion of time taken
to implement tasks compared to the estimated time (see listing 9.11). This KPI
tells you how good your estimation process is.

Figure 9.19 shows the definition of the Bug_Reactivation Ratio KPI. When defining
a KPI, you can select a status indicator to graphically represent the value. Note that in
the status expression, a return value of -1 means very bad, a value of 0 means good, and
avalue of 1 means very good. Values in between -1 and 1 can also be returned to indicate
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Figure 9.19 The Bug Reactivation Ratio KPI gives you a feel for the effectiveness of the unit
testing process within the development team.

intermediate states. You can also specify the trend calculation (and a corresponding
indicator) to display how your KPIs are doing compared to another time period.

Listing 9.9 Calculations for Bug Reactivation Ratio KPI

Value Expression:
[Measures] . [Total Reactivated Bug_Count]
/ [Measures] . [Total Bug Count]

Goal Expression:
.33

Status Expression:
Case
When KpiValue ( "Bug Reactivation Ratio" ) / KpiGoal (
Bug Reactivation Ratio" ) <=1
Then 1
When KpiValue ( "Bug Reactivation Ratio" ) / KpiGoal (
"Bug_Reactivation Ratio" ) > 1
And
KpiValue ( "Bug_Reactivation Ratio" ) / KpiGoal (
"Bug Reactivation Ratio" ) <= 1.3
Then 0
Else -1
End
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Listing 9.10 Calculations for Bug Active Count Ratio KPI

Value Expression:
[Measures] . [Total Active Bug_Count]
/ [Measures] . [Total Bug Count]

Goal Expression:
.4

Status Expression:

Case
When KpiValue ( "Bug Active Count Ratio" ) / KpiGoal (
"Bug_Active_Count_ Ratio" ) <=1
Then 1
When KpiValue ( "Bug Active Count Ratio" ) / KpiGoal (
"Bug_Active_Count_Ratio" ) > 1
And
Kpivalue ( "Bug_Active_Count_ Ratio" ) / KpiGoal (
"Bug Active Count_ Ratio" ) <= 1.3
Then 0
Else -1
End

Listing 9.11 Calculations for Task Actual vs Estimated Ratio KPI

Value Expression:
[Measures] . [Total Actual Task Duration]
/ [Measures] . [Total Estimated Task Duration]

Goal Expression:
1

Status Expression:

Case

When KpiValue ( "Task Actual vs_Estimated Ratio" )
/ KpiGoal (
"Task_Actual vs_Estimated Ratio" ) <=1

Then 1
When KpiValue ( "Task Actual_ vs_Estimated Ratio" )
/ KpiGoal ( "Task Actual_ vs_Estimated Ratio" ) > 1
And
KpiValue ( "Task Actual vs_Estimated Ratio" )
/ KpiGoal ( "Task Actual vs_ Estimated Ratio" ) <= 1.3
Then 0
Else -1
End

9.6.4 Step 4—Viewing KPIs

Click the Browser View icon in the KPI tab to view the KPIs that you’ve defined (see fig-
ure 9.20). The browser view evaluates the KPIs and helps you validate that your KPI cal-
culations are working properly. Once you’re satisfied that the KPIs are correct, you can
surface them using Excel 2007, MOSS 2007, or custom applications.
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|Dlsplav Structure value | Goal | Status
'-? Bug_active_Count_Ratio 0.89 0.4 E
¥ Bug_Reactivation_Ratio 0.05 0.33 ﬂ
& Task_Actual_vs_Estimated_Ratio 1.5 1 [———)

Figure 9.20 KPIs can be viewed in SQL Server 2005 and other products.

USING EXCEL

The TFS KPIs defined in SSAS can be accessed from Excel. Click the Data tab and cre-
ate a new connection or use an existing connection (see figure 9.21) to connect to the
Team System cube. Create a PivotTable to display the data. You’ll find that the KPIs are

2l
show: IAII Connections ;]
Select a Connection:
— T [Dane] ﬂ PivotTable Field List e
=] Azherl2k3Serv DEMAdmin User 41 =
T3 [Blank] Show fields related to: !
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lank; 7
) [Rank] [ORevision Count —I
' ;:«EHBSEW TFS_KPI Team System Ostate C -
- 1? [ Wark Ttem URL
; H
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Figure 9.21 Excel 2007 allows you to easily connect to TFS
Analysis Services databases. ]l Row Labels I Values

available in the PivotTable Field List (see figure 9.22). You
can select the value, goal, status, and trend information to
be displayed in the spreadsheet (see figure 9.23). T
Note that as you expand your row hierarchies, the cor- EoE; rey—

C

responding KPI calculations are automatically recalcu-

lated. This means that at a granular row level, the KPI fora  Figure 9.22  The KPIs

row could show one kind of status, and when that row is defm.ed in an Analysis
. Services database are

rolled up to an aggregated row, the corresponding KPI  gisplayed in the Pivot

could show a different status (since the KPI information is  Table pane.
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Figure 9.23 KPIs defined in SQL Server 2005 Analysis Services databases can be displayed in

Excel 2007.

recalculated at each level). The automatic recalculation feature helps you to drill
down and discover the underlying cause of a problem.

Using Excel Web Services, you can host the same spreadsheet in SharePoint and the
stakeholders can view the information (including the KPI information) using only a
web browser. This allows you to create rich analytical dashboards reflecting your project
status and expose them to distributed stakeholders with minimal IT support. You need
to maintain the MOSS 2007 server, of course, but your target audience doesn’t need a
connection to SSAS, since you’re hosting the spreadsheet on the server side.

USING SHAREPOINT

MOSS 2007 Enterprise version provides built-in support for displaying KPIs defined in
SSAS. Just like Excel Web Services, this allows you to surface the TFS KPIs directly in
executive dashboards. If you don’t need the full analytical capabilities available in
Excel Web Services (such as drill-down, pivoting, and so on), use the MOSS 2007 KPI
list; it provides a simpler view.

The goal is to make the projectrelated KPIs available to distributed stakeholders
without requiring them to have access to TFS. The nearreal-time metrics regarding
the project health provide great value to senior management. This approach is better
than manually creating the key metrics from raw data and embedding them in weekly
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Template Selection Select a template:
Collaboration Meetings | Enterprise | Publishing

A site for creating, managing, and delivering Web pages, dashboards, and key
performance indicators that communicate metrics, goals, and business
inteligence information.

Figure 9.24 Use the Report Center site template to display TFS-related KPIs in MOSS 2007.

status reports. The manual process carries a high overhead, is prone to errors as well
as misreporting, and doesn’t provide near-real-time information.

To display the KPIs in MOSS 2007, create a Report Center site collection (see fig-
ures 9.24 and 9.25). The Report Center site template is available only in the Enter-
prise version.

In the newly created site collection, create a Data Connection Library. Populate
the Data Connection Library by uploading an existing data connection (.odc) file.
The .odc file should point to the SSAS database that contains the KPIs. You can create
an .odc file in an Office 2007 application and then upload it to the Data Connec-
tion Library.

Team System KPls Site Welcome TL-ONIRBAN\administrator = | My Site | Mylinks = | (@
g Team System KPIs Site This Site: Team System KL= SIG3] P
Er—

Wiewe All Site Content. Team System KPIs Site
Reports Using the Report Center *  contact Details -
Dashboards Report Center features include: Click here to add or
= Sample modify a contact
@ Key Performance Indicators (KPIs) enable you to communicate goals, mmwwm& .
® Dashboards enable you to give a more detaled and KPls. Dashboard Sample KPIs
= Data Connections ﬁ&rsnmﬁ:lt!svbwkdnrwofmmlnmTnm&mmmwwhmmmofh 2] ‘Show Orly Problems
R Reports ibrary and cick New'.
® The Reports ibeary is designed to store fles containing reperts and dashboards and alow easy access to information from Indicator L
previous time periods. Morale
To prepare this Report Center for use, the following actions are suggested:

# View the sample waorkbook to some of the of this Report Center

1 the samples do not work correctly ask an administrator to ensure that Excel Services are enabled and that this Report Center  Highlights w
is a Trusted Location T T -

» 1f you plan to use Excel to analyze information from existing data servers, create and upload data connection (0OC) files to the Wore Information
Data Connection Library. If you want users to create new KPI Lists then add them to the "Owners™ group. Users in the Quick Reference Guide
" group can edit pages but can not areate KPI Lists.

# Lipdate or remove samgle content Upcoming Events .
There are currently no
upcoming events, To add a new

T event, dick “Add new event”
Welcome to Report Center !t 2/18/2007 5:06 PM below.
by TL-ONIRBAN \administrator = Add new event

The Report Center enables you to areate, distribute, and manage business information.

[ Add new announcement

Figure 9.25 A Report Center site offers business intelligence capabilities.
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Export a data connection (for example, the one used in the

previous section, “Using Excel”) from Excel 2007 to MOSS
2007. To export the data connection, select the Data menu in

Data

__A Connections
3 Properties

=]
&

Refresh

Excel 2007 and click Connections (see figure 9.26). In the All- . © Edit Link

Workbook Connections dialog box, select a connection, and
then click Properties. In the Connection Properties dialog box,
click Export Connection File (see figure 9.27) and save the con-
nection to the data connection library in MOSS 2007. In the
Web File Properties dialog box, choose Database as the connec-

tion type, and ReadOnly as the UDC Purpose.

Connections

Figure 9.26 The
Connections menu
displays the available
connections.

Connection name:  [t-onirban TFS_KPI Team System
Description: I
Usage U
Connection type:  Office Data Connection
Connection file: |C:'|,Documents and Settings\LocalAdmin Browse...
™ always use connection file
Connection sting:  |provider=MSOLAP.3;Inteqrated Security=55P1; Persist
urity Info=True;Initial Catalog=TF5_KPI;Data
Source=Azher)2k3Serv;MDY Compatibilty=1;Safety
(Options=2;MD¥ Missing Member Mode=Error
[~ Save password
Command type: I'_'ut-v_'- _'_I
Command text: Team System
Excel Services: Authentication Settings... ]
Edt Query... Parameters... I | Export Connection File. ..
OK | Cancel I
7

Figure 9.27 Click Export Connection
File and export the data connection to

MOSS 2007.

The new data connection is added to the Data Connection Library with its approval
status as Pending (see figure 9.28). Change its approval status to Approved by clicking

Team System KPIs Site = stem Data Connection Library

Team Sy

Team System Data Connection Library

New =  Upload = Actions ~ Settings ~
'@ H-onirban TFS_KPI H-onirban TFS_KPI Team Connection file to Team
Team System System ! new System KPIs

View: All Items i
-
ONIRBAN \administrator

2/18/2007
£:00 PM

Pending

Figure 9.28 The data connection file exported from Excel is available in a data connection library
in MOSS 2007, with its initial approval status as Pending.
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the Approve/Reject option available in the drop-down menu associated with the
name of the connection.

After the data connection is created, it needs to be marked as trusted. From the
SharePoint Central Administration page, select a shared service and navigate to the
corresponding Shared Services Administration page. In the Excel Services Settings
section, click Trusted Data Connection Libraries, and then click Add Trusted Data
Connection Library. In the Add Trusted Data Connection Library screen, add the URL
of the previously created data connection library and create a trusted data connection

library (see figure 9.29).

Shared Services Administration: SharedServicesl > Excel Services Trusted Data Connection Libraries > Trusted Data Connection Library

Excel Services
Add Trusted Data Connection Library

=l Location

A data connec
to access data cor

ary from which workbooks opened in Excel Services are permitted Address
ction description files,

The document library address of this data connection library.
http://tl-onirban: 25565/ sites/teamsyst

Description
The optional description of the purpose of this data connection library.

[ OK H Cancel }

Figure 9.29 Create a trusted data connection library to store safe connections.

At this point, you have a trusted data connection library ready to be consumed from
your site collection. The Report Center site template contains a new type of list called
KPI List. Create a new KPI list for hosting the KPIs defined in TFS. To add the KPIs to
the list, on the New menu, select Indicator Using Data in SQL Server 2005 Analysis
Services. In the New Item screen, specify the path to the trusted data connection in
the Data Connection text box. The available KPIs will be displayed in the KPI List list
box (see figure 9.30). Select a KPI and click OK to add it to the KPI list. Repeat this
process for each KPI. The KPI list will contain all the KPIs that you've added (see fig-
ure 9.31).

Once the KPIs from TFS are available in the KPI list, the next step is to add a web
part to display the KPIs in the dashboard. MOSS 2007 introduces a new web part
named Key Performance Indicators (see figure 9.32). In the design page of the dash-
board, click Add a Web Part and add a Key Performance Indicator web part. In the
Indicator List text box, type the URL of the KPI list created previously. Save your
changes. The KPIs from TFS now appear in the dashboard (see figure 9.33).
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Team System KPIs Site > Team System KPIs List > New Item

Team System KPIs List: New Item

Data Connection Data Connection:
Select the data connection that contains the connection information for the SQL Server | http://tl-onirban: 255565/ sites/te: +, lj| =
2005 Analysis Services server, database and cube that contains the KPL e Slaitestoaenerstam. -+

Examples:

http:/fportal/dataconnections/datacube. odc
or [dataconnections/datacube.odc
This data connection does not use encryption for the communication
with the SQL Server 2005 Analysis Services server. It is recommended
to enable encryption for the SQL Server 2005 Analysis Services server
to help prevent unauthorized users from viewing this information.

SQL Server 2005 Analysis Services KPT KPI:
Select the SQU Server 2005 Analysis Services KPI for this indicator. Only display KPIs from display folder =
Some KPIs have several other KPIs that contribute to their value. Select Indude child All KPIs '

indicators to display these other KPIs in the KPI List.

Bug_Reactivation_Ratio
Task_Actual_vs_Estimated_Ratio

[Findude child indicators
Indicator Details
Desaiption:

Value: 0.76
Goal: 0.4

Status: 0

Trend:

Parent Indicator: None
Child Indicator: None
Default time slice: None

Name Name:
Enter the name of the indicator. "Bug Active Count Ratio -
Comments Comments:

Comments help explain the current value or status of the indicator.

8 Details Link
8 Update Rules

Figure 9.30 Create a KPI list to host the KPIs from TFS.
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Team System KPIs Site > Team System KPIs List

Team System KPIs List

Figure 9.31 The KPI list is populated with KPIs from TFS.

€]

Team System KPIs Site

d)Add Web Parts to Top Left Zone

[ (=] Business Data Related List

[ 2= Excel Web Access
Use the Excel Web Access to interact with an Excel workbook as a Web page.

O |3] view Web Part
Displays iViews from SAP portal servers.

E] j WSRP Consumer Web Part
Displays portlets from web sites using WSRP 1.1.

Content Rollup

[J | &l site Aggregator
Use to display sites of your choice.

Dashboard

Display a list of items related to one or more parent items from a data source in the Business Data Catalog.

ﬂ Key Performance Indicators

your organization is perFDrTn:ng with respect to your goals.

Shows a list of status indicators. Status indicators display important measures for your organization, and show how

[ == KPIDetails

Services KPls,
Default

F j Content Query Web Part

Displays the details of a single status indicator. Status indicators display an important measure for an organization and
may be obtained from other data sources induding SharePoint lists, Excel workbooks, and SQL Server 2005 Analysis

vl

Advanced Web Part gallery and options

add | [ cancel ]

Figure 9.32 MOSS 2007 introduces a new web part for displaying KPls.
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‘eam System KPIs Site Welcome TL-ONIRBAN\Administrator = | My Site | MyLinks ~ | @
I:ﬁ Team System KPIs Site This Site: Team System KP1s 51 (3]
Team KPls Site:
View Al Site Content | Team System KPls Site
Lists Team System KPIs

= Team System KPIs List |

(1] Show Orly Problems

Indicator Goal Value Status

Bug Active Count Ratio 0.4 076 el

Bug Reactivation Ratio 0.33 035

Reports
Dashboards

» Sample

Task Actual vs Estimated Ratio 1 Lt

Resources
= Data Connections
* Report Calendar

= Reference Library

& Recydle Bin

Figure 9.33 The dashboard in MOSS 2007 displays KPIs based on team project metrics, providing key
insights into project health.

Summary

In this chapter, we saw that TFS was designed with extensibility in mind. Since there’s
no one-size-fits-all solution that can resolve the myriad challenges associated with
developing software for many different kinds of businesses, it’s essential for a horizon-
tal platform such as TFS to have easy customization options. As we learned in this
chapter, you can extend TFS to support custom controls as well as create KPIs to pro-
vide operational intelligence. The open architecture of TFS also facilitates easy inte-
gration with complementary applications, such as Excel, Project, Outlook, InfoPath,
SharePoint Server, SQL Server 2005 Reporting Services, SQL Server 2005 Analysis Ser-
vices, and so on. Some of these integrations are available out of the box, while other
applications can be integrated via custom programming.

Integration with various third-party products (for example, requirements-gather-
ing tools such as Borland CaliberRM) helps fill the gaps that exist in TFS. Other third-
party products, such as Teamprise, make TFS accessible from non-Microsoft platforms.
You can also modify the process templates to support development methodologies
such as rational unified process (RUP) or Scrum, or create a custom process for your
own organization.

In the next chapter, we discuss how to use TFS as part of a larger workflow. In any
development organization, one of the key challenges is to set up an effective workflow
so that routine issues get resolved in a predictable way. If you can automate the rou-
tine activities as part of a desired workflow, you can better ensure that issues don’t fall
through the cracks. Furthermore, instead of expending your energy chasing the rou-
tine matters, you can focus on the exceptions. An automated workflow-based system
helps improve the productivity of the entire team.
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This chapter covers

®  Windows Workflow Foundation basics
m [ntegrating WF with TFS

Many human interactions are inherently asynchronous. When working with a team
of people, you may not always receive instant feedback. Your colleagues may need
to perform the requested tasks on their own schedules and convey the results back
to you later. Workflow technologies help manage long-running interactions
between humans as well as systems. A workflow solution provides an overarching
framework for orchestrating a group of activities that may run in sequence or in
parallel—in a predefined or dynamic path, based on rules and events. Modern
workflow systems support serialization in durable storage, sequential and state-
machine based processes, tracking and auditing features, dynamic modifications at
runtime, and flexible hosting models. These systems offer a compelling solution
for managing team interactions and business processes.

Although the benefits of separating business rules from other application logic
have been obvious for a long time, until now, there hasn’t been a widely available
inexpensive framework to create and manage workflows. Most workflow systems in
the market have been proprietary vertical applications. Microsoft’s entry in this
market, via Windows Workflow Foundation (WF), changes the game. WF is a part of
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Microsoft .NET Framework 3.x. By pushing workflow and rules capabilities down to
the infrastructure services layer, Microsoft enables you to use workflow technology in a
wide variety of applications. Workflow is no longer a niche concept with a proprietary
implementation—WF has made workflow technology available for the masses.

This chapter goes beyond TFS and discusses how you can orchestrate TFS to oper-
ate with complementary systems as part of a larger workflow. We discuss how you can
use WF to support asynchronous interactions in conjunction with TFS. We start with
the realization that there are many typical out-of-band activities in a real-life software
development process that aren’t supported in TFS (such as a structured code review
process). In order to be effective, TFS needs to coexist within an ecosystem of interop-
erable tools and technologies that drive the development process. TFS isn’t the be-all
and end-all solution to all software development problems.

Regardless of which version of TFS you’re using, you’ll find that certain kinds of
asynchronous team interactions are common and important in the development pro-
cess. If your project happens to be based on a distributed delivery model—with multi-
ple organizations and teams involved in requirement gathering, project management,
development, quality assurance, deployment, hosting, and production support—I
believe you’ll quickly realize that while TFS can be an important piece of the solution,
it’s not suited to be the only solution. In such cases, you’ll need to integrate TFS in a
heterogeneous distributed environment with unpredictable response times (keep in
mind potentially different time zones and jurisdictions). For example, you may want
to integrate TFS with partner organizations who may have proprietary project manage-
ment, version control, and issue-management systems. In such a scenario, you’ll find
WF to be a valuable tool along with TFS. Workflow technologies help coordinate activi-
ties across systems that weren’t designed to work with one other.

In this chapter, you’ll learn about the following:

= Windows Workflow Foundation—The architecture of Windows Workflow Founda-
tion (WF) and what the main building blocks are.

» How to integrate WF with TFS—Streamline your operations by using WF to
orchestrate development activities in concert with TFS. We look at how WF can
be used to manage distributed builds in a scalable, maintainable, and fault-
tolerant manner.

Company types and workflow issues

Automation and workflow needs vary depending on how many people are involved,
how much the processes change over time or across business units, how closely located
the stakeholders are, and a host of other factors. For small organizations, the default
workflows available in MOSS 2007 may be sufficient. For large organizations, you may
need to create a custom application integrating WF and TFS. For very complex work-
flows with significant authoring, customization, simulation, reporting, tracking, and
management needs, you may look at orchestrating TFS activities using full-blown busi-
ness process management (BPM) solutions.
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BPM solutions offer enterprise-class platforms with rapid application development
capabilities using flexible process modeling tools, reporting dashboards, business
rules engines, role-based security, full auditability, dynamic modification of in-flight
processes, multiplatform support, and so on. These systems also include sophisticated
process monitoring infrastructure for identifying bottlenecks, running what-if analy-
sis, optimizing performance, and so forth. If your development project spans multiple
stovepipe systems, departments, and even enterprises, you’ll benefit from end-to-end
process management capabilities offered by BPM systems. (For more information on
the BPM technology, visit http://www.bpminstitute.org.) You can use BPM engines to
integrate single or multiple TFS systems in your enterprise.

Small companies

Although in a small company, you may be able to get by without using a workflow sys-
tem for managing collaborative activities (you could use Microsoft Outlook or Micro-
soft Project to manage your tasks, for example), you’ll encounter instances when
using workflow technology increases your productivity and efficiency. A small com-
pany can’t afford to have a large project management office. Given the scarcity of
project management personnel, many process-related activities need to be self-man-
aged. When multiple parties are involved and their work needs to be coordinated out-
side TFS—such as when collaboratively developing business requirements involving
multiple stakeholders—you’ll find that without a process framework, the efforts
become haphazard. If a small company has contributors located in multiple locations
(which is increasingly likely in this day and age), the manual collaboration process
becomes even more difficult to manage.

Large companies

In a large company, the need for effective coordination between multiple stakehold-
ers is significantly higher. Keeping track of multiple threads of activities and identify-
ing the blocking issues requires nontrivial efforts. How do you know who’s supposed
to do what and what’s actually been accomplished within the overall execution con-
text? You could maintain a simple task list in Microsoft Outlook or Microsoft Project
and update the status daily. But you’ll quickly find that this approach is neither scal-
able nor sustainable for large teams. You’ll spend too much manual effort every day to
determine status of outstanding tasks, and depending on their individual status, to
channel each of them to the appropriate person.

The goal should be to minimize manual involvement in routine tasks. To manage
asynchronous multiparty interactions, you need to set up a process that has its own life-
cycle and can take care of itself. While running, the process should be able to wait for
a response—removing itself from memory to conserve resources—and then continue
from the last execution point. The behavior should be configurable using triggers and
rules. The process should know what to do next, based on external events and its cur-
rent state. It should notify stakeholders when exceptions take place or if something
doesn’t get done for too long. Once the process is launched, you should be able to “fire
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and forget” and focus your attention to other tasks. You should only need to get
involved on an exception basis. Once the infrastructure is set up, you should be able to
start a workflow-enabled process and rely on the workflow engine to guide the process
through the necessary steps and to its conclusion.

Large companies with distributed TFS

In a company with multiple TFS servers, you'll find workflow technology useful when
coordinating activities across TFS machine boundaries. Since the machines could be
distributed in multiple locations—possibly connected via WAN links—you’ll face the
inherent challenges associated with long-distance communications. Given the latency
and unpredictability of WAN links, you’ll need to deal with unexpected failures and
unplanned wait times. A workflow framework makes the multisite coordination pro-
cess more sustainable and scalable.

Built-in workflow capabilities in TFS
TFS has the built-in capability to handle workflows, as part

of the Microsoft Solution Framework (MSF) process Active
model. MSF comes with a number of predefined process
models, namely MSF for Agile Software Development A Ieée&‘

(MSF Agile) and MSF for CMMI Process Improvement Deferred, Rengivod

(MSF CMMI). MSF can also be used to create additional i
process models; third-party process templates exist to
support Scrum, XP, and so on.

Each process model in MSF implements the notion of

workflows by defining states and rules for state transi-  Figure 10.1 The states and
transitions associated with the

Task work item in MSF Agile

Closed

tions. Each work item type definition contains an associ-
ated workflow that describes various state transitions and
corresponding actions (see figure 10.1). When you create a new work item or change
its state, the workflow logic is invoked automatically. The workflow logic determines
what happens next.

The workflow capability in TFS is independent of WF. You can’t create a workflow
in WF and use it in the work item tracking system in TFS. To create a custom workflow
for a particular work item type in TFS, you need to edit the corresponding type defini-
tion XML file in the process template.

Although many activities can be modeled as TFS work items, you’ll encounter out-
of-band issues that need to be managed outside TFS. People typically use multiple appli-
cations to manage the process of human collaboration. For example, Microsoft Outlook
is used for asynchronous communications, Office Communicator for real-time interac-
tions, and MOSS 2007 for group-oriented collaborations. In order to integrate these
applications with TFS as part of a larger long-running activity, you need workflow sup-
port. When coordinating multiapplication, multiparty, and even multiorganizational
interactions, you need an infrastructure that provides general workflow capabilities.
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Furthermore, collaborative tasks such as requirements review, code review, exam-
ining check-in exceptions, collecting multisite source files, and creating distributed
builds aren’t necessarily best modeled as TFS tasks. The reasons are as follow:

= Not all team members may have access to Team Explorer because of licensing,
security, and connectivity requirements.

= The workflow associated with a task in a team project may not be suitable for an
administrative task. A typical TFS task is usually associated with a scenario (or a
requirement). A TFS task contains the fields and transitions necessary to track
its implementation within a process framework. Consequently, the default TFS
task (for example, the task type defined in MSF Agile) isn’t suitable for manag-
ing ad hoc out-of-band activities.

= You may need to asynchronously coordinate multiple applications to imple-
ment your development process. You can’t invoke an external application from
the workflow associated with a TFS task. You could trap the WorkItemChanged-
Event event to detect state changes and invoke custom logic in a web service,
but this approach doesn’t solve the core problem of orchestrating asynchro-
nous human or system interactions.

= Since work items in TFS can’t be deleted, inserting administrative tasks in the
database creates permanent junk entries. Unless you’re careful, the administra-
tive tasks could end up in the Team System cube and also appear in the
reports—producing potentially misleading information.

Because of these reasons, I feel that you’ll find it more effective to use a workflow tech-
nology such as WF to manage asynchronous out-of-band tasks. These tasks are tracked
outside TFS, although they might invoke specific functionalities in TFS. Without a well-
defined workflow framework, too many things fall through the cracks when coordinat-
ing interdependent actions of multiple team members or applications.

An overview of Windows Workflow Foundation

Workflow technologies enable you to construct application logic using a graphical
flowchart-type approach. This approach makes the code more understandable and
maintainable. You can visually inspect the logic and determine its general structure
and context without delving into potentially undocumented and unintelligible code.
In complex enterprise applications—where the cost of ownership is relatively
high—using workflow technologies to model the business logic brings greater visibil-
ity, flexibility, and simplicity in program design. A system based on a workflow technol-
ogy is self-documenting, compared to a system implemented using pure code.
Additionally, you get built-in support for long-running asynchronous interactions (for
example, infrastructure-level support for state passivation and activation). A good
workflow platform reduces the amount of custom code that needs to be written for
performing routine orchestration-related functions, thereby improving productivity
and quality.
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Despite the appeal of workflow-based systems, one issue to consider is application
performance. The farther abstracted you are from machine code, the greater the per-
formance penalty at runtime. Given the multiple layers of infrastructure code that sur-
round your custom workflow code, you need to make sure that the performance is
acceptable on a given piece of hardware under the expected load.

Given the steady improvements in processing power and decreasing computation
costs, in general, it’s now practical to run workflow systems for business applications.
Asynchronous human or system response times are orders of magnitude higher than
program execution times anyway. Nevertheless, you should inspect the workflow-
related performance counters to understand how the system is performing and where
any potential bottlenecks might be. For a discussion on how to implement high-per-
formance applications using WEF, visit http://msdn2.microsoft.com/en-us/library/
Aa973808.aspx#workflowperfcharacteristics_topic2. For information regarding WEF-
based workflow performance counters, visit http://windowssdk.msdn.microsoft.com/

en-us/library/ms732345.aspx.

WF ships with support for both sequential and state-machine-based workflows (see
figure 10.2). A sequential workflow goes through a well-defined series of steps; it follows
a predictable execution path. A state-machine workflow, on the other hand, doesn’t fol-
low a deterministic path between its start and end points; the workflow transitions from
one state to another, depending on the currentstate and
the triggering event conditions. Generally, you’ll default

to using the sequential workflow model. But if you can’t
come up with a deterministic process or have too many
variations in your standard process, you may find it sim-
pler to model the workflow as a state machine.
Applications created with WF run on Windows Vista, Yes
Windows 2008, Windows 2003, and Windows XP (with
SP2) machines. For Windows 2003 and Windows XP, you
need to download and install the .NET Framework 3.x
runtime files. In addition to a workflow engine, WF con-
tains a rules engine that can be used to model business
rules. The rules may support workflow conditions or

Loan Originated

Borrower
Credit Rating

K?
°© No

i Figure 10.2 A sample
may be consumed directly from external systems. sequential workflow

Layers in WF

WF is based on a layered architecture (see figure 10.3). The top-level building blocks
in a WF application are activities. WF ships with a number of predefined activities (see
figure 10.4). You can also create custom activities by implementing an interface. From
an architectural perspective, WF consists of the following layers:
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Visual Studio Workflow Designer ‘ Custom Designers

Activities

Validation Compilation Senalization Visualization

[ Transactions ] [ Fault Handling } [ Cancellation ] [ Compensation l

Illl! |!" I !I”!'"! Scheduling ' Instance Mgmt | |

Host Application

»  Hosting layer—This layer provides the host process.
Since workflows are nonexecutable assemblies, they
can’t run by themselves. The flexible hosting model
allows you to run WF workflows in console applications,
Windows applications, Windows services, web services,
MOSS 2007, and in other custom applications.

»  Runtime layer—This layer consists of two components:
the runtime engine and the runtime services. The
runtime engine launches the workflow, executes the
activities, manages state, tracks progress, and so forth.
The runtime services component provides the actual
implementation of the services that are invoked by the
runtime engine. These pluggable services include sup-
port for tracking, transactions, scheduling, threading,
and so on. In addition to out-of-the-box services, you
can create new custom services or create custom
implementations of existing services.

»  Workflow model layer—This layer consists of activities

and associated rules. WF ships with a number of out-of-
the-box activities for invoking conditional logic, loop-
ing, calling web services, handling events, and so on.
There’s also a general purpose activity for hosting cus-
tom code. You can write custom code in your workflow
application either by using the generic code activity or
by creating a new custom activity. WF also contains a

Figure 10.3 Windows
Workflow Foundation
is based on a layered
architecture stack.
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built-in rules engine that can be used to construct various conditions associated
with activities. Activities in WF can also be composite—an activity can contain
other child activities.

10.3.2 Creating WF applications

WF-based workflows can be created in a variety of ways, depending on the level of cus-
tomization required and the technical skill level of the author. You can create work-
flows in Visual Studio (see figure 10.5). Using Visual Studio, you can leverage the full
range of capabilities available in WF.

The workflow designer available in Visual Studio can be rehosted in custom appli-
cations, making it possible for nontechnical stakeholders (such as business analysts) to
create or modify workflows without requiring Visual Studio. WF ships with a sample
program that demonstrates how to host the workflow designer in a Windows Forms
application. Third-party tools exist for hosting the workflow designer in ASPNET/
AJAX applications. Business analysts can use SharePoint Designer 2007 to create sim-
ple workflows without writing any code.

A powerful feature of WF is the ability to make incremental changes dynamically to
a running workflow. You can add or delete activities, create new rules, or change the
properties of existing activities while a workflow is in progress. WF workflows can be
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Figure 10.5 Visual Studio offers an integrated workflow authoring environment.
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expressed in Extensible Application Markup Language (XAML), in pure code, or
using a combination of XAML and code-beside files. The XAML approach enables
workflow designers and developers to decouple their work. XAML support also makes
the workflow definitions interoperable and exchangeable between compatible sys-
tems. No matter which authoring strategy you use, the workflows are compiled into
.NET assemblies by the workflow compiler program (wfc.exe). Although WF doesn’t
support Business Process Exception Language—-based workflows in version one, BPEL
support is expected in a future version. (BPEL is a specification for creating web ser-
vice-based interoperable business processes.)

WF is a core technology that’s being embedded in several Microsoft products. In
addition to MOSS 2007, other Microsoft products such as Microsoft Speech Server 2007,
and future versions of Microsoft BizTalk Server, Microsoft Identity Integration Server,
and Microsoft Dynamics will incorporate the WF technology. WF is an integral part of
NET Framework 3.x—along with sister technologies such as WPF (Windows Presenta-
tion Foundation) and WCF (Windows Communication Foundation).

Being a framework as opposed to an application, WF doesn’t include high-level
features such as built-in support for human workflows. For example, you can’t assign
tasks to users or groups, obtain a current To-Do list for a particular user, automati-
cally notify users when tasks are assigned to them, and so on. To efficiently support
human-based workflows, you also need a team portal that interoperates with WF and
provides the features necessary to support effective human interactions. MOSS 2007
offers such capabilities.

Creating a central build from distributed TFS machines

In chapter 7, we looked at retrieving source files from multiple machines and creating
a central build. We modified the build script to fetch source code from multiple TFS
instances. Recall that in the build script, we modified the TeamSystemUrl property to
download the source files from specified distributed TFS machines. In this section, we
implement a solution for creating a central build using WF.

Using WEF, we can make the build process more automated, fault-tolerant, and inte-
grated. Figure 10.6 shows the process associated with creating a central build from two
TFS machines. You can extend the example to include additional TFS servers.

This example serves as a proof-of-concept regarding how WF can be used to
enhance the value of TFS. Using WF, you can extend and integrate the capabilities
offered by TFS as part of a larger solution.

In this example, we assume that there are two team projects—a primary team proj-
ect containing the main code and a reference team project containing the supporting
code. The workflow steps associated with creating a central build from the two team
projects are as follow:
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Download Source Code
from Reference Project

I

Compile Reference Project
Source Code

Send Email to PM asking if
Last Good Build for Ref
Project should be used

Compilation
Successful

Download Source Code from
Primary Project

l

Run Team Build Script

l Determine Build Failure
Reason and Send Email to
PM asking if generated
binaries should be placed in
the drop location

Build
Successful

l Yes
Yes
Copy Binaries to Drop - PM Approves
Location

No

Figure 10.6 A workflow
for creating a central build
from multiple TFS source
machines

Terminate Build Process .

1 Download the source files from the reference team project into the build
machine. Create a temporary workspace in the build machine as needed in
order to download the files from TFVC. If there are connectivity problems,
attempt this process several times. If the download process fails even after multi-
ple retries, email the project manager and ask if the build should be aborted or
the last good build binaries (for the reference project) should be used.

2 Compile the code downloaded from the reference team project to see if there
are any errors that prevent the code from compiling. Use the MSBuild com-
mand-line utility to build the reference solution file.

3 If compilation fails, send an email to the project manager asking whether the
last good build binaries for the reference project should be used. If the project
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manager doesn’t approve, abort the overall build process. The workflow
remains in a suspended state until a response is received from the project man-
ager. Moreover, the workflow process is serialized in a database, conserving
machine resources.

4 Download the source code from the primary team project to the build
machine. Although we could download the primary source files using the build
script (which downloads the source code files by default), we choose to down-
load the source code programmatically, as it gives us more control regarding
what to do in case the download fails. If the download process fails for some rea-
son, email the project manager and ask whether the last good build binaries
should be used.

5 Execute the build script and compile the primary source files. Use the Addi-
tionalReferencePath property in the build script to refer to the location of the
reference binaries, so that MSBuild finds the supporting assemblies when com-
piling the primary project. Set the SkipGet, SkipClean, and SkipInitialize
properties to true in the build script so that Team Build doesn’t try to down-
load the source files again during execution of the build project.

6 If the build succeeds, copy the newly created binaries to the drop location. If the
build fails, email the project manager and inform him of the underlying cause of
the build failure. If the build failed because the primary project couldn’t be com-
piled, ask the project manager if the last good build binaries (for both the pri-
mary team project as well as the reference team project) should be placed in the
drop location. If the build failed because one or more build verification tests
(BVTs) failed, the project manager needs to make a determination regarding
how critical the failed BVTs are. She can decide to use the new binaries anyway or
use the last good build binaries. You can modify the example to provide addi-
tional capabilities—such as automatically trying various combinations of new
and old primary and reference assemblies in order to come up with a build that
passes critical BVTs and contains as much new code as possible.

Given our conceptual understanding of the proposed distributed build process, let’s
now review how we can implement the process in code.

Technical review: using WF to manage
a distributed build process

In this section, we create an application to manage the build process using WFE. The
logical steps were discussed in the previous section. Let’s review the mechanics associ-
ated with creating the application. The goal is to leverage the workflow framework
offered by WF and create an automated process that takes into account the practical
issues involved in real-life asynchronous human and system interactions.

To create workflow applications in Visual Studio 2005, you need to install Visual Stu-
dio 2005 extensions for .NET Framework 3.x (Windows Workflow Foundation). Down-
load the files from the Microsoft web site at http://www.microsoft.com/downloads/
details.aspx?familyid=5D61409E-1FA3-48 CF-8023-ES8F38E709BA6&displaylang=en.
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Figure 10.7 Visual Studio contains the necessary templates for creating workflow applications.

After installation, you’ll find a new project type named Workflow when you create a
new project in Visual Studio 2005 (see figure 10.7). Visual Studio 2008 includes the
WF-related templates, eliminating the need for a separate download. Choose the
Sequential Workflow Console Application template.

Drag and drop various activities from the toolbox to the design surface and write
the necessary supporting code; the goal is to implement the logic depicted earlier in
figure 10.6. The full source code is available online at http://www.manning.com/
TeamFoundationServer2008inAction.

Let’s walk through the steps involved in constructing the workflow. In this exam-
ple, the workflow is hosted in a console application. You can modify the code to host
the workflow in an application more suitable for your purpose.

Step 1—Downloading source files from the reference project

In this step, download the source files from the reference project. Use a While activity
to try to download the code several times, in case there are connectivity problems.
Recall that the source files are located in a separate TFS server, possibly connected via
a WAN link. The While activity contains a Code activity that performs the actual work.
The process is shown in figure 10.8. Listing 10.1 contains the various methods associ-
ated with downloading the source files.

After the While activity is completed, check whether the files were downloaded
successfully. Use an IfElse activity to model the conditional logic. The next two steps
deal with the activities associated with download failure and success.
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Figure 10.8 Use a While activity to download the reference source files.

Listing 10.1 Code for downloading source files from the reference project

/// <summary>

/// Handler for the CodeActivity

/// "DownloadRefProjectSource". This method downloads the

/// source files for the reference project from TFVC.

/// </summary>

private void DownloadRefProjectSource ExecuteCode (
object sender, EventArgs e)

{

}

/// <summary>

/// Downloads source files based on information provided
/// via the buildData parameter

/// </summary>

private void pDownloadSource (BuildData buildData)

this.pDownloadSource (buildDataRefProject) ;

try
TeamFoundationServer teamFoundationServer Get reference
= new TeamFoundationServer (buildData.TFSName) ; to TFS server
VersionControlServer versionControlServer = Get reference to
(VersionControlServer) teamFoundationServer. version control
GetService (typeof (VersionControlServer)) ; server

// Check if the workspace for downloading source
// files already exists. If it exists then delete it.
Workspace [] workspaces
= versionControlServer.QueryWorkspaces (
buildData.SourceDownloadWorkspace,
buildData.SourceDownloadWorkspaceOwner,
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buildData.BuildMachine) ;

if (workspaces != null && workspaces.Length != 0)
{
//first delete all source files in the directories
// (not implemented here). Then delete the workspace
//itself, as shown below.
versionControlServer.DeleteWorkspace (
buildData.SourceDownloadWorkspace,
buildData.SourceDownloadWorkspaceOwner) ;

}

Workspace workspace =
versionControlServer.CreateWorkspace (
buildData.SourceDownloadWorkspace,

Create workspace
for downloading

. . source files
versionControlServer.AuthenticatedUser) ;
workspace.Map ("$/" + buildData.TeamProject, Map
buildData.SourceDownloadDirectory) ; woﬂupace
workspace.Get () ; <+—— Download source files from TFVC
buildData.DownloadStatus = Status.Succeeded;
} Set source
catch (Exception ex) download
xceptd * status to
{ Succeeded

// Increment the source download iteration number.
// The workflow tries to download five times

// in case of failure.
buildData.DownloadIterationNumber++; Set download

buildData.DownloadStatus = Status.Failed; status to Failed

1
10.5.2 Step 2—Handling failed download of the reference project

The goal of this step is to deal with failures when downloading source code from the
reference project. In case the source files can’t be downloaded, we first send an email
to the project manager using the CallExternalMethod activity. The CallExternal-
Method activity accepts an interface name and a method name that belongs to the
interface. The specified method is invoked when the activity is executed. In our case,
the method contains the code necessary to send emails.

The email informs the manager that the source files couldn’t be downloaded and
asks him what should be done next. The options are to use the last compiled binaries
or to terminate the overall build process. If the manager doesn’t respond within 24
hours, the build is aborted. We use a HandleExternalEvent activity to accept the man-
ager’s feedback and a Delay activity to handle the timeout condition. If a timeout
occurs, the workflow is terminated via the Terminate activity. The HandleExternal-
Event activity accepts an interface name and an event name that belongs to the inter-
face. If the manager indicates that the previously generated binaries should be used,
copy the files to the target location using a Code activity. The workflow model is shown
in figure 10.9. You could also add a Retry activity to handle temporary server down-
time (not shown here).
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10.5.3 Step 3—Handling successful download of the reference project

Now we deal with source files that have been successfully downloaded from the refer-
ence project. First, compile the source files using MSBuild. This action is encapsulated
in a Code activity (see listing 10.2).

If code compilation fails, email the project manager using a CallExternalMethod
activity, just as we did in the previous step. If the manager decides to use the previously
generated files, copy the last-known-good binaries to the target location using a Code
activity. If the manager decides to abort the build process, terminate the workflow. As
before, the workflow is also terminated if the manager doesn’t respond within the
specified timeframe. The workflow is depicted in figure 10.10.
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Figure 10.10 Logic for handing successful download of the reference source files
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Listing 10.2 Compiling source files associated with the reference project

/// <summary>

/// Handler for the CodeActivity "BuildRefProject".

/// This method builds the reference project using MSBuild.exe

/// </summary>

private void BuildRefProject ExecuteCode (object sender,
EventArgs e)

{

}

// Create an instance of Process, which executes

// the MSBuild.exe

Process process = new Process () ;

process.StartInfo.FileName = Constants.MSBuildPath;

string args = Path.Combine (

buildDataRefProject.SourceDownloadDirectory,

Constants.RefPrjSolPath) ;

process.StartInfo.Arguments = args;

process.StartInfo.UseShellExecute = false;

process.StartInfo.RedirectStandardOutput = true;

process.Start () ; Retrieve .
output string
string buildOutput = generated by
process.StandardOutput .ReadToEnd () . ToLower () ; build process

// Determine if the build succeeded or failed.

// Do this on the basis of existence of a specific string
// (“build failed”) in the return value.

if (buildOutput.LastIndexOf ("build failed") == -1)

{
}
else

{
}

process.WaitForExit () ;

buildDataRefProject.BuildStatus = Status.Succeeded;

buildDataRefProject.BuildStatus = Status.Failed;

10.5.4 Step 4—Downloading source files from the primary project

10.5.5

In this step, we download the source files from the primary project. The logic is simi-
lar to that of downloading source files from the reference project (see figure 10.11).
Use a While activity to wrap a Code activity. The Code activity contains the code for
downloading the source files (similar to listing 10.1). The While activity provides mul-

tiple retry attempts, in case of download problems.

Step 5—Handling failed download of the primary project

This step is similar to handing failures when downloading source files from the refer-
ence project (see figure 10.12). An email is sent to the manager, and based on his
instructions, either the build is terminated or the previously generated files are placed
in the drop location (along with the reference binaries). There are several possibili-

ties in the workflow:
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= Use the old primary assemblies with old reference assemblies. This option
essentially copies all old build files since the new code isn’t used at all.

= Use old primary assemblies with new reference assemblies (assuming new refer-
ence assemblies were created in the previous steps). This option carries the risk
of an inconsistent build, since the two sets of assemblies may be incompatible.
But if there are compatibility problems, they’ll probably be detected in the sub-
sequent build verification step when running the BVTs. Nevertheless, if you use
this approach, carefully test the output assemblies to ensure that there are no
hidden but serious problems associated with mixing old and new bits. We don’t
implement this condition in the sample workflow, but you could easily extend
the example to do so.

= Retry downloading the source files (not implemented in this example). If the
server is down temporarily (perhaps due to maintenance), retrying after a spe-
cific interval could solve the problem.

= Terminate the build.

10.5.6 Step 6—Handling successful download of the primary project

We finally get to execute the Team Build script in this step. The workflow logic is
shown in figure 10.13. The action is performed in a Code activity and is displayed in
listing 10.3. Obtain a reference to the primary TFS machine and use the Micro-
soft.TeamFoundation.Build.Proxy.BuildController class to execute the build
script in the build machine. The build script is shown in listing 10.4.

If the build fails for some reason, try to determine why. There can be two main rea-
sons. A build may fail if the code fails to compile or if a BVT fails. We determine the
underlying cause and report to the project manager via an email.

If the build fails due to a compilation problem, the options are to either terminate
the build or use the previously generated build files. You could also re-download the
source files in case there is a newer changeset in the server that fixes the problem (not
shown here). The manager chooses which action to take.

If the build fails due to failure of one or more BVTs, the options are to either termi-
nate the build or deploy the new build binaries. The manager’s decision will depend
upon the importance of the failed BVTs. If critical BVIs have passed, he might choose
to go ahead and use the newly generated binaries anyway.

To determine the status of the BVTs, invoke the GetTestResultsForBuild method
of the Microsoft.TeamFoundation.Build.Proxy.BuildStore class (see listing 10.3).
The GetTestResultsForBuild method returns a collection of TestResultData
objects. Each TestResultData object has a property named RunPassed that indicates
whether the test passed. The TestResultData object has additional properties that
provide more granular information about the tests.
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Listing 10.3 Code for running the Team Build script

/// <summary>

/// Handler method of BuildPrimaryProject. This method

/// builds the primary project. It uses

/// the StartBuild (Microsoft.TeamFoundation.Build.

/// Proxy.BuildParameters)

/// method of the Microsoft.TeamFoundation.Build.Proxy.BuildController

/// class. We also determine the success or failure of the build.

/// </summarys>

private void BuildPrimaryProject_ ExecuteCode (object sender,
EventArgs e)

TeamFoundationServer teamFoundationServer = new
TeamFoundationServer (
buildDataPrimaryProject .TFSName) ;

// Create the proxy objects
Proxy.BuildController controller =
(Proxy.BuildController) teamFoundationServer.
GetService ( typeof (Proxy.BuildController)) ;
Proxy.BuildStore store = (Proxy.BuildStore)
teamFoundationServer.GetService (
typeof (Proxy.BuildStore)) ;
Proxy.BuildParameters buildParams = new
Proxy.BuildParameters () ;

// Set build parameters
buildParams.TeamFoundationServer =
buildDataPrimaryProject .TFSName;
buildParams.TeamProject =
buildDataPrimaryProject.TeamProject;
buildParams.BuildType =
buildDataPrimaryProject.TeamBuildType;
buildParams.BuildDirectory =
buildDataPrimaryProject.BuildDirectory;
buildParams.BuildMachine =
buildDataPrimaryProject.BuildMachine;

string buildUri = controller.StartBuild(buildParams) ;
bool buildComplete = false;

Proxy.BuildData bd;
BuildConstants.BuildStatusIconID status;

//in TFS 2008, the classes in

//Microsoft.TeamFoundation.Build.Proxy have been deprecated.

//To determine build status, you should use
//IBuildDetail.Status property in the
//Microsoft.TeamFoundation.Build.Client namespace.

//wait until the build completes

do
//adjust the polling interval as appropriate Sleep for
System.Threading.Thread.Sleep (10000) ; a second

//fetch build results
bd = store.GetBuildDetails (buildUri) ;
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status = (BuildConstants.
BuildStatusIconID)bd.BuildStatusId;

buildComplete = (status ==
BuildConstants.BuildStatusIconID.BuildSucceeded
|| status ==
BuildConstants.BuildStatusIconID.BuildFailed |
status == BuildConstants.BuildStatusIconID.
BuildStopped) && (bd.FinishTime.Year > 1);

} while (!buildComplete) ;

buildDataPrimaryProject.DropLocation = bd.DropLocation;

//check if build succeeded

if

(status ==
BuildConstants.BuildStatusIconID.BuildSucceeded)

buildDataPrimaryProject.BuildStatus = Indicate that
Status.Succeeded; build succeeded

1

else Indicate

{ that build
buildDataPrimaryProject.BuildStatus = Status.Failed; failed
//let’s determine if build failure was caused by
//compilation failure or BVT failure Holds test

result info

StringBuilder testResultString = new StringBuilder() ;

int numOfFailedTests = 0;
bool isTestRunFailed = false;

Proxy.PlatformFlavorData[] platFalvData =
store.GetPlatformFlavorsForBuild (buildUri) ;
foreach (Proxy.PlatformFlavorData platFalvDatum in

platFalvData)
{

Proxy.TestResultData[] testData
= store.GetTestResultsForBuild (buildUri,
platFalvDatum.PlatformName,
platFalvDatum.FlavorName) ;

foreach (Proxy.TestResultData testDatum
in testData)

testResultString.AppendLine ("Test Name: " +
testDatum.Name) ;
testResultString.AppendLine ("Run Id: " +
testDatum.RunId) ;
testResultString.AppendLine ("Run user: " +
testDatum.RunUser) ;
testResultString.AppendLine (

"Overall test status: " + (
testDatum.RunPassed ?
"Succeeded" : "Failed")) ;
testResultString.AppendLine (
"Total number of tests: " +

testDatum.TestsTotal) ;
testResultString.AppendLine (
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"Number of successful test: " +
testDatum.TestsPassed) ;
testResultString.AppendLine (
"Number of failed test: " +
testDatum.TestsFailed) ;

numOfFailedTests += testDatum.TestsFailed;
if (!testDatum.RunPassed)

{
}

isTestRunFailed = true;

}

if (isTestRunFailed)

{ Build failed
this.PrimaryProjectBuildFailBody += "Build failed due to BVT
due to test failure. Test Data: \n\n"; failure

this.PrimaryProjectBuildFailBody +=
testResultString.ToString () ;

}

else Build failed

{ due to
this.PrimaryProjectBuildFailBody += "Build failed compﬂaﬁon
due to compilation error"; failure

}

At this point, we know how to launch the build process and evaluate the results. But to
fully understand what’s going on, we need to look at the build script as well. Listing 10.4
shows the Team Build project file (TFSBuild.proj).

Listing 10.4 Modified Team Build project file to build the primary project

<?xml version="1.0" encoding="utf-8"?>
<Project DefaultTargets="DesktopBuild"
xmlns="http://schemas.microsoft.com/developer/msbuild/2003">

<Import Project="$ (MSBuildExtensionsPath) \Microsoft)\
VisualStudio\v9.0\TeamBuild\
Microsoft.TeamFoundation.Build.targets" />
<ProjectExtensions>
<!-- DESCRIPTION
The description is associated with a build type.
Edit the value for making changes.
-=>
<Descriptions>
</Descriptions>
<!-- BUILD MACHINE
Name of the machine which will be used
to build the solutions selected.
Put your machine IP below.
-=>
<BuildMachine>x.x.x.x</BuildMachine>
</ProjectExtensions>
<PropertyGroup>
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<!-- TEAM PROJECT
The team project which will be built using this build type.
-=>
<TeamProject>MSF Agile 1l</TeamProjects>
<!-- BUILD DIRECTORY
The directory on the build machine that will
be used to build the selected solutions. The directory
must be a local path on the build
machine (e.g. c:\build).
-=>
<BuildDirectoryPath>c:\build2</BuildDirectoryPath>

<DropLocation>\\vsts\drop</DropLocation>
<!-- TESTING
Set this flag to enable/disable running tests
as a post build step.
-=>
<RunTest>true</RunTest>
<WorkItemFieldValues>Symptom=build break;Steps To
Reproduce=Start the build using Team Build
</WorkItemFieldValues>
<RunCodeAnalysis>Default</RunCodeAnalysis>

<!-- UPDATE ASSOCIATED WORK ITEMS
Set this flag to enable/disable updating associated
workitems on a successful build
-=>
<UpdateAssociatedWorkItems>true</UpdateAssociatedWorkItems>

<!-- Title for the work item created on build failure -->
<WorkItemTitle>Build failure in build:</WorkItemTitle>
<!-- Description for the work

item created on build failure -->
<DescriptionText>This work item was created by
Team Build on a build failure.
</DescriptionText>
<!-- Text pointing to log file location on build failure -->
<BuildlogText>The build log file is at:</BuildlogText>
<!-- Text pointing to error/warnings file location on
build failure -->
<ErrorWarninglLogText>The errors/warnings log file is at:
</ErrorWarningLogText>
</PropertyGroup>
<ItemGroup>

<SolutionToBuild Include="$ (SolutionRoot) \MyTestConsoleApp\
MyTestConsoleApp.sln" />
</ItemGroup>
<ItemGroup>
<!-- CONFIGURATIONS
The list of configurations to build. To add/delete
configurations, edit this value. For example, to add a
new configuration, add following lines -
<ConfigurationToBuild Include="Debug|x86">
<FlavorToBuilds>Debug</FlavorToBuild>
<PlatformToBuild>x86</PlatformToBuilds>
</ConfigurationToBuilds>

The Include attribute value should be unique for each
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ConfigurationToBuild node.
-=>
<ConfigurationToBuild Include="Debug|Any CPU">
<FlavorToBuilds>Debug</FlavorToBuilds>
<PlatformToBuild>Any CPU</PlatformToBuilds>
</ConfigurationToBuild>
</ItemGroup>

<ItemGroup>
<MetaDataFile Include="$ (SolutionRoot) \MyTestConsoleApp\
MyTestConsoleApp.vsmdi">
<TestList>BVTConsoleApp</TestList>
</MetaDataFile>
</ItemGroup>

<ItemGroup>
<AdditionalReferencePath Include="C:\buildl\BookValidation\
WFTeamBuildClassLibrary\Binaries\Debug" />
</ItemGroup>

<PropertyGroup>
<SourceDirectory>
C:\temp2\MyTestConsoleApp\*
</SourceDirectory>
<DestinationDirectory>
$ (SolutionRoot) \MyTestConsoleApp
</DestinationDirectory>
</PropertyGroup>

<!— Set the following properties so that the source code is not
Downloaded. The source files were downloaded by workflow code
earlier.

-->

<PropertyGroup>
<SkipGet>True</SkipGet>
<SkipClean>True</SkipClean>
<SkipInitializeWorkspace>True</SkipInitializeWorkspaces>
</PropertyGroup>

<!— Override BeforeGet and copy downloaded source
files to destination directory
/S Copies directories and sub-directories
/I If destination does not exist and we are copying
more than one file, assumes that
destination is a directory.
/Y Overwrites existing files without prompting.
/R Overwrites read-only files.
-=>
<Target Name="BeforeGet" >
<Exec Command="XCOPY $ (SourceDirectory)
$ (DestinationDirectory) /S /I /Y /R" />
</Target>
</Projects>

10.5.7 Step 7—Handling outgoing and incoming emails

In any human-oriented workflow system, you’ll likely need to send and receive emails.
In our example, when creating a central build from distributed TFS machines, emails
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are sent out at several points, requesting feedback from the project manager. Based
on his replies, various execution paths are taken in the workflow.

But managing email communications from WF in an automated fashion is a non-
trivial effort. Since we can’t expect Outlook 2007 to be installed on the server, we use
the IIS SMTP service to send and receive emails. As we’ll see, sending emails is easy; it’s
the receiving part (and automatically processing the reply) that gets tricky.

Begin by creating two custom activities—a SendMail activity that inherits from
CallExternalMethodActivity (see listing 10.5) and a MailReceived activity that
inherits from HandleExternalEventActivity (see listing 10.6).

Listing 10.5 Source code for the SendMail activity

namespace TeamBuild.SmtpMailServices
{
using System;
using System.ComponentModel;
using System.Workflow.Activities;
using System.Workflow.ComponentModel;
using System.Workflow.ComponentModel.Design;
using System.Workflow.ComponentModel.Compiler;

[ToolboxItemAttribute (typeof (ActivityToolboxItem) )]
public partial class SendMail : CallExternalMethodActivity

{

public static DependencyProperty MessageIdProperty =
DependencyProperty.Register ("MessageId",
typeof (System.Guid), typeof (SendMail)) ;

public static DependencyProperty HostNameProperty =
DependencyProperty.Register (
"HostName", typeof (string), typeof (SendMail)) ;

public static DependencyProperty PortProperty =
DependencyProperty.Register (
"Port", typeof (int), typeof (SendMail)) ;

public static DependencyProperty FromProperty
DependencyProperty.Register (
"From", typeof (string), typeof (SendMail)) ;

public static DependencyProperty ToProperty =
DependencyProperty.Register (
"To", typeof (string), typeof (SendMail)) ;

public static DependencyProperty SubjectProperty =
DependencyProperty.Register (
"Subject", typeof (string), typeof (SendMail)) ;

public static DependencyProperty BodyProperty =
DependencyProperty.Register (
"Body", typeof (string), typeof (SendMail)) ;

public SendMail ()

{

base.InterfaceType = typeof (
TeamBuild.SmtpMailServices.ISmtpMailService) ;
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base.MethodName = "SendMail";

}

[BrowsableAttribute (false)]

[DesignerSerializationVisibilityAttribute (
DesignerSerializationVisibility.Hidden) ]

public override System.Type InterfaceType

{

get

{

return base.InterfaceType;

set
throw new InvalidOperationException (
@"Cannot set InterfaceType on a
derived CallExternalMethodActivity.");

}

[BrowsableAttribute (false)]
[DesignerSerializationVisibilityAttribute (
DesignerSerializationVisibility.Hidden) ]
public override string MethodName
get

{

return base.MethodName;

set

{

throw new InvalidOperationException (
@"Cannot set MethodName on a
derived CallExternalMethodActivity.");

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public System.Guid MessageId

{

get

{
return ((System.Guid) (this.GetValue (
SendMail .MessageIdProperty))) ;

set

{
this.SetValue (SendMail .MessageIdProperty,
value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public string HostName

{

get

{

return ((string) (this.GetValue (
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SendMail.HostNameProperty))) ;

this.SetValue (SendMail .HostNameProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public int Port

{

get

{

return ((int) (this.GetValue (
SendMail.PortProperty))) ;

set

{
}

this.SetValue (SendMail.PortProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required)]
public string From

{

get

{

return ((string) (this.GetValue (
SendMail.FromProperty))) ;

set

{
}

this.SetValue (SendMail.FromProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public string To

{

get

{

return ((string) (this.GetValue (
SendMail.ToProperty))) ;

set

{
}

this.SetValue (SendMail.ToProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public string Subject

{

get

{

return ((string) (this.GetValue (
SendMail.SubjectProperty))) ;
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set

{
}

this.SetValue (SendMail.SubjectProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public string Body

{

get

{

return ((string) (this.GetValue (
SendMail.BodyProperty))) ;

set

{
}

this.SetValue (SendMail .BodyProperty, value) ;

}

protected override void OnMethodInvoking (
System.EventArgs e)

this.ParameterBindings ["messageId"] .Value

= this.MessageId;
this.ParameterBindings ["hostName"] .Value

= this.HostName;
this.ParameterBindings ["port"] .Value

= this.Port;
this.ParameterBindings ["from"] .Value
= this.From;
this.ParameterBindings["to"] .Value = this.To;
this.ParameterBindings ["subject"] .Value

= this.Subject;
this.ParameterBindings ["body"] .Value

= this.Body;

}

At this point, we know how to create an activity for sending emails. Let’s now review
how to create an activity for receiving emails (see listing 10.6).

Listing 10.6 Source code for the MailReceived activity

namespace TeamBuild.SmtpMailServices

{

using System;

using System.ComponentModel;

using System.Workflow.Activities;

using System.Workflow.ComponentModel;

using System.Workflow.ComponentModel.Design;
using System.Workflow.ComponentModel.Compiler;

[ToolboxItemAttribute (typeof (ActivityToolboxItem)) ]
public partial class MailReceived : HandleExternalEventActivity

{
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public static DependencyProperty SenderProperty =
DependencyProperty.Register (
"Sender", typeof (object), typeof (MailReceived)) ;

public static DependencyProperty EProperty =
DependencyProperty.Register ("E", typeof (
TeamBuild.SmtpMailServices.SmtpMailEventArgs),
typeof (MailReceived)) ;

public MailReceived ()
{
base.InterfaceType =

typeof (TeamBuild.SmtpMailServices.ISmtpMailService) ;
base.EventName = "MailReceived";

}

[BrowsableAttribute (false)]

[DesignerSerializationVisibilityAttribute (
DesignerSerializationVisibility.Hidden) ]

public override System.Type InterfaceType

{

get
{

return base.InterfaceType;

set
throw new InvalidOperationException (
@"Cannot set InterfaceType on a derived
HandleExternalEventActivity.");

}

[BrowsableAttribute (false)]
[DesignerSerializationVisibilityAttribute (

DesignerSerializationVisibility.Hidden) ]
public override string EventName

{

get

{

return base.EventName;

set
throw new InvalidOperationException (
@"Cannot set EventName on a derived
HandleExternalEventActivity.") ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public object Sender

{
get
{
return ((object) (this.GetValue (
MailReceived.SenderProperty))) ;

set
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}
1

The SendMail and MailReceived custom activities interact with a class named Smtp-
MailServices via the ISmtpMailService interface. The SmtpMailServices class con-
tains the implementation code to send emails and respond to incoming emails. The
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this.SetValue (MailReceived.SenderProperty, value) ;

}

[ValidationOptionAttribute (ValidationOption.Required) ]
public TeamBuild.SmtpMailServices.SmtpMailEventArgs E

{

get
{
return (
(TeamBuild.SmtpMailServices.SmtpMailEventArgs)
(this.GetValue (MailReceived.EProperty))) ;
}
set

this.SetValue (MailReceived.EProperty, value) ;

}

protected override void OnInvoked (System.EventArgs e)

{

this.Sender = this.ParameterBindings["sender"] .Value;
this.E = (
TeamBuild.SmtpMailServices.SmtpMailEventArgs) (e)) ;

source code for the class is shown in listings 10.7 and 10.8.

Note that the SendMail method uses the SmtpClient class to send outgoing emails.
After sending an email, the SendMail method sets up a callback method named
pRaiseMailReceivedEvent. This method inspects a Microsoft Message Queue
(MSMQ) queue to determine whether a correlated message reply has arrived. If it
finds a correlated message, indicating a reply to an outgoing email, it raises an event,
which is ultimately trapped in the Listen activity in the build workflow.

Listing 10.7 Source code for SmtpMailServices (private methods omitted)

// .. using statements omitted for brevity

namespace TeamBuild.SmtpMailServices

{

public class SmtpMailService : ISmtpMailService

{

#region ISmtpMailService Members

public event EventHandler<SmtpMailEventArgs> MailReceived;

public ArrayList sendMessageMarkList = new ArrayList () ;

/// <summary>
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/// This method sends the mail message.

/// </summary>

public void SendMail (Guid messageld, string hostName,
int port, string from, string to,
string subject, string body)

{ Create SMTP client
SmtpClient client = new SmtpClient (hostName) ; object and assign to
client.Port = port; port
MailAddress fromAddr = new MailAddress (from) ; Create sender/
MailAddress toAddr = new MailAddress (to) ; receiver mail
MailMessage message = Create address ObleCts

new MailMessage (fromAddr, toAddr) ; mail
message.Body = body; message

// Add some marker data to the mail, which will be
// used to recognize the corresponding reply mail
// Add messageld to the subject.
subject += ": " + "<messageId "

+ messageId.ToString() + " messageId>";

message.Subject = subject; send mail
client.Send (message) ; message
//Create SmtpMailEventArgs parameter DTO object
//The DTO object will be stored in a list so that
//when a response comes, it can be correlated with
//the message that was sent.
SmtpMailEventArgParameterDTO smtpParameterDTO =

new SmtpMailEventArgParameterDTO () ;
smtpParameterDTO.WorkFlowId

= WorkflowEnvironment .WorkflowInstanceId;

smtpParameterDTO.Messageld = messageld;
smtpParameterDTO.ReplyStatus = ManagerFeedback.01ld;

sendMessageMarkList .Add (smtpParameterDTO) ; Store DTO
if (!messageId.Equals (Guid.Empty)) in a list
{
pWaitForMailReceivedEvent () ; Wait for
} response
} message

#endregion ISmtpMailService Members

In listing 10.7, we saw the public methods of the SmtpMailServices class (we omitted
the private methods for brevity). Listing 10.8 shows the private methods of the Smtp-
MailServices class.

Listing 10.8 Source code for SmtpMailServices (private methods only)

/// <summary>

/// Sets up a message queue and waits for response
/// messages

/// </summarys>

private void pWaitForMailReceivedEvent ()

{
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try

MessageQueue messageQueue = null;

messageQueue =

new MessageQueue (Constants.MSMQPath) ; ‘ Initialize queue

if (!MessageQueue.Exists (Constants.MSMQPath))
MessageQueue.Create (Constants.MSMQPath) ;

Create queue if
it doesn’t exist

messageQueue.Formatter =
new XmlMessageFormatter (
new Type[] { typeof (MailDTO) });

Define formatter
for message

messageQueue.ReceiveCompleted +=
new ReceiveCompletedEventHandler (
messageQueue ReceiveCompleted) ;

Register event handler
for ReceiveCompleted

messageQueue .BeginReceive () ; <— Wait for messages to arrive

}

catch (Exception ex)

{
}

System.Diagnostics.Trace.Write (ex.Message) ;

/// <summary>

/// Handles the ReceiveCompleted event

/// </summary>

void messageQueue ReceiveCompleted (object sender,

{

ReceiveCompletedEventArgs e)

MessageQueue messageQueue = sender as MessageQueue;
try

{ Flag for matching
bool isReplyMatch = false; reply message
Message message = messageQueue.EndReceive ( Terminate async

e.AsyncResult) ; message reception
MailDTO mail = message.Body as MailDTO; Extract
SmtpMailEventArgParameterDTO mMessage = null; message

if (mail != null)

{

string mailIdSubject = mail.Subject;

//correlate the response message with the
//message that was sent out
foreach (SmtpMailEventArgParameterDTO
mailmessage in sendMessageMarkList)
{
if (mailIdSubject.Contains (
mailmessage.MessageId.ToString()))

{

isReplyMatch = true;

EventHandler<SmtpMailEventArgs>
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feedbackReceived
= this.MailReceived;

if (feedbackReceived != null)

{

string pmReply Retrieve feedback
= this.pParseBody ( from mail body
mail.Body) .ToLower () ;

if (pmReply == "new")
{
mailmessage.ReplyStatus
= ManagerFeedback.New;

}

SmtpMailEventArgs args
= new SmtpMailEventArgs (
mailmessage.WorkFlowId,
mailmessage.Messageld,
mailmessage.ReplyStatus) ; Raise message

feedbackReceived (null, args) ; received event

}

mMessage = mailmessage;

}

if (isReplyMatch)
{

1

else

{
}

sendMessageMarkList .Remove (mMessage) ;

Start receiving

messageQueue.BeginReceive () ; messages again

}

catch (Exception ex)

{

System.Diagnostics.Trace.Write (ex.Message) ;
messageQueue.BeginReceive () ;

}

/// <summarys>

/// This method parses the mail body

/// to get the PM's feedback.

/// </summary>

private string pParseBody (string mailBody)

{

string reply = string.Empty;

try

{

Regex regPattern = new Regex (
"<reply (?<pmReply>[" >1+) replys>");
Match match = regPattern.Match (mailBody) ;
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if (match.Success)
reply = match.Groups ["pmReply"] .Value;
}
catch (Exception ex)
{
}

return reply;

}

There’s one more thing that you need to set up in order to handle incoming emails.
As you saw in listing 10.8, the program periodically inspects an MSMQ queue to see if a
correlated message has arrived. The question is, how does an incoming email get
inserted in the queue in the first place? The answer is that we write a piece of code,
which detects the event associated with the arrival of an incoming email and inserts
the new email in the MSMQ queue. Listing 10.9 shows the associated code.

Listing 10.9 SMTP event sink that listens to incoming emails

using System;

using System.Configuration;

using System.Collections.Generic;
using System.Messaging;

using System.Runtime.InteropServices;
using System.Text;

using System.IO;

using CDO;

using TeamBuild.DTO;

namespace TeamBuild.SmtpMailServiceEventSinks

{
/// <summary>
/// This class acts as an event sink for the
/// SMTP service. It detects incoming emails and
/// forwards them via messages in a MSMQ queue.
/// </summary>
[ComVisible (true)]
[Guid ("3B6D20BD-517F-4af5-BCOA-663A199F3E8D") ]
public class SmtpEventSink : ISMTPOnArrival

{

public void OnArrival (CDO.Message Msg,
ref CdoEventStatus EventStatus)

// Check if the mail is from PM's address
if (Msg.From.Contains (Constants.PMMail))
{
// Create a MailDTO instance, which
// will be sent to the MSMQ. This object
// encapsulates of the mail data.
MailDTO mailDTO = new MailDTO() ;
mailDTO.From = Msg.From;
mailDTO.To = Msg.To;
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mailDTO.Subject = Msg.Subject;
mailDTO.Body = Msg.TextBody;

MessageQueue queue =

new MessageQueue (Constants.MSMQPath) ; Create queue

queue.Send (mailDTO, mailDTO.From) ; Insert mail

} message
} into queue

}

At this point, we’ve successfully created a SMTP event sink to receive incoming emails.
Next we learn how to deploy it in the server.

DEPLOYING THE SMTP EVENT SINK

Refer to http://msdn2.microsoft.com/en-us/library/ms998610.aspx to learn about

the steps necessary for deploying the event sink on the production server. In summary,
the steps are as follow:

1 Copy the assembly to the production server and register it with the RegAsm util-
ity. Type the following in the command prompt:

RegAsm.exe <your assembly name> /codebase

2 Use the smtpreg.vbs script (which can be found at http://msdn2.micro-

soft.com/en-us/library/ms528023.aspx) to register the event sink object. Type
the following in the command prompt:

cscript smtpreg.vbs /add 1 OnArrival <name of managed sinks>

<fully qualified name_of_ exported COM_object> EHLO
Congratulations! We’ve successfully completed the application for creating a distrib-
uted build. Itwas along process, involving multiple technologies such as TFS, WF, MSMQ,
and IIS, but the robustness of the application will serve us well in the real world.

In the next two sections, we look at two built-in capabilities of WF—persistence and

tracking. Using these capabilities, you can make the application more scalable and
transparent.

Enabling workflow persistence

One of the advantages of using WF is the framework’s ability to remove idle workflows
from memory and store them in an external database. (You could of course write a
custom persistence service and store the dehydrated workflow in other durable
media.) Since our TFS build workflow waits for the project manager’s feedback at vari-
ous points, there’s no reason to leave idle workflows in memory, consuming system
resources. A further benefit of storing the workflow in a database is fault tolerance. If
the host machine crashes, you can retrieve the passivated workflow from the database
and continue running it from the last persistence point in another machine.

Storing in-progress workflows in an external database also provides scalability. In a
large organization, you may have a build farm—multiple identically configured
machines dedicated to building a single or multiple applications. In case of projects
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practicing continuous integration, having a bank of build machines becomes even
more important, since the frequency of builds is much higher. Once a particular build
workflow is serialized in a database by a given host, the build machine can move on to
process other build requests. If a second build machine becomes free at a later time, it
can pick up the persisted workflow from the database and run the workflow from
where it was stopped.

TIP Before you can persist a workflow, you need to create a suitable database
structure for storing the workflow instances. Use the WF persistence-
related scripts supplied by Microsoft (located in the “%WinDir%\Microsoft.
NET\Framework\w3.0\Windows Workflow Foundation\SQI\EN” folder). Exe-
cute the scripts named SqlPersistence-Service_Schema.sql and SqlPersistence-
Service_ Logic.sql. The table named In-stanceState stores the persisted work-
flow instances.

. _) IPendingWork.

WF provides a class named SqlWorkflowPersis- e — =

tenceService to manage persistence of workflows | <=

in databases (see figure 10.14). The class contains

public methods and properties to obtain a list

of all persisted workflows, load workflows whose

=+ WorkfAowPersistenceService
|

= Properties
57 EnableRetries
A Loadinglnterval
5 Servicelnstanceld

timers have expired, specify how frequently the
database should be polled for expired workflows,
and so on. The class also contains several pro-
tected methods that are invoked by the workflow
runtime. Behind the scenes, the SqglWorkflowPer-
sistenceService class calls a stored procedure
named InsertInstanceState to serialize the
workflow. Persisted workflows are deleted when
the workflow completes or is aborted.

One of the constructors of the SqglWorkflowP-
ersistenceService class allows you to specify
whether the workflow should be automatically
unloaded when it becomes idle:

= Methods
 GetAllworkflows
2% LoadCompletedContextactivity
w LoadExpiredTimerWorkflowIds
2% LoadworkflowlnstanceState
7 OnStarted
2% SaveCompletedContextActivity
2% SaveWorkflowInstanceState
 SghworkflowPersistenceService (+ 2 overloads)
5" Start
2% Stop
3% UnloadOnldle
2% UnlockworkflowInstanceState

Figure 10.14 SglWorkflow-
PersistenceService provides built-
in support for serializing in-progress
workflows in a SQL Server database.

public SglWorkflowPersistenceService (string connectionString, bool
unloadOnIdle, System.TimeSpan instanceOwnershipDuration,

System.TimeSpan loadingInterval)

The following parameters are available in the constructor:

® connectionString—Connection string for accessing the persistence database.

= unloadOnIdle—If set to true, the workflow is automatically persisted when it

enters an idle state (such as a Delay or HandleExternalEvent activity). If set to
false, you can unload the workflow using the Unload method of the System.
Workflow.Runtime.WorkflowInstance class.
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® instanceOwnershipDuration—Indicates how long the ownership lock will be
maintained once the workflow is loaded in memory. When a workflow is persisted
in the database, it’s unlocked. Any host can load and execute the workflow at this
point. Once the workflow is loaded into memory, it’s placed in a locked state in
the database to prevent multiple execution of the same workflow instance. But at
the end of the period specified by the instanceOwnershipDuration parameter,
the workflow instance is unlocked and can be loaded by other hosts. This param-
eter doesn’t need to be specified if the persistence database is associated with a
single workflow runtime. Use another constructor for SqlWorkflowPersistenc-
eService if you have a single workflow runtime.

» loadingInterval—Indicates how frequently the database is polled for workflow
instances with expired timers. The SQLWorkflowPersistenceService class uses
a stored procedure named RetrieveExpired-
TimerIds tofetch the expired workflowinstances. It’s

important to keep in mind that this parameter value jdied
affects workflow instances with expired timers only

(for example, a persisted workflow instance that’s l
idling in a Delay activity). Also keep in mind that

incoming message deliveries aren’t affected ifa work- persisted
flow is persisted. For example, if a workflow is per-

sisted when idling in a Listen activity, the workflow l

is immediately loaded in memory when a message

arrives, regardless of the value specified in the load- Unloaded

ingInterval parameter.

The m(.)dlfjle(.i host application for enabling persistence is . gsure 1015 Events
shown in listing 10.10. The events fired by the SQLWork- raised by the SqlWorkflow-

flowPersistenceService class during workflow persis- PersistenceServiceclast

tence are shown the figure 10.15. when persisting a workflow

Listing 10.10 Modified host application for persisting idle build workflows

using System;

using System.Collections.Generic;
using System.Text;

using System.Threading;

using System.Workflow.Runtime;

using System.Workflow.Runtime.Hosting;

namespace HostingWorkflowRuntime

{

class Program

{

static string connectionString = "Initial
Catalog=TrackingStore;" +
"Data Source=localhost; Integrated Security=SSPI;";

static void Main(string[] args)
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using (WorkflowRuntime workflowRuntime = new

{

WorkflowRuntime () )

//add service to persist workflow in DB

workflowRuntime.AddService (new

SharedConnectionWorkflowCommitWorkBatchService (

connectionString)) ;

workflowRuntime.AddService (new
SglWorkflowPersistenceService (
connectionString, true, TimeSpan.FromSeconds (10
), TimeSpan.FromSeconds (10

1))

AutoResetEvent waitHandle
= new AutoResetEvent (false) ;
workflowRuntime.WorkflowCompleted += delegate (
object sender,
WorkflowCompletedEventArgs e)
{waitHandle.Set () ;};
workflowRuntime.WorkflowTerminated += delegate (
object sender,
WorkflowTerminatedEventArgs e)

Console.WriteLine (e.Exception.Message) ;
waitHandle.Set () ;

}i

workflowRuntime.WorkflowLoaded += new
EventHandler<WorkflowEventArgs>
(workflowRuntime WorkflowLoaded) ;

workflowRuntime.WorkflowIdled += new
EventHandler<WorkflowEventArgs>
(workflowRuntime WorkflowIdled) ;

workflowRuntime.WorkflowPersisted += new
EventHandler<WorkflowEventArgs>
(workflowRuntime WorkflowPersisted) ;
workflowRuntime.WorkflowUnloaded += new
EventHandler<WorkflowEventArgs>
(workflowRuntime WorkflowUnloaded) ;

WorkflowInstance instance =
workflowRuntime.CreateWorkflow (
typeof (
HostingWorkflowRuntime.SimpleWorkflow)) ;

instance.Start () ;
waitHandle.WaitOne () ;

Console.WriteLine (
@"Workflow Completed -
press ENTER to continue") ;
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Console.Read() ;

}

static void workflowRuntime WorkflowIdled (object sender,
WorkflowEventArgs e)
{

Console.WriteLine ("Workflow {0} idled",
e.WorkflowInstance.InstanceId) ;
ThreadPool.QueueUserWorkItem(pUnloadInstance,
e.WorkflowInstance) ;
}
static void workflowRuntime WorkflowUnloaded (
object sender, WorkflowEventArgs e)
{

Console.WriteLine ("Workflow {0} unloaded",
e.WorkflowInstance.InstancelId) ;
static void workflowRuntime WorkflowPersisted (
object sender, WorkflowEventArgs e)

Console.WriteLine ("Workflow {0} persisted",
e.WorkflowInstance.InstancelId) ;
static void workflowRuntime WorkflowLoaded (
object sender, WorkflowEventArgs e)

Console.WriteLine ("Workflow {0} loaded",
e.WorkflowInstance.InstanceId) ;

}

static void pUnloadInstance (object workflowInstance)
WorkflowInstance instance =
(WorkflowInstance)workflowInstance;

try
Console.WriteLine (@"UnloadInstance:
attempting to unload \'{0}\'",
instance.InstanceId) ;
instance.Unload() ;

}

catch (Exception ex)

{

Console.WritelLine (@"UnloadInstance:
failed \r\n{o0}", ex);
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Enabling workflow tracking

Transparency of execution is a key to success

'[ IProfileNotification

quITra ckingService

»

Sealed Class

when executing any complex process. When  TrackingSarvic

executing a long-running workflow process, H! Properties

jP ConnectionString
" EnableRetries
' IsTransactional
'*_*ﬁ PartitionOnCompletion
1 ProfileChangeCheckinterval
5 UseDefaultProfile
=l Methods
3 GetProfile {(+ 1 overload)

you need to know which steps have been com-
pleted and what’s going on currently. Instead of
requiring developers to write custom instru-
mentation code, WF provides an out-of-the-box
service for recording workflow, activity, and user

events in a SQL Server database. The SqlTrack- ¥ GetTrackingChannel
. . . . ¥ SalTrackingService (+ 1 overload)
ingService class provides the tracking func- S Start
tionality (see figure 10.16). We leverage this By Thcetbrolle

L . e +% TryReloadrrofile
capability to gain visibility into the current state = Events

of the build process. We can see which build ¥ Prottensming
& ProfileUpdated

steps have been completed and which step is - /
being executed currently. Both ASP.NET as well
as Windows Forms applications can be used to

Figure10.16 The SqlTrackingService
class provides out-of-the-box capability to

display the tracking information. store events in a SQL Server database.

TIP When using both SqlWorkflowPersistenceService and SqlTracking-
Service services (as we do in our build application example), use the same
database for performance reasons. Also, add the SharedConnectionWork-
flowCommitWorkBatchService service to avoid the overhead associated
with multiple database connections and Distributed Transaction Coordi-
nator (DTC) transactions.

Adding tracking capability to a workflow application is simple. Add the SQLTracking-
Service class to the workflow runtime as follows:

workflowRuntime.AddService (new SqlTrackingService (connectionString)) ;

The constructor for the class takes a connection string pointing to the tracking data-
base. The events that get recorded in the database are specified using a Tracking-
Profile class. Listing 10.11 shows a representative tracking profile serialized to an
XML file.

TIP To create the necessary database structure for tracking WF events, exe-
cute the tracking-related scripts supplied by Microsoft (located in the
% WinDir%\Microsoft. NET\Framework\v3.0\Windows Workflow Founda-
tion\SQL\EN folder). Execute the scripts named Tracking Schema.sql
and Tracking_Logic.sql.

Listing 10.11 A representative tracking profile showing the logged events
<?xml version="1.0" encoding="utf-16" standalone="yes"?>

<TrackingProfile xmlns="http://www.microsoft.com/
WFTrackingProfile" version="3.0.0">
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<TrackPoints>
<WorkflowTrackPoint>
<MatchingLocations>
<WorkflowTrackingLocation>
<TrackingWorkflowEvents>
<TrackingWorkflowEvent>
Created
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Completed
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Idle
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Suspended
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Resumed
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Persisted
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Unloaded
</TrackingWorkflowEvent>
<TrackingWorkflowEvent>
Loaded
</TrackingWorkflowEvent>
<TrackingWorkflowEvent >
Exception
</TrackingWorkflowEvent>
<TrackingWorkflowEvent >
Terminated
</TrackingWorkflowEvent>
<TrackingWorkflowEvent >
Aborted
</TrackingWorkflowEvent>
<TrackingWorkflowEvent >
Changed
</TrackingWorkflowEvent>
<TrackingWorkflowEvent >
Started
</TrackingWorkflowEvent>
</TrackingWorkflowEvents>
</WorkflowTrackingLocation>
</MatchinglLocation>
</WorkflowTrackPoint>
<ActivityTrackPoint>
<MatchingLocations>
<ActivityTrackingLocations>
<Activity>

<Type>System.Workflow.ComponentModel .Activity,
System.Workflow.ComponentModel, Version=3.0.0.0,
Culture=neutral, PublicKeyToken=31bf3856ad364e35

</Type>
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<MatchDerivedTypes>true</MatchDerivedTypes>
</Activity>
<ExecutionStatusEvents>
<ExecutionStatus>Initialized</ExecutionStatus>
<ExecutionStatus>Executing</ExecutionStatus>
<ExecutionStatus>Canceling</ExecutionStatus>
<ExecutionStatus>Closed</ExecutionStatus>
<ExecutionStatus>Compensating</ExecutionStatus>
<ExecutionStatus>Faulting</ExecutionStatuss>
</ExecutionStatusEvents>
</ActivityTrackingLocation>
</MatchingLocations>
</ActivityTrackPoint>
</TrackPoints>
</TrackingProfile>

. rﬁqﬁrarkingqupry 21\
Once the events are recorded in the database, F;**“d Class
you can query them using the SqglTrackingQuery 3 Proparties
class (see figure 10.17). Listing 10.12 shows the ZF ConnectionSitring
. . . = Methods
associated code. Microsoft also provides a sample © CetWorkflovs
application that graphically displays the work- @ SqTrackingQuery (+ 1 overload)
Pp . srap Y p y . @ TryGetWorkFlow
flow execution status. For more information \ /

about the Workflow Monitor application, visit
W pp ’ Figure10.17 The SqlTrackingQuery

the Microsoft web site at http://msdn2.micro-  ¢jags provides the capability to query
soft.com/en-us/library/ms741706.aspx. recorded events.

Listing 10.12 Code for querying recorded events using SqlTrackingQuery

static void pGetInstanceTrackingEvents (Guid instanceId)
{
Console.WriteLine ("\r\nInstance Tracking Events :") ;
SglTrackingQuery sglTrackingQuery = new
SglTrackingQuery (connectionString) ;
SglTrackingWorkflowInstance sglTrackingWorkflowInstance;
sglTrackingQuery.TryGetWorkflow (instanceId, out
sglTrackingWorkflowInstance) ;

try
{
foreach (WorkflowTrackingRecord
workflowTrackingRecord in
sglTrackingWorkflowInstance.WorkflowEvents)
{
Console.WriteLine ("EventDescription : {0}
DateTime : {1}",
workflowTrackingRecord. TrackingWorkflowEvent,
workflowTrackingRecord.EventDateTime) ;

catch (Exception)
Console.WriteLine ("Instance Tracking Events Not Found") ;

}
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TIP  You can extend the sample workflow to include activities for deploying
the build binaries in test, staging, and production environments. The
deployment process requires interactions with multiple parties (such as
between testers, project managers, product managers, and release engi-
neers) and is a great candidate for automation using a structured work-
flow process.

Summary

In this chapter, we saw how to use workflow technology to better manage document
review, code review, and distributed build processes. We saw that the WF engine can
be hosted in various applications. We created a custom application to support the
build process using workflow technology. We also learned how to use the built-in per-
sistence and tracking capabilities available in WF to provide scalability, fault-tolerance,
and transparency.

WF can be used to extend the capabilities of TFS in novel and productive ways. As
discussed, TFS has a mini workflow system built into the work item tracking mod-
ule—one that provides flexible state transition, security, and user assignment capabili-
ties. But when it comes to integrating TFS with external applications or coordinating
cross-TFS activities, you’ll find WF to be a valuable tool. WF helps you manage long-
running collaborative tasks between team members, as well as interactions with exter-
nal systems (such as third-party version control, issue tracking, and project manage-
ment systems). WF also empowers you to orchestrate self-managing rule-based
processes that span machine, network, and organizational boundaries—a need that
you’'re likely to face as you manage an increasingly global workforce.

This concludes our discussion of using workflow with TFS and brings us to the end
of the book. It’s been a long journey. We’ve seen how to effectively use TFS to solve
real-life problems typically encountered in development organizations. We’ve learned
to extend TFS when out-of-the-box features aren’t adequate.

We all know that enterprise software development isn’t easy. The best of teams
struggle with scope, schedule, quality, communications, bureaucracy, and so on. Col-
lectively, as software professionals, we’re still learning how best to cope with changing
technologies, shifting geographies, and evolving priorities. No matter how you choose
to deal with your unique set of challenges, I believe that effective use of TFS can help
bridge the gap between your aspirations and reality. TFS works.
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64-bit processor support 243

A

access control policies 120
Allow settings 120
Deny settings 120
determining 121-124
locks 123
priority 120
selecting 121-124
TFSSecurity tool 123
activities
CallExternalMethod 281-282
CallExternalMethodActivity
293
Code 279, 284
Delay 305
HandleExternalEvent 281
HandleExternalEventActivity
293
IfElse 279
Listen 298, 305
MailReceived 293
SendMail 293
Terminate 281
While 279, 284
add while offline 44
AdditionalReferencePath
property 278
administration 15
AfterCompile target 171, 202

AfterDropBuild 79
AfterDropBuild target 188, 202
overriding 221
AfterTest target 171
AgentService 19
AllowedTeamServer
attribute 173
Analysis Services 7, 14
annotate 45
annotations 18, 47
viewing with TFS Power
Tools 145
applications, WF 275-276
application-tier machines
and build machines 163
load balancing 241
reducing load 242
talking to data-tier
machines 240
ApplicationVersion
property 185
architects 4
artifacts 6
aspnet_merge.exe tool 228
assemblies
Microsoft. TeamFoundation.
WorkItemTracking.Client
247
Microsoft. TeamFoundation.
WorkItemTracking.Controls
247
numbering with Team
Build 209-221
strong-named 206
versioning 206-207
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mdex

assembly version number
206, 209
and ItemGroup 226
AssemblyInfo.cs 207-209
build number 207
major version 207
minor version 207
revision 207
AssemblyAttributes item
group 228
AssemblyBuildNumberFormat
214
AssemblyFileBuildNumber-
Format 214
AssemblyFileVersion entry 210
Assemblylnfo task 185
error 220
overriding properties 216
AssemblylInfo.cs 217
assembly version
number 207-208
AssemblyFileVersion
entry 210
AssemblyVersion entry 210
build number 209
copying to build location 219
file version number 207-208
modifying 208
multiple copies 209
read-only 219
reference copy 210
version number 209
AssemblyInfoTask task 210
AssemblyVersion entry 210
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associating
changesets 174-175
related work items 174-175
attributes
AllowedTeamServer 173
DependsOnTargets 165
authentication, digest 91

backups 244
base 148
baseless merges 95, 152-153
parent-child relationship 153
tf merge command 152
BeforeCompile target 202
BeforeGet target 202
BI. See business intelligence (BI)
Binaries 21
binaries, releasing to
customers 90
BinariesRoot property 172
BinariesSubdirectory 22
BisSubscribe utility 156
BPEL 276
BPM 269
branch policies 120
access control
policies 120-124
check-in policies 120
custom 125, 139-140
Custom Path policy 124
order of execution 125
technical
implementation 128-139
branch-by-release model 96-97
branching 88
across team projects 108
associating check-in
policies 124
at solution level 92
based on company size 90-91
branching models 92-100
builds, and 111-115
child folders 92
comparing two
branches 145-146
creating branches 106
folder restrictions 92
for isolation 100
for policy variation 100
from labels 101
identifying changes 103-106
in parallel 100

locking branches 123
parallel development,
and 100, 107
partial branches 102
path space branching 100
policies, and 120
Team Build, and 111
versus folders 90, 106-107
versus labels 100-106
when to branch 120
with distributed TFS 90-91
branching models 92-100
branch-by-release
model 96-97
code promotion model 92-94
codeline-per-release
model 94-96
for distributed teams 99-100
for large companies 90
for large projects 97-98
for small companies 90
remote 99-100
with distributed TFS 90-91
BranchPolicy class 132
btnAddPolicy_Click
method 129
Bug_Active_Count_Ratio
257, 259
Bug_Reactivation_Ratio
257-258
build
automation 14
build results 171
database project 64
deployment script 56
failures, detecting 171
farms 303
management 7
Microsoft.VersionNumber
target 215
options 56
process, launching 196-197
qualities 17, 32
indicating 32
quality 11
requests 28
results
evaluating 198-199
Succeeded 171
retention policies 26
scripts 170, 199
server, accessing in code 35
triggering 27
workspace 23

build agents 17, 20, 24, 26, 35
accessing in code 35
directory path property 21
managing 20

Build Defaults 26

build definition 17, 28, 35
creating 22
description 22
editing 22, 29
security 29
workspace mapping 22

build definition variable
BinariesSubdirectory 22
BuildDefinitionId 21
BuildDefinitionPath 21
SourcesSubdirectory 22
Temp 21

Build Definition wizard 112

Build Definition, disabling 22

build directory 21, 24, 193
260-character limit 22, 173
subfolders 172

Build Explorer 17, 30-32, 37
filtering builds 32

build machines 20, 26
and application-tier

machines 163
coupling with TFS 173
distributed 202-203
where to locate 164

build number 207
autoincrementing 226
incrementing 207
integer 207
yyMMdd format 207, 214

build project files
executing with MSBuild 199
version number 209

build reports 11, 246
based on build number 248
build report form 251
displaying 248

build verification tests

(BVTs) 24,163, 192
failure 171, 286
skipping 199
WEF, and 278
workflow, and 278, 286

Build Web Site option 222

BuildAgent 36

BuildBreak property 171

BuildConfigurationsInParallel

29

BuildController class 286
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BuildDirectoryPath
property 172

BuildInParallel 29
BuildNumberOverride

target 217-219

BuildNumberOverrideTarget-

DependsOn property 217

BuildNumberPrefix

property 217

builds

associated work items 37
autoincrementing build
numbers 226
avoiding errors 163
branching, and 111-115
build directories 171-173
build farms 303
build number conflicts 173
build process 196-197
build script 170
central builds 276-278
code quality standards 163
creating from labels 176
creating from source
files 176-182
desktop builds 199-200
detecting build failures 171
different version
numbers 208
distributed build
machines 202-203
distributed build process and
WF 278-303
distributed builds 200-203
evaluating results 198-199
executing concurrently 28
integrated 90
local 163, 199
making changes 112
modifying project
file 215-221
modifying team project
file 227-228
parallel 192
prebuild checks 195-196
project files 165
public 163
queuing 28
reproducing from
labels 177-182
shared 199
source files, and 163
targets file 165
testing 163

with central build
machine 201-202
BuildScriptName 65, 76
BuildServiceManager 19
BuildSolutionsInParallel 29
BuildStore class 286
BuildTypes 21
business intelligence (BI) 243
business intelligence
project 253-254
Business Project Exception
Language 276
business project
management 269
BVTs. See build verification tests
(BVTs)

Cc

caches
Group Security Service
cache 241
Version Control cache 242
work item tracking metadata
cache 239
calculated members,
creating 255
CallExternalMethod
activity 281-282
CallExternalMethodActivity
activity 293
central builds 276-278
change conflicts 99
change information,
submitting 190
change management 4
changes
identifying 103-106
notifying users 154-159
propagating 95
viewing 144-145
changesets 24
annotation
information 45-46
associating 174-175
base 148
comparing folders by 45
unmerged 147
check-in 42
locks 123
notes 196
policies 120
associating with
branches 124
installing 139
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override 9
TFS Power Tools 124
triggering builds 27
version conflicts 42
CheckIn method 198
Check-In permission 122
CheckinEvent 154
subscribing to 156
check-ins
and remote team 91
Checkln method 198
check-in policies 120
notes 196
to another branch 96
check-out 41, 43
default behavior 41
getting latest on 40
locks 123
offline mode 43
permissions 122
classes
BranchPolicy 132
BuildController 286
BuildStore 286
Event 155
PolicyBase 127
ShelveSet 195
SmtpClient 298
SmtpMailServices 298-299
SqlTrackingQuery 310
SqlTrackingService 308
SqlWorkflowPersistence-
Service 304
WorklItemStore 234
Workspace 198
Workstation 129
ClickOnce 182-189
configuring 183-185
configuring deployment
files 186-188
extending Team Build
with 185-186, 188
client certificate 19
clustering 244
code
analysis 24
preparing for release 90
promoting 92
Code activity 279
code promotion model 92-94
propagating changes 95
codeline-per-release
model 94-96
limitations 95-96
column 53, 55
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command-line utilities
witexport 247
witimport 247
commands
tf destroy 241
tf history 103
tf labels 103
tflock 116
tf merge 147-148, 152
tf merges 143
tf permission 120
tf resolve 148
tf rollback 150
tf workspace 116
tfpt annotate 145-146
tfpt history 144
TfsAdminUtil ActivateAT 244
compare folders 44
filtering files 45
Compare with Previous 46
comparing
branches 145-146
folders in Source Control
Explorer 146
Completed 31
components 108
Configuration Manager 78
configure multiple 21
configuring
ClickOnce 183-185
TFS 232-233
conflicts 42
resolve dialog 42
connectionString
parameter 304
constraints 59
content merge 148
continuous integration
22, 26-27, 31, 47, 93
building incrementally 33
builds 11
CopyAssemblyInfoFile
target 220
CoreCompileDependsOn 214
CoreDropBuild target 173
CoreGet target 176
Corelabel 113
CoreLabel target 217
CoreTest target 171
cost of ownership 15
create script 51
CreateBuildRequest 36
CreateWorkItem target 175
CreateWorkspaceTask task 202

creating
custom controls 245-253
custom policies 125-140
KPIs 257-259
WF applications 275-276
Crystal 6
custom controls
creating 245-253
deploying 252
in work item forms 244-253
modifying work item type 247
custom generator 79
Custom Path policy 124
alphabetical order 125
order of execution 125
custom policies 125-140
associating with branches 125
installing 139-140
interfaces 127-128
order of execution 125
technical
implementation 128-139
custom reports 13
custom retention policies 26
custom web parts 13
custom workflows 13
CustomCheckinPolicyEditDialog
129
customizing
properties 170
targets 170

D

data
comparing 64
loss
avoiding 55
preventing 63
warehouse 7
Data Bound generator 59
data generator 57
creating custom 79
custom 59
Data Bound 58
registering custom 81
regular expression 57
signing custom 81
type-specific 57
database 48, 54
administrator 49
deploying 56, 61
modifying 50
professional role 4

reverse engineering 52
schema 49
comparing 62
database projects 51
building 64
building with msbuild 75
building with Team Build 76
comparing 63
data-tier machine
reducing load 243
talking to application-tier
machines 240
DB Pro 49
building 51
code coverage 59
creating builds 65
exporting scripts 63
preventing data loss 55
renaming a database 55
test data 56
DBA 63
.dbproj 76, 78
.dbproj file 75
DDL 49, 53
default configuration 78
DefaultDataPath 78
Delay activity 305
delay signing approach 208
DeleteWorkspaceTask task 202
deleting team projects 241
DependsOnTargets
attribute 165
deploy databases 75
deployment script 56
design database 53, 63
design patterns, Mainline 93
desktop builds 199-200
versus Team Build builds 200
DesktopBuild target 199
developer, role 4
development process
ad hoc 5
agile 6
Iterative 6
waterfall 5
digest authentication 91
directories, build 171-173
disaster recovery 243-244
displaying build reports 248
distributed builds 200, 202-203
and TFS 200-203
distributed TFS
branching 90-91
workflow 271
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DocumentService service 248
downloading
source files 279-281, 284
to remote server 91
drop location 11, 25-26
DropLocation property 173

E

edit
pending 41
while offline 44
Edit method 127
elements,
SolutionToPublish 185
email, handling with
WF 292-303
EndToEndIteration target 165
EndToEndIterationDepends-
On property 165
enterprise software 3
environment variables 170
Evaluate method 128
Event class 155
events
CheckinEvent 154
event receiver
service 156-159
TFS event engine 154-156
WorkItemChangedEvent 272
eventXml input parameter 156
Excel 14
viewing KPIs 260-261
exceptions 26
Extensible Application Markup
Language (XAML) 276
extreme programming 6, 50

F

failed download
primary project 284-286
reference project 281
feature-driven development 6
file version number 206
AssemblyInfo.cs 207-208
build number 207
major version 207
minor version 207
revision 207
files
AssemblyInfo.cs.
See AssemblyInfo.cs file

AssemblyInfo.dll 228
build project file 165
solution files 224
unlocking 116
wdproj files 226
WorkspaceMapping.xml 112
filter condition 63
FireAsyncEvent method 155
FireBulkAsyncEvent
methods 155
folders
comparing 44
versus branching 106-107
foreign key 59
form, build report 251
forward integration 94
functions 59

G

GenCheckinNotesUpdateWork-
Item 112
GenCheckinNotesUpdate-
WorklItems task 175
GenerateApplication-
Manifest task 189
GenerateAssemblylnfo task 228
GenerateBootStrapper task 189
GenerateDeploymentManifest
task 189
Generator class 79
Get Latest Version 40, 43
get latest version on check-
out 17
enabling 41
Get Specific Version 40
GetAssociatedWorkItems 39
GetBuildDefinition 36
GetChangeSetsAndUpdate-
Workltems target 174
GetChangeSetsOnBuildBreak
target 174
GetEffectivePermissions 121
GetRegistrationEntries
method 154
GetService 34
GetService method 248
GetTestResultsForBuild
method 286
Group Security Service
cache 241
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H

HandleExternalEvent
activity 281
HandleExternalEventActivity
activity 293
high availability 241, 243-244
standby machine 243
History pane 143
History Sidekick 115, 144
Hosting layer 274

IBuildAgent 35
IBuildDefinition 35-36
IBuildDetail 35, 38
[BuildInformation 39
IBuildInformationNode 39
IBuildServer 27, 33, 38
identifying changes 103-106
IEventService interface 156
IfElse activity 279
implementing event receiver
web service 156-159
Inconclusive test condition 61
incremental builds 17, 33
IncrementalBuild 33
IncrementalGet 33
index 53
information technology 4
InformationNodeConverters 39
Initialize method 127
in-progress builds 31
Input attribute 80
input parameters,
eventXml 156
InsertInstanceState stored
procedure 304
installing custom
policies 139-140
instance ID 240
Instancelnfo.exe 240
Instancelnfo.exe tool 240
instanceOwnershipDuration
parameter 305
integrated builds 90
Integrated Development
Environment 43
integrated development
environment 4
integration
continuous 93
forward integration 94
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integration (continued)
reverse integration 94
services 7
IntelliSense 48
interfaces
custom policies 127-128
IEventService 156
IPolicyDefinition 127
IPolicyEvaluation 127
IServiceProvider 248
ISmtpMailServices 298
IWorkItemControl 245
Microsoft. TeamFounda-
tion.WorkltemTracking.
Controls.IWorkltemControl
248
UserControl 245
InternalMapping 112
InvalidateDatasource
method 248
IPendingCheckInPending-
Changes 128
IPolicyDefinition 127
IPolicyEvaluation 127
IServiceProvider interface 248
ISmtpMailServices interface 298
ItemGroup 226
assembly version
numbers 226
Condition attribute 226
IWorkltemControl
interface 245
IWorkItemSummary 39

K

Kerberos 19

key 53

key performance indicators
(KPIs) 12, 253-264

Bug_Active_Count_Ratio
257, 259

Bug_Reactivation_Ratio
257-258

business intelligence
project 253-254

calculated members 255

constructing 257-259

creating 257-259

creating with SASS 253

and SASS 253

Task_Actual_vs_Estimated_
Ratio 257, 259

viewing 259-264
viewing with Excel 260-261
viewing with MOSS 261-264

labels

branching 101
comparing folders by 45
creating builds from 176
for grouping files from
different times 100
identifying changes 103-106
lack of versioning 100
partial branches 102
permissions 101
properties 101
reproducing builds
from 177-182
source files, and 176-182
team projects, and 100
updating 101
versus branching 100-106

large companies

and Team Build 163

configuring TFS 232

distributed TFS 233

Team Build and distributed
TFS 163

workflow 270

latest version, comparing

folders by 45

Listen activity 298, 305
load

balancing 241

application-tier
machines 241

moving MOSS site 242

reducing on application-tier
machine 242

reducing on data-tier
machine 243

loadingInterval parameter 305

local version 41

Localltem 112

locks 115, 123

check-in locks 123

check-out locks 123

permissions 123

recursivity 123

removing 116

M

MailReceived activity 293
Mainline pattern 93
major version 207
Management Studio 53
mapping, modifying map 113
MaxAssemblyVersion
property 185
maxcpucount 29
MaxProcesses 30
merge candidates 147
merge history
detailed history 142
viewing 142-144
with TFS Power Tools 143
merge window 42
merging 88, 95
base 148
baseless merges 95, 99,
152-153
between noncontiguous
branches 95
between parents and
children 95
comparing two
branches 145-146
conflicts 147
resolving 148-150
content merge 148
direction 141
latest version 142
local changes 99
merge candidates 147
remote changes 99
resolving merge
conflicts 148-150
rollbacks 150-151
rolling back 150-151
Source Control Merge
Wizard 151
Source Control UI 92
testing, and 95
tree merge 148
viewing changes 144-145
viewing history 142-144
methods
btnAddPolicy_Click 129
CheckIn 198
Edit 127
Evaluate 128
FireAsyncEvent 155
FireBulkAsyncEvent 155
GetEffectivePermissions 121
GetRegistrationEntries 154
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GetService 248
GetTestResultsForBuild 286
Initialize 127
InvalidateDatasource 248
pAddPoliciesToList 129
pGetCheckedInltems 156
pGetMailingList 156
pRaiseMailReceivedEvent 298
QueryPendingSets 156
SetSite 248
SubscribeEventWith-
Classification 156
Microsoft Excel 7
Microsoft Message Queue 191
Microsoft Office SharePoint
Server 2007 12
Microsoft Project 7
Microsoft Solutions
Framework 6
Microsoft. TeamFounda-
tion.WorkItemTracking.
Client assembly 247
Microsoft. TeamFounda-
tion.WorkItemTrack-
ing.Controls assembly 247
Microsoft.TeamFounda-
tion.WorkItemTrack-
ing.Controls.IWorkItem-
Control interface 248
Microsoft.VersionNumber target
inserting 215
inspecting 211-214
minor version 207
mirroring 244
modification time,
standardizing 221
MOSS
and workflow 269
moving site 242
viewing KPIs with 261-264
moving team projects 239-241
MSBuild 28
and WDP 225
building databases 75
command line parameters 28
executing build project
files 199
MSBuild Project File Creation
Wizard 24
MSBuild response file 170
MSBuild schema 165
MSBuild task 186
MSBuildProjectDirectory
properties 172

MSF Agile 236, 271
MSF CMMI 236

and workflow 271
MSMQ 191

handling emails 302

N

#ENQ G 97

NoCICheckInComment 27

Nodes 39

notifying users about
changes 154-159

NTLM 19

numbering assemblies with
Team Build 209-221

o

Object Explorer 53
object model 33
objects
PolicyFailure 128
TestResultData 286
offline 43, 47
database editing 54
mode 18, 43
enabling 43
view 49
OLAP 7, 14
OnBuildBreak target 171
OnGenerateNextValues
method 80
Onlnitialize method 80
organizing
team projects 233-238
work items 233
OutDir property 172
Outlook workflow 270
Output attribute 80
overriding
AfterDropBuild target 221
Assemblylnfo task 216
BuildNumberOverride
target 217-219
Overwrite 43

P

pAddPoliciesToList method 129
parallel

building 192

builds 17, 29
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development 90
and branching 100, 107
parallel development 90
parameters, Project 235
path space branching 100
pending edits in annotations 45
performance 241-244
and WF 273
and workflow 273
permissions
Check-In 122
Check-out 122
Lock 123
persistence workflow 303-307
perspectives 14
pGetCheckedInltems
method 156
pGetMailingList method 156
policies 6
access control
policies 120-124
and branching 120
check-in policies 120
custom 125-140
Custom Path policy 124
PolicyBase class 127
PolicyFailure objects 128
PolicyOverrideComment
property 195
ports 200
8080 200
9191 200
postdeployment script 75
Power Tool Web Access 4
Power Tools 8
pRaiseMailReceivedEvent
method 298
prebuild checks,
running 195-196
predeployment script 75
primary key 59, 64
primary project
downloading source files 284
failed download 284-286
successful download 286-292
private keys
delay signing approach 208
sharing 208
sn.exe tool 208
private methods
pGetCheckedInltems 156
pGetMailingList 156
process template 8, 13
editor 8
Process Template Manager 247
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product support 90
production database 50
deploying to 61
Project
element 199
parameter 235
workflow 270
project file, modifying 215-221
project portal 5,12, 14, 235
project references 29
Project Server, lack of support in
TFS 239
projects
primary project 284-292
reference project 279-281
promoting code 92
propagating changes 95
properties
AdditionalReferencePath 278
ApplicationVersion 185
BinariesRoot 172
BuildBreak 171
BuildDirectoryPath 172
BuildNumberOverrideTarget
DependsOn 217
BuildNumberPrefix 217
custom 170
DropLocation 173
MaxAssemblyVersion 185
OutDir 172
PolicyOverrideComment 195
SkipClean 278
SkipGet 176, 278
SkipIntialize 278
SkipLabel 177
SkipPostBuild 175, 177
SolutionRoot 172
UpdateAssociatedWorkItems
174
WorkItemDatasource 248
WorkItemType 175
property,
MSBuildProjectDirectory
172
proxy server 91
configuring 91
proxy servers 164, 200
Publish Web Site 222

Q

quality gates 90
Query Editor 53, 63
QueryBuildAgents 35
QueryBuilds 38

QueryPendingSets method 156
QueueBuild 36

QueueCount 35

Queued 31

queued 17

R

Rational Unified Process 6
read-only files 219
refactor database 55
reference project 279-281
failed download 281
successful download 282-284
referential integrity 59
Regular Expression data
generator 57
related work items,
associating 174-175
release candidates, testing 90
releases, servicing 90
remote team check-ins 91
rename refactoring 55
reporting 4, 14
Reporting Services 7
reports 12, 235
Requested By 31
requests, processing 191-192
Retention Policy 25
RetrieveExpiredTimerlds stored
procedure 305
reverse integration 94
revision 207
rollbacks 150-151
merge with multiple
changesets 150
rolling build 11, 17, 27
Rosario 47
Runtime layer 274

S

SASS, KPIs and 253
scalability 14
schedule 27
scheduled 32
scheduled build 11, 17, 22
schema 51, 54
comparing 63-64
creating 52
deploying 79
importing 52
Schema Compare, filtering
objects 63

SCM. See software configuration
management (SCM)
scripts, executing 286-292
Scrum 6
security 14
team projects 236-238
Select Item 41
SendMail activity 293
server version 41-42
overwriting local version 43
Serverltem 112
Service Accounts group 237
services, DocumentService 248
SetBuildBreakProperties
target 171
SetSite method 248
shared documents 12
shared folder, disadvantages 89
SharePoint 7, 12
SharePoint Designer 13
sharing code 108-110
at source code level 108
decoupling 109
subscribing to
components 108
ShelveSet class 195
shelvesets
creating 189
downloading 193-195
Shelve-Source Files dialog
box 190
Sidekicks, History Sidekick 144
signing, delay signing
approach 208
SkipGet property 176, 278
SkipInitialize property 278
SkipLabel property 177
SkipPostBuild property 175
sln 76
small companies
and Team Build 162
configuring TFS 232
workflow 270
SMTP event sink 303
SmtpClient class 298
SmtpMailServices class 298-299
sn.exe tool 208
software configuration
management (SCM) 48
Solution Explorer 43
database schema 53
solution files 224
branching 92
SolutionRoot property 172
solutions 24
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SolutionToBuild 112
SolutionToBuild item 172
SolutionToPublish element 185
source code, submission
service 189-199
source control 7
Source Control Explorer 41
compare folders 44
comparing folders 146
Source Control Merge
Wizard 151
Source Control UI, merging 92
source files
creating builds from 176-182
downloading
192, 279-281, 284
source schema 62
Sources 21
SQL Server 53, 76
clustering 244
column limit 239
mirroring 244
SQL Server Reporting
Services 13
SqlBuildTask 65, 75
SqlDeployTask 65, 75
SqlTrackingQuery class 310
SqlTrackingService class 308
SqlWorkflowPersistenceService
class 304
connectionString
parameter 304
instanceOwnershipDuration
parameter 305
loadingInterval
parameter 305
unloadOnldle parameter 304
staircase model.
See branch-by-release model
standby machine 243
status 17
Status Sidekick 115
stored procedures 59
InsertInstanceState 304
RetrieveExpiredTimerlds 305
strong names 206
SubscribeEventWithClassifica-
tion method 156
successful download
primary project 286-292
reference project 282-284
synchronize 54

T

table 53
target database, specifying 78
target execution order 165-170
in TFS 2005 166, 169
in TFS 2008 167-169
target schema 62
TargetConnectionString 75, 78
TargetDatabase 65, 75, 78
targets
AfterCompile 171, 202
AfterDropBuild 188, 202
AfterTest 171
BeforeCompile 202
BeforeGet 202
BuildNumberOverrideTarget
217-219
CopyAssemblyInfoFile 220
CoreDropBuild 173
CoreGet 176
CoreLabel 113, 217
CoreTest 171
CreateWorkItem 175
customizing 170
DesktopBuild 199
EndToEndIteration 165
execution order 165-170
GetChangeSetsAndUpdate-
WorkItems 174
GetChangeSetsOnBuildBreak
174
invoking 166
Microsoft.VersionNumber
211-215
OnBuildBreak 171
overriding 170
SetBuildBreakProperties 171
targets file 165
UpdateAssemblyInfoFiles
214, 216-217, 220
targets file, database projects 65
Task_Actual_vs_Estimated_Ratio
257, 259
tasks
AssemblyInfo 185, 216
AssemblyInfoTask 210
CreateWorkspaceTask 202
custom ClickOnce
task 186-188
DeleteWorkspaceTask 202
GenerateApplicationManifest
189
GenerateAssemblylnfo,
and 228
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GenerateBootStrapper 189
GenerateDeploymentManifest
189
MSBuild 186
Touch 221
UpdateClickOnceLaunch-
Page 186
workflow, and 272
Team Build 10, 16, 18,
28, 164-175
application tier 165
architecture 164
associating
changesets 174-175
associating related work
items 174-175
branching, and 111
build databases 49-50
build directories 171-173
build issues 162-164
build project file 165
build script 170
build verification tests 10
configuring 162-164
coupling 173
creating projects 192
customizing targets 170
data tier 165
database configuration 78
database projects 65, 76
deploying schema changes 79
detecting build failures 171
executing scripts 286-292
extending with
ClickOnce 185-186
for large companies 163
for small companies 162
modifying project
file 215-221
modifying team project
file 227-228
MSBuild 10-11
MSBuild schema 165
numbering
assemblies 209-221
object model 17, 35
overview 164-175
programming against 33
project files 165
properties 11
security 18
Service 17
target execution
order 165-170
targets file 165
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Team Build (continued)
tasks and ClickOnce 188
Team Explorer 165
TfsBuild 165
topology 18
windows service 18
with distributed TFS 163
team build 5
Team Build System Account 32

transferring to new
instance 240
version control 234
work item tracking metadata
cache 239
work items 233
Team System cube 165
Team Project dimension 235
Team Test, using with DB Pro 49
TeamFoundationServer 34

databases, copying 240
DB Pro integration 49
disaster recovery 243-244
distributed 233
distributed builds,

and 200-203
dual-server configuration 232
event engine 154-156
high availability 241, 243-244

Team Explorer 14, 91, 165
Team Foundation Administra-
tors group 237
Team Foundation Server 4
future plans 47
object model 7

Team Foundation Server Power

Tools 88
Team Foundation Server
Workgroup Edition 232
Team Foundation
Sidekicks 115-116
History Sidekick 115
Status Sidekick 115
Team Foundation Valid Users
group 237-238
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