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Foreword

Microsoft has always provided world-class development tools for developers. From the
release of Visual Basic 1 to Visual Studio 2005, Microsoft has provided groundbreaking tools to
make developers’ lives easier. With the release of Visual Studio 2005, we’ve done a consider-
able amount of work to help the individual developer be even more productive—refactoring,
the My Namespace, edit-and-continue, and improvements in the .NET Framework are just a
few examples.

But with Visual Studio 2005, we’ve expanded our focus beyond the developer to the entire
development process itself. Visual Studio Team System takes a larger view of the developer’s
world. It acknowledges the project management aspects of development, the architecture,
and the testing phase of the development life cycle; in other words, Visual Studio Team System
takes into account the entire software development life cycle. This shift away from purely an
individual’s perspective is designed to ease the burden on development organizations by help-
ing every member of the team gain more insight, and oversight, of the software development
life cycle.

This larger view of the development process promotes communication and collaboration
among groups that in the past almost never spoke with each other. It helps project managers
to communicate with architects, architects with developers, and developers with testers. And
it helps everyone to communicate with stakeholders and to collaborate with other interested
observers. By providing timely reporting of events, project status, development statistics, and
other information, organizations can leverage Visual Studio Team System to streamline the
development process.

Software development has shifted from groups of developers working in the same building
to groups of developers working around the world. This shift crosses geographical boundaries
and allows teams to collaborate with each other in real time. Team System enables the organi-
zation that owns the code to actually own the code! Nightly builds can be performed in the
target environment instead of being built and tested in an environment that usually doesn’t
match the eventual deployment environment. It also helps organizations to keep better track
of how their outsourced teams are progressing with the project.

There is an overwhelming industry trend toward a more agile approach to software devel-
opment. At the same time, corporations are pushing for improved quality and reduced cost
through repeatable processes. Out of the box, Visual Studio Team System provides two process
templates aimed at meeting the vast majority of team project needs. The MSF for Agile tem-
plate is great for teams that may not have used any “formal” methods in the past, while the
MSF for CMMI process template complements the Capability Maturity Model Integration
(CMMI) process improvement approach developed at Carnegie Mellon. These processes help
developers not only to be productive, but also to create a framework for repeatable develop-
ment processes. These process improvements ultimately lead to higher quality, lower cost
software development.
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With all of this, Microsoft has absolutely not forgotten that it is developers who write the
code and run the tests. One of the Visual Studio Team System development team’s primary
goals is to help developers to write high-quality code. We call this helping teams drive better
quality, early and often. With the new testing tools for developers and testers, code can be writ-
ten with a higher quality (it follows standards, passes unit tests, and performs optimally) and
that quality can be tested for at every step of the way. Team System makes continuous integra-
tion testing, build verification tests, and development standards easy to implement and follow.
These processes, instead of being complicated and difficult to follow, are made exceptionally
easy with Team System and will help developers write and release more stable code.

What’s in store for the future then? At our core, the things we do at Microsoft are all about
empowering people to drive business success. With Team System, we’ve taken the first steps
toward helping individuals and teams be more productive in the development process. Our
vision is to further expand our Team System offering to help all members of an IT team com-
municate and collaborate more effectively. Some of the areas that we’re focusing on in the
immediate future are better tools for working with databases, more advanced and complete
testing tools, better integration with Microsoft Office, and better support for managing your
organization-wide portfolio of projects. Though some of these new tools may not even be
released under the “Visual Studio” brand, you can be assured that we will work diligently
across all our product groups to deliver solutions that will help you and your organization be
more successful.

We believe that Visual Studio 2005 Team System is a hallmark product for the software
industry. To be sure, we’re all extraordinarily proud of what we’ve released. But, even more
than that, we’re excited to see the overwhelming positive reaction to these first few steps in
making our customers’ lives easier. On behalf of the entire team in Redmond, North Carolina,
India, Copenhagen, and elsewhere, thank you for your support, feedback, and encouragement.

Prashant Sridharan
prashant@microsoft.com

Director, Visual Studio
March 2006
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Introduction

Software development is undergoing a huge revolution right now. That is not to say that this
is different from any other time in the history of software development—it is always under-
going a revolution of one type or another. This “new” revolution is a shift in development
methodologies from teams working in tightly knit groups in geographical proximity to a global
development strategy. Software development teams are now faced with communicating with
each other from half a world away.

This book talks about how to perform this work effectively using the new Microsoft Visual
Studio Team System (VSTS) product. This book covers all areas of VSTS, from the basics to
tips and tricks to make it easier to use. Because of our work with the development team at
Microsoft, we have been able to include several undocumented features and describe some of
the thought processes involved in developing various portions of VSTS. In addition, as archi-
tects in a Fortune 500 company, we have a unique experience in starting to implement VSTS in
an enterprise environment. 

This book begins with a chapter that introduces VSTS. Chapter 1 provides a general
overview of VSTS, its various components and editions, and who should use it and why. This
chapter also introduces the sample application that we use throughout the book. Following
the first chapter, the book is organized into four parts.

Part 1, Team Foundation: The Team Foundation Server is the mechanism (set of inte-
grated services and stores) that enables the communication and collaboration aspect of
VSTS. The web services provide a loosely coupled interface between the various artifacts
(work item tracking, version control, build, and test). The operational stores provide a
real-time repository of team activity that feeds the aggregated data warehouse for team
reporting and analysis. Part 1 of the book covers this crucial component of VSTS.

• Chapter 2, Team Projects: This is your first hands-on introduction to VSTS.
Chapter 2 walks you through creating a new team project, introduces you to the
Project Portal, and explains how VSTS leverages various software development life
cycles and provides integrated process guidance. Chapter 2 also discusses Team
Foundation Server security, from both the user’s and administrator’s perspective.

• Chapter 3, Team Foundation Version Control: One of the much anticipated new
features of VSTS is Team Foundation Version Control, a new, enterprise-class
source code control system. This chapter covers all of the aspects of the
VSTS source code control system. It also gives an in-depth look at the new 
check-in policies and touches on how these policies integrate with the work
item tracking system.
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• Chapter 4, Project Management: Microsoft has expended considerable effort to
bring project managers into the software development life cycle. VSTS provides
integration between Microsoft Project, Excel, and the work item tracking store.
Project managers can extend the default mappings to any field available in
Microsoft Project. Team Explorer provides rapid triage of work items. The Project
Portal and reporting site provide a wealth of information about the status of the
team project. This chapter describes all of these features.

• Chapter 5, Team Work Item Tracking: Work item tracking is one of the hottest new
features in VSTS. This feature allows a project manager to create a work item (a
task, a bug, an issue, and so on), assign it to a team member, and track the status
of it from beginning to end. Stakeholders can see how a certain item is progressing
as well. Work item tracking is a fully extensible system, so project teams can create
their own work item types. Work item attachments can include documents, links to
other work items, code, or URLs. This chapter covers work item tracking in detail.

• Chapter 6, Team Reporting: SQL Server Reporting Services (SSRS) was introduced
as an add-on to SQL Server 2000 several years ago. With the new SQL Server 2005
and the new SSRS, Microsoft has made this tool the core of the VSTS reporting
infrastructure. This chapter covers the details—from the out-of-the-box reports
(associated with each process template) to the specific features on which the VSTS
data warehouse allows you to report.

• Chapter 7, Team Foundation Build: In the past, performing automated builds
required a great deal of extra work using Microsoft tools. This chapter covers the
new Team Foundation Build functionality and shows how you can use it to
increase the quality of the final software product.

Part 2, Team Edition for Software Architects: This part of the book is dedicated to the
new distributed designers in VSTS. These designers allow you to architect an entire appli-
cation and then implement portions of the application: projects, configurations, and
settings.

• Chapter 8, Application Designer: In this chapter, an overview of model-driven
development, Software Factories, and Domain-Specific Languages leads into a dis-
cussion of the Application Designer. The Application Designer allows you to take
the first step in a “contract-first” development process, in which you design the
interface before writing the application. Having defined the operations for your
services, you can implement real code that stays in sync with the models.

• Chapter 9, System and Logical Datacenter Designers: Systems are defined as deploy-
able units of the overall application. The level of abstraction provided by the
System Designer allows multiple designs to facilitate deployment onto varying dat-
acenters, customer sites, or geographic locations. The Logical Datacenter Designer
allows the creation of models depicting interconnected hosts and provides invalu-
able implementation details to both the application architect and the developer at
design time. Chapter 9 describes how to use both of these designers.
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• Chapter 10, Deployment Designer: As you will learn in this chapter, the Deployment
Designer allows architects and developers to deploy systems into the target logical
datacenters. The result is instant validation on configuration, setting, or hosting
constraint conflicts.

Part 3, Team Edition for Software Developers: Software developers now get the benefits
of a concrete modeling language and strong unit testing tools to help them visualize and
implement code with higher quality. To augment this capability, developers can analyze
their code for common errors and ensure their code meets organizational coding stan-
dards. They can also analyze their code for performance impacts and ways to improve the
application’s performance. This part of the book describes the VSTS tools for modeling
code, unit testing, and code analyses.

• Chapter 11, Class Designer: UML can be confusing and complicated. It can take a
long time to write and even longer to implement. The implementation is often
poorly done because UML is an abstract modeling language. As you’ll learn in this
chapter, the Class Designer is a concrete modeling language for .NET. The Class
Designer can both forward- and reverse-engineer code in a way that makes sense
with .NET.

• Chapter 12, Unit Testing and Code Coverage: Developers now have the ability to test
their own code directly from within Visual Studio. You can perform detailed tests
and gather code coverage statistics to ensure your code is of high quality and is
thoroughly tested. This chapter explains how these VSTS features work.

• Chapter 13, Static Code Analysis: Static code analysis deals with examining code in
order to ensure that standards were followed and that any known defects are
caught ahead of time. This includes managed and unmanaged code (C/C++). In
this chapter, you will learn about how the FxCop and PREfast utilities can reduce
coding errors and increase maintainability.

• Chapter 14, Performance Analysis: Is your application not performing as you
expected? Does it need more speed? Analyze your application and improve your
users’ experience with the new VSTS performance analysis tools. You can either
instrument your application for detailed analysis or sample it for long-term per-
formance monitoring. Use these techniques for code under development or
production code. Chapter 14 describes how.

Part 4, Team Edition for Software Testers: Testing is becoming an increasing critical area
of software development. Customers expect fewer bugs out of the box, and that means
development teams need to provide more testing resources. This part of the book dis-
cusses the new VSTS testing tools and how to use them to create more reliable
applications.

• Chapter 15, Web Testing: Many companies are switching to web applications as a
way to decrease maintenance costs and allow users to access applications from
anywhere. Testing can often be difficult and time-consuming. With the new web
testing tools, you can now easily create scripts to test your web application or web
services. This chapter covers web testing in detail.
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• Chapter 16, Load Testing: Do you want to know how your application will stand up
under high load? Are you wondering when it will fail and what you need to do to
prevent it from failing? As you will learn in this final chapter, using the new load
testing tools, you can identify points of failure and determine strategies for dealing
with high-load situations.

At the end of the book, you will find an appendix that contains a list of all of the command-
line tools available for use with VSTS (client and server).

So, now that you know what this book contains, let’s get started.
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Introduction to Visual Studio
Team System

In the modern world of development, developers no longer work alone or in groups of three
or four people in a set of side-by-side cubicles. Today’s developers typically work in larger
teams scattered across the globe. Developers have become a global commodity. Many compa-
nies in the United States perform some type of outsourcing in which they hire developers who
work in India, China, Canada, Russia, or other parts of the United States. This presents a
unique challenge to software project teams. 

Development teams may include project managers, developers, architects, testers, sup-
port staff, and others. How do the team members communicate? What information should be
shared, and whom should it be shared with? Should some people have access to some code
but not other code? These questions apply not only to developers located in different parts of
the world, but also to teams that work in the same building or the same city.

The number of issues that face development teams today is huge. The preceding ques-
tions cover only the communication of information. This list can be expanded to include
(but not limited to) the following:

• What is the application architecture?

• What is our methodology and what are the deliverables?

• How is the application going to be deployed?

• How will the various components communicate with each other?

• What am I responsible for and when do I have to have this work done by?

• Has anyone tested this code yet? Did it pass the tests?

• What are the object dependencies?

• How are we doing change management?

The list of relevant questions grows very quickly. Up until now, there was no easy way to
answer these questions except with regular status meetings, a large amount of e-mail, or a lot
of expensive phone calls. The information is not always up-to-the-minute accurate, and it
takes a lot of time to sift through all of it. These are some of the issues that Microsoft set out
to solve with the introduction of Visual Studio Team System (VSTS).
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What Is Visual Studio Team System?
VSTS is a suite of tools designed to allow members of a development team to communicate
not only with one another, but also with stakeholders, in real time. It also contains a set of
tools for developing architectural views of a system, generating code from certain views,
testing code at all stages (during and after development), and integrating the development
experience with project management. 

At a high-level view, VSTS is divided into four areas: integration, architecture, development,
and testing. Each of these areas contains tools that cater to a different facet of the develop-
ment team. Some of the tools are available to all groups of users, and some are targeted at a
specific group because they pertain to a responsibility associated with only one role.

But this is a superficial view of VSTS. It is also designed, from the ground up, to help an
organization implement an effective development methodology, whether it is the Microsoft
Solutions Framework (MSF), the Rational Unified Process (RUP), Extreme Programming (XP),
or any of a dozen other types of methodologies. The purpose in implementing a structured
methodology is the same as the goals of the rest of the VSTS suite of tools: to build better
applications for a lower cost, both in the short term and the long term. This concept of inte-
grating methodology into the development process is ingrained in all aspects of VSTS.

What Are the Benefits of Using Visual Studio
Team System?
Who would benefit from using VSTS for their projects? In short, the answer is everyone.
Specifically, it benefits project managers, architects, developers, testers, infrastructure archi-
tects, users, and stakeholders. Here’s how:

• Project managers can get up-to-date information on which items on the project
schedule are being worked and when they are completed through familiar tools like
Microsoft Project and Excel.

• System architects can design an application as it applies to the network infrastructure
and communicate that to the deployment and development team.

• Infrastructure support gets a solid understanding of the deployment needs of the
application.

• Technical architects can design classes, relationships, and hierarchies that automati-
cally generate skeleton code.

• Developers can look at the class diagrams to understand what is occurring. Any changes
they make to the code will be reflected in the diagrams—no reverse-engineering of the
model is necessary. Code can be effectively unit tested.

• Testers can use integrated testing tools, which allow for more thorough testing. Tests
can also be run automatically via automated build tools.

• Application stakeholders can view reports on the progress of the application through
Microsoft SharePoint Services.
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As you can see, many individuals can benefit from the use of VSTS. These benefits trans-
late directly in a higher return on investment because everything becomes easier and faster
for everyone.

Aside from individuals who benefit from using VSTS, organizations and departments will
also find tremendous advantages in using this tool. The first and most obvious benefit is that it
promotes communication between team members, which is crucial to the success of a proj-
ect. It allows for problems to be caught early and solved quickly before they become serious
issues that affect the schedule. These problems can range from developers not completing
work on time to bugs in the code.

VSTS also allows for the analysis of work across multiple projects. It becomes simple for
organizations to track their project history and use that information to predict future project
schedules. Projects can be reported on by category, developer, deliverable, milestone, and so
on. You literally have the power of an online analytical processing (OLAP) database at your
fingertips, filled with all of your project information down to the code level and bug-tracking
level. To achieve this type of reporting, you’ve needed to use several different, costly systems.
With VSTS, it is all rolled into one integrated system.

All of these benefits come down to one thing: a higher return on investment with one
tool than you would get with combinations of tools. When you use one tool for each area of
development—such as Borland JBuilder for development, CVS for source control, Rational
ClearQuest for issue tracking, Cognos ReportNet for reporting, Ant for building, and JUnit for
testing—it becomes exceedingly difficult to keep things simple. On the other hand, you have
the following benefits with VSTS:

• VSTS allows all developers to use one tool with which they are familiar. It does not
require a developer to learn how to use six different tools to perform the task. 

• VSTS integrates all of the needed functionality, including a project management tool
and reporting tool, directly into one interface—something that no other integrated
development environment (IDE) can do in its out-of-the-box version.

But let’s say that you have an in-house testing tool that you would rather use than the tool
that comes with VSTS. Because VSTS is an extensible environment, integrating other tools into
it requires a minimal amount of work (depending on what you want to integrate). Many tool
vendors have been working with Microsoft to create integration points with their tools so that
you can swap them with ones that come with VSTS. You are not locked into a wholly Microsoft
solution.

All of these points lead to only one conclusion: there is no downside to using VSTS.

Visual Studio Team System Editions
VSTS comes in three different editions and a core component called Team Foundation. This
section describes each of these (which correspond to the sections in this book), their tools,
and their goals. While this is the out-of-the box functionality available with VSTS, as noted in
the previous section, is also highly extensible. Figure 1-1 shows an overview of the VSTS suite.
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Figure 1-1. Visual Studio Team System editions and main components

Team Foundation
Team Foundation is the server-based component of VSTS. It is the Team in Team System.
Without Team Foundation, all of the other components of VSTS are essentially stand-alone
components that run on the client. Once Team Foundation becomes part of the picture, the
various client pieces work together as a cohesive unit. Chapters 2 through 7 cover Team
Foundation.

As we mentioned previously, VSTS is designed to provide a framework in which applica-
tions can be built. Many companies are working to improve their processes by using the
Capability Maturity Model Integrated (CMMI) from Carnegie Mellon’s Software Engineering
Institute (SEI). With VSTS, Microsoft is releasing the only methodology recognized by SEI as
being CMMI level 3 compliant. This methodology is the MSF for CMMI Process Improvement,
Version 4.0. The template and instructions on how to use the methodology are all included
with VTST. So, what is so significant about this? The U.S. Government uses CMMI levels in
determining source selections for contract awards.

Team Foundation Version Control
Team Foundation contains a brand-new version control tool, which is designed for large-scale
teams and is backed by SQL Server 2005. For developers, it will be a welcome addition to their
toolbox and offer an easy alternative to Visual SourceSafe. Also, unlike Visual SourceSafe, Team
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Foundation version control supports document (or code module) security. In addition to sup-
porting developers, it also supports project managers and overall application reporting to the
stakeholders. 

The final touch for the new version control tool is that it allows you to implement policies
to make sure that code meets certain requirements before it is checked in. This helps to
ensure that the code goes through a consistent, repeatable process check before check-in.

Project Portal
Another key piece of Team Foundation is the Project Portal. This is a Windows SharePoint
Services (WSS) site that serves as a central communication tool for the entire team. Stake-
holders can go to this website to review the current status of various tasks on the project,
view nightly build and test reports, and communicate with team members. 

SharePoint also serves as a project documentation repository (with versioning). This is in
contrast to how teams typically set up repositories today—in the file system.

Team Foundation Build
Team Foundation Build is a component that allows a server or workstation to become a build
machine. Team Foundation Build automatically gets the latest version from the version con-
trol tool, compiles it, deploys it, and runs any automated tests (unit or web tests) against the
build. The results of the compilation and testing are stored in the VSTS data warehouse.

Work Item Tracking
Work item tracking is another feature of Team Foundation. Work items can be created in
Microsoft Project (directly from the work breakdown structure) or Excel and loaded into Team
Foundation as a work item. These work items can be assigned to developers. When team
members check their items into the version control, they can associate changes with specific
work items. The status of these work items is then reflected on the Project Portal. Work item
association can be enforced via policies as well.

Reporting
The final feature of Team Foundation is the reporting component, backed by the new version
of SQL Server Reporting Services (SSRS). Out of the box, the reports cover areas such as the
number of open bugs, closed bugs, and in-work bugs; work item status; build results; and
other information. 

As an added bonus, the SSRS features an end-user ad-hoc report builder, so users can
create their own reports or customize existing reports. This, combined with the VSTS data
warehouse, allows an organization to mine the data for trends in the overall software develop-
ment life cycle.

Team Edition for Software Architects
Various types of architects may be assigned to a project, and each has different responsibili-
ties. The one thing that all architects have in common is that they must communicate
aspects of the architecture to stakeholders in various ways. To facilitate building and then
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communicating an architecture, Team Edition for Software Architects provides a set of design-
ers, as well as other tools to ease the job of the architect. Chapters 8 through 10 cover the Team
Edition for Software Architects.

Designers
The four VSTS designers are Application Designer, System Designer, Logical Datacenter
Designer, and Deployment Designer. These designers are a core tenant of Microsoft’s focus
on Model Driven Architecture (MDA). However, VSTS moves models out of the cumbersome,
documentation-only realm and into the practical realm. 

The problem with modeling with other tools is that the models are abstract representa-
tions of the architecture. They do not mean anything from a tangible perspective. The
designers in VSTS have a concrete implementation. When you create a model with VSTS, you
also generate the configuration for that model, which is based on physical properties of the
object to which you are deploying your application. This allows VSTS to check for inconsisten-
cies in your architecture against the actual physical machines with which you will be working.

Domain-Specific Language
On top of this approach, VSTS leverages the concept of Domain-Specific Languages (DSL).
DSL is the language in which the concrete implementation of hardware or software is written.
This allows the end users of VSTS to build model objects against which specific implementa-
tions can be validated.

■Tip Microsoft has released a set of tools specifically for creating domain-specific frameworks. These tools
can be found at http://lab.msdn.microsoft.com/teamsystem/workshop/dsltools/default.aspx.

The language is a set of metadata that describes the physical implementation of a given
configuration. Microsoft has introduced the System Definition Model (SDM) to provide a
schema definition for distributed systems. Because these designers are built in concrete
terms, they are easily understandable by their intended audience—data architects, infrastruc-
ture architects, or other application architects.

Visio
Team Edition for Software Architects also includes everyone’s favorite modeling tool: Visio.
This tool is available in all editions of VSTS, but will probably be most used by architects.

Visio for Visual Studio allows for the creation of Unified Modeling Language (UML)
diagrams and provides the ability to model different views for different audiences of the
application. Visio allows you to create those abstract, notional views, which are helpful in
trying to figure out and pinpoint what the architecture will be and then communicate it to
everyone else.
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Team Edition for Software Developers
Team Edition for Software Developers provides tools that allow developers to quickly under-
stand code structure, generate code from models, write unit tests, and analyze code for errors.
The goal of these tools is to reduce the amount of time developers need to actually write code
and to ensure that the code that is produced is of a higher quality. Chapters 11 through 14
cover the Team Edition for Software Developers.

Class Designer
To understand and generate code, VSTS provides the Class Designer. This is one of the tools
available in all editions of VSTS because it is useful to a wide range of people. Architects can
use the tool to create high-level class designs. Developers can generate skeleton classes, for
which they can then fill in the details. Testers can use the Class Designer to understand the
relationship between classes in order to help them analyze errors. We have included the Class
Designer in the Team Edition for Software Developers section of the book because, for the
most part, the primary audience is the developer.

The Class Designer also dynamically generates code based on the model, reads changes
in code, and incorporates those changes into the model. The key point here is that the model
and the code are never out of sync. This solves the problem of documentation becoming stale. 

Unit Testing
Once the general outline of code is produced, tests can be written for the code. They can also
be written after the code is finished. It is entirely up to you, but one thing is certain—with the
VSTS unit testing tools, testing will be a lot easier, faster, and more streamlined.

Creating a unit test is as easy as right-clicking a class or a method, selecting Create Unit
Tests, and filling in a couple of variables. It could also be more complicated, since unit testing
supports data-driven testing, which allows for more complex scenarios without having to
continually rewrite the unit tests or write many tests for one method. The unit testing func-
tionality is also part of the Team Edition for Software Testers.

As part of the unit testing functionality, VSTS provides a very cool code coverage tool. This
tool not only tells you what percentage of your code was covered versus not covered, but it can
also highlight code to show you fully covered lines of code, partially covered lines of code, and
code that was not covered at all. We’ll elaborate on this in Chapter 12, but to give you an idea
of how important this tool is, let’s consider an example. Suppose you write a method 100 lines
long and you run the unit tests against the code. The results all come back as passing, which is
good, but the code covered comes back as 60%, which is bad, because 40 lines of code were
never touched. This indicates that while all your tests passed, either you did not test some-
thing you should have or there is no way to test that code, and so it is dead code that should
be removed.

Code Analysis
Since the inception of .NET 1.0, Microsoft has offered a relatively unsupported tool called
FxCop (available for free from http://www.gotdotnet.com). VSTS incorporates this tool into the
IDE so that static code analysis on managed code can be performed as part of a compilation,
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