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TOOLS AND MODERN SOFTWARE DEVELOPMENT  

For most people, the days of the lone developer are long gone. The great majority of software today is 

created by teams. Given this reality, modern software development tools are used primarily by people 

working together. 

One approach to designing these tools is to create a separate tool for each part of the development 

process. Everyone on the team might then agree to use a particular tool for versioning source code, 

another for tracking bugs, and a third for managing tests. This approach can certainly workτƛǘΩǎ ƳǳŎƘ 

better than having no tools at all.  But what happens when a developer needs to determine which test 

found a particular bug in code that addresses a specific requirement? Or what if a project manager wants 

ǘƻ ƎŜǘ ŀ ǾƛŜǿ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƻǾŜǊŀƭƭ ŎƻŘŜ ǉǳŀƭƛǘȅ ƻǾŜǊ ǘƛƳŜΣ ƭƻƻƪƛƴƎ ŀǘ ōǳƎ ŎƻǳƴǘǎΣ ǘŜǎǘ ǇǊƻƎǊŜǎǎΣ ŎƻŘŜ 

churn, and more? !ƴǎǿŜǊƛƴƎ ǘƘŜǎŜ ƪƛƴŘǎ ƻŦ ǉǳŜǎǘƛƻƴǎ ǊŜǉǳƛǊŜǎ ƛƴǘŜƎǊŀǘƛƻƴ ŀŎǊƻǎǎ ǘƘŜ ǘŜŀƳΩǎ ǘƻƻƭ set. Even 

though each tool might be great at what it does, development with a set of disconnected tools has limits. 

An alternative approach is to create an integrated set of development tools explicitly designed to work 

together. While a particular member of this tool set might not have every feature found in a standalone 

version of that tool, the connections between the tools let the team work more effectively. Answering 

questions that span tools gets easier, as does handing off work between different team members. Since 

the goal is to optimize the development process as a whole, this integrated approach can make the 

process of creating software significantly more effective.  

Achieving this is the goal of ±ƛǎǳŀƭ {ǘǳŘƛƻ нлмлΦ ¢Ƙƛǎ ƭŀǘŜǎǘ ǊŜƭŜŀǎŜ ƻŦ aƛŎǊƻǎƻŦǘΩǎ Ŧƭagship development 

environment aims at providing a unified set of tools for a variety of development needs. The intent is to 

be useful in a range of situations, from a large development team spread across three continents to a solo 

developer working on her own. LǘΩǎ ƳŜŀƴǘ ǘƻ ōŜ a ƳƻŘŜǊƴ ŦƻǳƴŘŀǘƛƻƴ ŦƻǊ ǿƘŀǘΩǎ ōŜŎƻƳŜ ƪƴƻǿƴ ŀǎ 

Application Lifecycle Management (ALM). 

Visual Studio 2010 is the successor to both Visual Studio 2008 and Visual Studio Team System 2008. 

(Microsoft chose to drop the ά¢ŜŀƳ {ȅǎǘŜƳέ ƭŀōŜl with this release.) The product ƛǎ ƭŀǊƎŜΣ ŀƴŘ ǎƻ ƛǘΩǎ 

available in several different configurations, each with a specific set of functionality. How those 

ŎƻƴŦƛƎǳǊŀǘƛƻƴǎ ƭƻƻƪ ŀƴŘ ǿƘŀǘΩǎ ƛƴ ŜŀŎƘ ƻƴŜ is described at the end of this paper. The goal now is to 

describe Visual Studio 2010 as a whole, painting the big picture of what this technology family is and how 

it can be used. 

UNDERSTANDING VISUAL STUDIO 2010 

aƻŘŜǊƴ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ ƛǎ ŀƴȅǘƘƛƴƎ ōǳǘ ǎƛƳǇƭŜΦ !ŎŎƻǊŘƛƴƎƭȅΣ ǘƘŜ ǘƻƻƭǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǘƻŘŀȅΩǎ 

development teams have many moving parts, and Visual Studio 2010 is no exception. One way to get a 

handle on this product family is to start with a broad look at the components and how they fit together. 

hƴŎŜ ǿŜΩǾŜ ŘƻƴŜ ǘƘƛǎΣ ǿŜ Ŏŀƴ ƭƻƻƪ ƳƻǊŜ ŎƭƻǎŜƭȅ ŀǘ ǘƘŜ piece that ties everything else together: Team 

Foundation Server. 
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THE COMPONENTS OF VISUAL STUDIO 2010  

Visual Studio 2010 has several distinct parts. These parts can connect with one other, with other 

Microsoft technologies, and with non-Microsoft technologies. Figure 1 shows the main Visual Studio 2010 

components and some of the other technologies that are most often used with them.  

 

Figure 1: The components of Visual Studio 2010 rely on Team Foundation Server to connect with each 

other and with technologies from Microsoft, other vendors, and the open source world. 

The main components of Visual Studio 2010 (shown in red) are the following: 

 Visual Studio Team Foundation Server (TFS) 2010: As Figure 1 suggests, TFS is at the center of the 

Visual Studio story today. Every other part of the product connects to TFS, which acts as a central 

hub for information throughout the development process. It provides a place to store and 

manage requirements and other information, version control for source code, build 

management, bug tracking, test case management, reports based on this information, and more. 

TFS also provides an application programming interface (API) that lets other software access its 

services.  

 The Visual Studio 2010 IDE: Millions of developers use this integrated development environment 

(IDE) today, either on its own or with earlier versions of TFS. The tool allows creating, compiling, 

and running code, along with support for testing and other development functions. 

 Visual Studio Team Explorer 2010: This tool focuses on letting its users access information in TFS, 

such as reports and build status. It can run on its own, as Figure 1 shows, or inside the Visual 

Studio IDE.  



    

5 

 Visual Studio Team Explorer Everywhere 2010: While some development teams work solely in a 

±ƛǎǳŀƭ {ǘǳŘƛƻ ǿƻǊƭŘΣ Ƴŀƴȅ ŘƻƴΩǘΦ Plenty of organizations build applications using both .NET and 

Java, for example. To help developers using Eclipse-based IDEs work effectively with Visual Studio 

2010, the product includes an Eclipse plug-in that allows connecting with TFS. 

 Microsoft Test Manager (MTM) 2010: Testing is a critical part of software development. While 

ǘƘŜ ±ƛǎǳŀƭ {ǘǳŘƛƻ L59 ƛƴŎƭǳŘŜǎ ŀ ǊŀƴƎŜ ƻŦ ǘŜǎǘƛƴƎ ǎǳǇǇƻǊǘΣ ƛǘΩǎ ŦƻŎǳǎŜŘ ƻƴ ǘŜǎǘƛƴƎ ŘƻƴŜ ōȅ ǇŜƻǇƭŜ 

with development skills. MTM focuses more on manual testing, providing a tool for generalist 

testers rather than developers. 

 Visual Studio Lab Management 2010: This component allows creating and managing virtual 

ƳŀŎƘƛƴŜǎ ό±aǎύ ŦƻǊ ŀ ǘŜǎǘ ƭŀōΦ ²ƘƛƭŜ ƛǘΩǎ ŎŜǊǘŀƛƴƭȅ Ǉƻǎǎƛble to do testing on real physical 

machines, using VMs can be simpler, faster, and cheaper. Lab Management is accessed through 

Microsoft Test Manager 2010, and as Figure 1 shows, ƛǘΩǎ implemented as part of TFS. 

Other Microsoft technologies (shown in green in Figure 1) are also commonly used with Visual Studio 

2010. They include the following: 

 Expression Studio: This product suite includes tools such as Expression Blend to help designers 

create user interfaces (UIs) for Silverlight and Windows Presentation Foundation (WPF) 

applications. These interface definitions can be stored in TFS, then used by the Visual Studio IDE.  

 Internet Explorer (or another Web browser): Using an aspect of TFS called Team Web Access, 

people can access TFS through a Web browser. This allows making TFS information accessible to 

a broad range of participants in the development process, including customers. 

 SharePoint: Visual Studio 2010 lets a team create a SharePoint-based team project portal for 

accessing information such as documentation, team calendars, and dashboards with TFS 

information. As with Team Web Access, this lets people access information about the 

development process without requiring them to install any component of Visual Studio 2010 

itself. 

 Microsoft Excel: Many project managers (and even some developers) use Excel to keep track of 

progress. To help them do this, Visual Studio 2010 lets Excel directly access TFS. The product also 

provides a range of Excel workbooks and reports for project managers and others to use in the 

development process. 

 Microsoft Project: Along with (or instead of) Excel, many project managers use Project. This tool 

can also access TFS, allowing things such as creating Gantt charts based on requirements stored 

in TFS. 

A CLOSER LOOK AT TEAM FOUNDATION SERVER 

TFS sits at the center of Visual Studio 2010, which makes it the place to start in understanding this product 

family. In a fundamental sense, TFS is a database. In fact, TFS is built on SQL Server, and it can be 

clustered for high availability. Yet while TFS does store lots of information, it also provides a variety of 

useful functions using that data. Figure 2 shows a summary of what TFS contains. 
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Figure 2: Team Foundation Server provides work item tracking, version control, test case management, 

lab management, build management, and the ability to create reports and dashboards. 

As the figure shows, TFS has several parts: 

 Work item tracking: The development process uses many different kinds of information: 

requirements, tasks to be done, bugs, test cases, and more. TFS holds all of this information in 

work items. Each work item is actually a record in the TFS database, and like database records, 

work items can be related to one another in various ways. They can also be customized, letting 

organizations create work items that fit  their development process. 

 Version control: A fundamental challenge in software development is keeping track of changes. 

TFS version control manages updates to source code and other information used in the 

development process. 

 Test case management: Testing is a hugely important part of the development process. The goal 

of this TFS component is to help developers and testers create, use, and manage their test cases 

and test results. The section on testing later in this paper takes a look at what this aspect of TFS 

provides.  

 Lab management: As was shown in Figure 1, Visual Studio Lab Management 2010 is 

implemented as part of TFS. This component is also described in more detail in the section on 

testing later in this paper. (Lab Management was ŎŀƭƭŜŘ ƻǳǘ ǎŜǇŀǊŀǘŜƭȅ ƛƴ CƛƎǳǊŜ м ōŜŎŀǳǎŜ ƛǘΩǎ 

purchased independently from the rest of TFS, as described later.) 
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 Build management: Creating a runnable application from source code and the other artifacts a 

development team creates can be remarkably complicated. And once an application has been 

ōǳƛƭǘ ŦǊƻƳ ǘƘŜǎŜ ǾŀǊƛƻǳǎ ǇŀǊǘǎΣ ƛǘΩǎ ǳǎŜŦǳƭ ǘƻ Ǌǳƴ ǘŜǎǘǎ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ǘƘŜ ōǳƛƭŘΦ ¢C{ ōǳƛƭŘ 

management provides an automated mechanism for doing these things and more. 

 Reports and dashboards: Whether a team is small or large, the development process creates a 

mountain of information. The reports and SharePoint dashboards that TFS provides help the 

people involved in that process understand and make sense out of this mass of data. 

Figure 2 also shows one more component: process templates. To understand their role, think about how 

teams work today. Many different development processes are in use, each with its defenders and 

detractors. Some approaches, such as waterfall processes, place people in quite distinct roles: architect, 

developer, tester, project manager, and more. Others, such as Scrum and other agile processes, define 

multidisciplinary teams with each team member performing a range of functions. Visual StuŘƛƻ нлмл ƛǎƴΩǘ 

expressly designed to support Scrum or waterfall development or any other particular process. Instead, 

this tool family is meant to be useful with whatever development process a team is using. 

Yet the set of work items, reports, and dashboards that a team would find useful varies across different 

processes. TFS addresses this reality with process templates. Each process template defines things such as 

specific work item types, reports, dashboards, and Excel workbooks. Organizations are free to create 

process templates that match their own processes, and others are available from third parties. To make 

life simpler, however, Visual Studio 2010 itself includes two process templates. They are: 

 MSF for Agile Software Development, defining work items, reports, and more for an agile 

development process. 

 MSF for CMMI Process Improvement, defining work items, reports, and more intended to be 

used in projects that need to record more information about the development process. 

!ƴŘ ŘƻƴΩǘ ōŜ ŎƻƴŦǳǎŜŘΥ 9ǾŜƴ ǘƘƻǳƎƘ ōƻǘƘ ǘŜƳǇƭŀǘŜ ƴŀƳŜǎ ōŜƎƛƴ ǿƛǘƘ άa{CέΣ neither one requires 

adopting the Microsoft Solutions Framework. Along with these two, Microsoft also makes available a 

downloadable process ǘŜƳǇƭŀǘŜ ŦƻǊ {ŎǊǳƳΣ ǘƻŘŀȅΩǎ Ƴƻǎǘ ǇƻǇǳƭŀǊ ŀƎƛƭŜ ǇǊƻŎŜǎǎΦ  

Having a broad sense of TFS is important. But understanding what TFS actually does requires more. The 

next sections take a closer look at some of its components. 

Work Item Tracking 

Creating software requires keeping track of lots of information. What requirements must the software 

ƳŜŜǘΚ ²Ƙŀǘ ǘŀǎƪǎ ŀǊŜ ǊŜƳŀƛƴƛƴƎ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘΣ ǿƘŀǘΩǎ ǘƘŜ ǎǘŀǘǳǎ ƻŦ ŜŀŎƘ ƻƴŜΣ ŀƴŘ ǿƘŀǘ ŀǊŜ ǘƘŜƛǊ ǊŜƭŀǘƛǾŜ 

priorities? What test cases have been created, and what bugs have those tests found? And perhaps most 

important, how are all of these individual pieces of information related to each other? 

In Visual Studio 2010, all of this and more is done with work items. The exact set of work items available 

for a particular project depends on which process template is used. Both the MSF for Agile Software 

Development template and the MSF for CMMI Process Improvement template contain work items for 

ǊŜǉǳƛǊŜƳŜƴǘǎ όŎŀƭƭŜŘ άǳǎŜǊ ǎǘƻǊƛŜǎέ ƛƴ ǘƘŜ !ƎƛƭŜ ǘŜƳǇƭŀǘŜύΣ ǘŀǎƪǎΣ ǘŜǎǘ ŎŀǎŜǎΣ ŀƴŘ ōǳƎǎΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ōǳǘ 
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each also adds a few more. For instance, the CMMI template adds work items for risks, reviews, and 

change requests, all things that make sense for the development style this template supports. 

Whatever work items are used, TFS allows linking them together in useful ways. For example, a 

requirement work item can be linked to the task work items that spell out what must be done to 

implement that requirement. It might also be linked to one or more test case work items that verify the 

ŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘΩǎ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴΦ Each test case work item, in turn, can be linked to one 

or more bug work item that this test has uncovered. Figure 3 illustrates this idea. 

 

Figure 3: Work items can be linked together, letting team members and other project stakeholders 

trace the connections among them. 

To see why this is important, think about what happens when information about the development 

process is not grouped together in a single place. Without this, answering important questions such as 

how well-tested the software is gets hard. TƘŜǊŜΩǎ ƴƻ ǎƛƳǇƭŜ ǿŀȅ ǘƻ ǿƻǊƪ ƻǳǘ ǿƘŀǘ ǘŜǎǘǎ ƘŀǾŜ ōŜŜƴ Ǌǳƴ 

against each requirement and what bugs are outstanding for each of those tests. With a unified approach, 

answering these questions is straightforward: Each requirement is connected directly to its test cases, 

their bugs, and more, as Figure 3 shows. Providing this kind of traceability is a fundamental reason why 

unifying software development tools makes sense. 

Work items can be created, examined, and modified using various tools. A project manager might choose 

Excel, while a developer accesses work items from within the Visual Studio IDE. If the team decides to 

allow it, even customers can access work items from a Web browser. This allows the people who are 

paying for a project to check progress, file bugs, and otherwise participate in the development process. 

Version Control 

When multiple developers are working on the same code base, storing that code in a version control 

system makes life significantly easier. Each developer can now check out the code she needs, work on it, 

then check it back in. Conflicts with changes made by other developers are handled by the version control 

system. This functionality is referred to by various names, including source code control and software 

configuration managemeƴǘΦ ²ƘŀǘŜǾŜǊ ƛǘΩǎ ŎŀƭƭŜŘΣ ƛǘΩǎ ŀƴ ŜǎǎŜƴǘƛŀƭ ǇŀǊǘ ƻŦ ǎƻŦǘǿŀǊŜ ŘŜǾŜƭƻǇƳŜƴǘ today.  

Visual Studio 2010 provides this with TFS version control, a shared repository for source code and other 

artifacts used in the development process. For example, both a developer writing source code with the 

Visual Studio IDE and a designer using Expression Blend to create a XAML user interface file can store their 

work in TFS version control. TFS also supports versioning of database schema, something that helps keep 

code and the data it uses in sync with each other. 
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TFS version control allows branching and merging, letting different groups work on the same code, then 

later combine their changes. And to make life easier for geographically distributed teams, developers in a 

remote location with a slow network link can use a local TFS proxy server. This proxy server provides a 

local cache for version-controlled information that gets regularly synced with the master copy in a central 

TFS server. 

Like most things in TFS, the information in version control can be accessed via reports and dashboards. 

For example, a project manager can use these to see what has been checked in to version control by each 

developer. This is more efficient for the project manager, and it also helps reduce the time developers 

need to spend writing progress reports. 

Build Management: Team Foundation Build 

Throughout the life of a development project, a team will use the source code, database schemas, and 

other information in TFS version control to build executable versions of the application. TFS supports this 

using a technology called Team Foundation BuildΦ 9ǾŜƴ ǘƘƻǳƎƘ ƛǘΩǎ considered part of TFS, Team 

Foundation Build is typically installed on a separate machine from the other TFS components. Compiling 

software, a key part of many build processes, is a resource-intensive task, and so moving it off of the main 

TFS machine avoids slowing down everything else that this server does.  

Build processes can be quite complex, with many steps. Once a build is complete, for example, Team 

Foundation Build can run build verification tests (BVTs) to check the ōǳƛƭŘΩǎ quality. It can also deploy the 

newly built software to specific machines, automatically making the code available to testers.  To help 

define these processes, Team Foundation Build allows specifying the steps in a build as a workflow 

implemented using Windows Workflow Foundation. The product includes a wizard for visually laying out 

ǘƘŜ ǎǘŜǇǎ ƛƴ ŀ ōǳƛƭŘ ǇǊƻŎŜǎǎΣ ŀ ǘƻƻƭ ǘƘŀǘΩǎ ƳŜŀƴǘ ǘƻ ƳŀƪŜ ƛǘ ŜŀǎƛŜǊ ǘƻ ŎǊŜŀǘŜ ŀƴŘ modify complex builds. 

And as usual with TFS, data about build processes and their results can be accessed via reports and 

dashboards. 

Team Foundation Build supports several approaches: manual builds on demand, scheduled builds (such as 

nightly builds), and building whenever a change is checked into TFS version control. While frequent builds 

are usefulτrunning a build for each checked-in code change is the cornerstone of continuous 

integrationτwhat happens if a change breaks the build? If Team Foundation BǳƛƭŘ ŎŀƴΩǘ complete the 

build, no other developer or tester on this project can get a working executable until the error is 

corrected. This can be a significant problem, since one developer making a single mistake can stop all 

progress. To avoid this, Visual Studio 2010 can require gated check-in ŦƻǊ ǎƻƳŜ ƻǊ ŀƭƭ ƻŦ ŀ ǘŜŀƳΩǎ 

developers. With this option, changes submitted to version control undergo their own separate build 

(including BVTs) ǘƻ ƳŀƪŜ ǎǳǊŜ ǘƘŜȅΩǊŜ ƻƪŀȅ ōŜŦƻǊŜ the changes are committed. This significantly reduces 

the chance that errors in these newly checked-in changes will break the main build. 

Reporting and Dashboards 

The three aspects of TFS described so farτwork item tracking, version control, and build managementτ

create lots of data. The fourth aspect, reporting and dashboards, focuses on making this data available in 

useful ways. Reports can be created using either Excel or SQL Server Reporting Services, and they can 

present current or historical views of a development project. Dashboards, created using SharePoint, 



    

10  

ǇǊƻǾƛŘŜ ŀ ŘƛǊŜŎǘ ǿŀȅ ǘƻ ƳƻƴƛǘƻǊ ŀ ǇǊƻƧŜŎǘΩǎ ǎǘŀǘǳǎ ƛƴ ǾŀǊƛƻǳǎ ŀǊŜŀǎΦ For both, having all of the ǇǊƻƧŜŎǘΩǎ 

information available in one place allows a broad view, correlating data from different areas. 

As with work items, exactly which reports and dashboards are available depends on the process template 

a team uses. For example, the Agile template provides more than 30 reports, including Stories Overview, 

Builds Status, Test Plan Progress, Bugs by Priority, and Bug Trends, all of which can help team members 

see where the project stands. Figure 4 shows an example of the Stories Overview report viewed in the 

Visual Studio 2010 IDE. 

 

Figure 4Υ ¢ƘŜ {ǘƻǊƛŜǎ hǾŜǊǾƛŜǿ ǊŜǇƻǊǘ ǎǳƳƳŀǊƛȊŜǎ ŀƴ ŀƎƛƭŜ ǘŜŀƳΩǎ ǇǊƻƎǊŜǎǎ ƛƴ ŀŘŘǊŜǎǎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ 

user stories. 

On the left in this report iǎ ŀ ƭƛǎǘ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǳǎŜǊ ǎǘƻǊƛŜǎ όƛΦŜΦΣ its requirements). For each one, the 

report shows the work remaining to complete it, a summary of test results, and the number of 

outstanding bugs. Notice how this report makes use of a range of information stored in TFS, including 

work items containing requirements, the bugs associated with each one, test results, and more. The pane 

ƻƴ ǘƘŜ ǊƛƎƘǘ ƭƛǎǘǎ ƻǘƘŜǊ ŀǾŀƛƭŀōƭŜ ǊŜǇƻǊǘǎΦ LǘΩǎ ǇƻǎǎƛōƭŜ ǘƻ Ŏǳǎǘomize these reports or create entirely new 

reports using Excel or the Report Designer in SQL Server Reporting Services. 

wŜǇƻǊǘǎ Ŏŀƴ ǇǊƻǾƛŘŜ ƘƛǎǘƻǊƛŎŀƭ ŎƻƴǘŜȄǘΣ ǿƘƛŎƘ ƳŀƪŜǎ ǘƘŜƳ ǉǳƛǘŜ ǳǎŜŦǳƭ ƛƴ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀ ǇǊƻƧŜŎǘΩǎ ǎǘŀǘǳǎΦ 

LŦ фл҈ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ǘŜǎǘǎ passed today, is that ƎƻƻŘΚ LǘΩǎ ƛƳǇƻǎǎƛōƭŜ ǘƻ ƪƴƻǿ ǳƴƭŜǎǎ ȅƻǳ Ŏŀƴ ŀƭǎƻ ǎŜŜ 

what percentage of tests passed two weeks ago or two months ago. Because TFS maintains historical data 

about a development project, then makes it accessible via reports, the people in charge of a project can 






















































