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ABSTRACT
Annina Järvenpää
VŠB – Technical University of Ostrava
Faculty of Electrical Engineering and Computer Science
Bachelor Thesis, 2011
Instructor: Assistant professor Jan Kožusznik

In this thesis is a description of Team Foundation Server 2010 in general, installing and 
configuring Team Foundation Server 2010 and customizing its components. During the project I 
used several Microsoft tools that I have shortly described on the thesis. Main focus is on Visual 
Studio work item management. During the project I created work items to investigate Excel 
Reporting in TFS 2010 and also programmed a custom control for work item Risk. As results of 
this project me with my collegue Roni Hirsmäki gained and documented a lot of information 
about Team Foundation Server 2010. The results will be used on further research of the 
functionalities.
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TERMS AND ABBREVIATIONS

Agile Software Development – A group of software development methodologies.

ALM – Application Lifecycle Management is a process that can be divided into three distinct 
areas which are governance, development, and operations. See also Visual Studio Application 
Lifecycle Management.

CAB – Customer and Billing System is a flexible core solution for energy and utility companies 
providing full scale functionality to Customer Care and Meter and Cash processes with high 
usability and firmness.

C# - A programming language that is designed for building a variety of applications that run on 
the .NET Framework.

CMMI - Capability Maturity Model Integration defines practices that businesses have 
implemented on their way to success. Practices cover topics that include eliciting and managing 
requirements, decision making, measuring performance, planning work, handling risks, and 
more.

IIS – Internet Information Services is a web server that provides a platform for developing and 
hosting web applications and services.

SP - Service pack is a pack that contains updates for system reliability, program compatibility, 
security and so on.

SSRS – SQL Server Reporting Services is a server-based reporting platform that provides 
comprehensive reporting functionality for a variety of data sources.

TFS - Team Foundation Server is the collaboration platform for Microsoft's application lifecycle 
management solution.

Visual Studio Application Lifecycle Management – A suite of tools to manage your application's 
lifecycle including Visual Studio Premium, Visual Studio Ultimate, Test Manager and Team 
Foundation Server.

WICC – Work Item Custom Control

WIT – Work Item Type



WITD - work item type definition, The root element in each definition of a work item type

XML - Extensible Markup Language is a markup language designed to carry data.



 1  Introduction

In this thesis I will introduce the basic structure of Microsoft Team Foundation Server 2010 
collaboration platform. I will also shortly describe the phases of installation and configuration 
of TFS and its prerequisities.

More detaild description I will give about managing work items in Visual Studio 2010 
and about creating work item custom controls. In this thesis I will not observe the user accounts 
used during our project, because my collegue Roni Hirsmäki mostly took care of their 
management. I have annexed the Team Foundation Server 2010 installation report to this thesis 
to support my text, and I will refer to it in the text.

 2  Description about the Client

“CAB  (Customer  And  Billing  system)  is  a  flexible  core  solution  for  energy  and  utility 
companies providing full scale functionality to Customer Care and Meter and Cash processes 
with high usability and firmness.  For  source control,  performing builds,  teams’ and project 
management CAB as a project uses a tool called Microsoft Team Foundation Server (MS TFS) 
2005.” (Ladislav Kozák, 2011).

 3  The Starting Point

“Since  Q1  2011  Tieto  started  offering  MS DPaaS  (Microsoft  Development  Platform As  A 
Service)  Services  to  Tieto’s  projects.  MS  DPaaS  consists  of  inter  alia  Microsoft  Team 
Foundation  Server  (MS  TFS)  2010.   There  is  an  enormous  project’s  need  to  investigate 
differences,  new features  between  Microsoft  Team Foundation  Server  (MS TFS)  2005  and 
Microsoft Team Foundation Server (MS TFS) 2010.   Especially a new part called Reporting 
has to be analyzed.” (Ladislav Kozák, 2011).
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 4  Microsoft Team Foundation Server

 4.1  Team Foundation Server in General

”Microsoft Visual Studio Team Foundation Server is the collaboration platform at the core of 
the Visual Studio solution for application lifecycle management. Team Foundation Server 
provides fundamental services such as version control, work item and bug tracking, build 
automation, and a data warehouse.” (Microsoft 2011). On the picture 1is illustrated the structure 
of ALM.

Team Foundation Server (TFS) works in a so called multi-tier or three-tear architecture. 
In practice it means, that TFS consists of data tier, application tier and client tier, which are 
explained in the next three chapters.

9

Picture 1: Structure of Application Lifecycle Management

(http://msdn.microsoft.com/en-us/library/fda2bad5.aspx)



 4.2  Application Tier

The application tier includes web services, reporting services and SharePoint services. In our 
project we investigated the reporting services, of which I will tell more on the chapter 8.1 
Creating Work Items for Testing Excel Reports.

 4.3  Data Tier

As the data tier, TFS 2010 requires SQL Server 2008 with at least database engine services and 
full text search functionalities. In our project, we used reporting, so we also needed reporting 
services and used the Standard edition of SQL Server.

The data tier consists of four operational stores that can be stored on one or multiple 
physical servers. The operational stores are described in the table 1.

Database Name and Description Description

TFS_Configuration This database stores the catalog of resources 
and the configuration information for Team 
Foundation Server. This database contains the 
operational stores for Team Foundation Server.

TFS_Warehouse This database stores the data for reports.

TFS_Analysis This multi-dimensional database stores the 
aggregated data from team project collections.

Databases for team project collections Each team project collection has its own 
database, where data is stored for all team 
projects in the collection.

Table 1: SQL Server Data Stores

(http://msdn.microsoft.com/en-us/library/ms252473.aspx)
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 4.4  Client Tier

The client tier and application tier communicate through the object model for Team Foundation 
Server. Besides that, on the client tier is Visual Studio, with which it is possible to manage 
build, version control, work item tracking, project management and Team Foundation Shared 
Package. It also includes Microsoft Office  integration which we investigated on our project and 
command-line interfaces and a framework for chec-in policies.

 5  The Used Methodologies

In Visual Studio Application Lifecycle management there are two process templates. The 
template for agile software development was more suitable for investigating burndown charts, 
because we also needed to manage user stories which are not in the CMMI process template by 
default. Burndown charts are explained in the chapter 8.1 Creating Work Items for Testing Excel 
Reports. The CMMI template I used for investigating risk management, because it's not a part of 
the agile template.

On the picture 2 is illustrated the process of agile software development. The main thing 
we needed to know about it was, that there are sprints, which in Team System are called 
iterations. Each iteration has a fixed time and into the iterations are added user stories and under 
them tasks.
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Picture 2: Agile Software Development

(http://msdn.microsoft.com/en-us/library/dd380647.aspx)



 6  The Used Techniques

 6.1  Windows Server 2008 R2 and .NET Framework 3.5

We installed both Team Foundation Server and SQL Server on Windows Server 2008 R2. .NET 
Framework 3.5 is included in Windows Server 2008 R2.

 6.2  Internet Information Services 7.5

”Internet Information Services (IIS) 7.5 is part of Windows Server 2008 R2, and provides a 
security-enhanced, easy-to-manage Web platform for developing and reliably hosting Web 
applications and Web services that enable organizations to deliver rich, Web-based 
experiences.” (Microsoft, 2010).  On the picture 3 is shown the architecture of IIS 7.0. For more 
information about the managed entities, see reference 14.

The installation of Internet Information Services 7.5 is documented on Installing Team 
Foundation Server on a Single-Server, see annex 1.

12



 6.3  Microsoft SQL Server 2008 Standard

We used Microsoft SQL Server 2008 Standard in our TFS deployment. We configured it to run 
within SharePoint Services to get to use the reporting services. Investigating the reporting 
services was one of our main tasks in this project and my part of it, creating work items, will be 
explained on the chapter 8.1 Creating Work Items for Testing Excel Reports.

The data tier is explained in the chapter 4.3 Data Tier. The Installation of SQL Server 
and SP1 are documented on Installing Team Foundation Server on a Single-Server, see annex 1.
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Picture 3: Architecture of Internet Information 
Services 7.0

(http://technet.microsoft.com/en-
us/library/dd364124(WS.10).aspx)



 6.4  Microsoft Office SharePoint Server 2007 Enterprise

By installing SharePoint Server 2007 Enterprise edition, we got five dashboards for us to use. 
The dashboards use SharePoint Products features for displaying team data. See also chapter 8.2 
Web Access.

 6.5  SQL Server Reporting Services

The reporting services was an important part of our project. One of our goals was to investigate 
reporting in TFS 2010, because on TFS 2005 there was no such functionality. We needed to 
configure the report server to run within a deployment of a SharePoint product to get to use the 
reporting functionalities.

The Reporting Services Configuration is documented on Installing Team Foundation 
Server on a Single-Server, annex 1.

 6.6  SQL Server Analysis Services

The Analysis Services Configuration is documented on Installing Team Foundation Server on a 
Single-Server, annex 1. We didn't investigate this service during our project.

 6.7  Microsoft Visual Studio 2010 Ultimate

On our project, Visual Studio was mosly used for examining the Excel reporting functionality 
and for managing work items.
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 7  The Phases of Installation and Configuration of Microsoft 
Team Foundation Server

 7.1  Description of the Server Infrastructure

There are many possibilities for the server environment of Team Foundation Server. TFS is 
based on a three-tier architecture, which means that it's roughly divided to TFS, database and 
client. The test environment we used on our project consisted of one Windows Server 2008 R2 
based virtual server, on which we installed both TFS and SQL Server. Also in the testing were 
included a few client machines. That kind of environment is called a single-server installation.

 7.2  Installing Prerequisities

In the beginning, the Windows server was ready to use. At first, we installed Internet 
Information Services and made sure it was configured to function with TFS components. The 
next phase was to Install SQL Server.

In this thesis I'm not going to remark the SQL Server installation, because it was done 
by my collegue. After TFS installation we ofcourse needed to make sure that SQL Server was 
functioning with TFS. Installing and configuring SharePoint Server is described in its own 
chapter since it was the most difficult and time consuming part of the TFS installation. The 
whole installation report can be read on the annex 1.

 7.3  Installing and Configuring Microsoft Office SharePoint Server 
2007

It is possible to install Windows SharePoint Services during Visual Studio Team Foundation 
Server Installation. For our environment we wanted to install Microsoft Office SharePoint 
Server 2007, which needed to be done manually. Also if you want to install SharePoint Products 
on a different server than TFS (a remote server), you need to do that manually. The Installation 
and configuration of SharePoint Server 2007 is described in the annex 1.
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 7.4  Installing and Configuring Microsoft Team Foundation Server 
2010

In our project, we used the Team Foundation Server Advanced Configuration wizard for 
configuring Visual Studio Team Foundation Server on Windows Server 2008 R2. It is also 
possible to install TFS on a client operating system, but without integration with a team project 
portal or reporting. The whole installation report is annexed to this thesis, see annex 1.

 8  Testing Functions of Microsoft Team Foundation Server 
2010

 8.1  Creating Work Items for Testing Excel Reports

One of our tasks was to create User story and Task work items to test the Burndown chart Excel 
report in TFS 2010.

 User stories purpose is to describe what the user wants to do with a specified feature of 
the software from the user point of view. The User story form is on the picture 4.
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Important fields on the User story considering Burndown chart are under the Status and 
Classification groups. In the chapter Used Methodologies I told about iteration. ”The Burndown 
report shows a stacked area chart of the Completed Work and Remaining Work hours that have 
been tracked for all Tasks during the time interval set for the report.” (Microsoft, 2011). The 
burndown chart is in the picture 5.
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Picture 4: User Story

(http://msdn.microsoft.com/en-us/library/dd380634.aspx)



Tasks were in our project children of the User stories. They described a smaller part of 
the softwares specified feature from the developer point of view. The Task form is on the picture 
6. On task definition we focused on the same fields as in User Story definition.
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Picture 5: Burndown Chart

(http://msdn.microsoft.com/en-us/library/dd695785.aspx)

Picture 6: Task

(http://msdn.microsoft.com/en-us/library/dd380700.aspx)



 8.2  Web Access

”Team Foundation Server project portals are SharePoint sites that are able to present and link to 
data for a team project. Once a SharePoint Web application has been configured for use with a 
Team Foundation Server application-tier, SharePoint sites within the Web application can begin 
to incorporate access to team project data.” (Microsoft 2011). In the picture 7 are illustrated the 
project portals and their connections.
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Picture 7: Team Foundation Server Project Portals

(http://msdn.microsoft.com/en-
us/library/ff678492.aspx#BKMK_OverviewofProjPorta
ls)



 9  Work Item Tracking Custom Controls in Team Foundation 
Server 2010

 9.1  Work Item Types

In Visual Studio 2010 adding and modifying work items is done by filling a form linked to the 
work item. For each work item there is a different default form with its fields. Work item type 
can be modified by using xml language and creating your own custom controls can be done by 
using C# programming language. It's also possible to create new work items from the scratch. In 
Visual Studio there's a WITT extension that makes it easy to modify work item types via 
graphical user interface.

 9.2  The Purpose of the project

Managing risks is an important part of project management. In this case, risk means any event 
or state that can have some negative impact to the project. In Microsoft Team Foundation 
Server's CMMI template there is a work item Risk. Its purpose is to help with documenting 
risks. On the picture 8 is the Risk form.

”Each risk in CAB has to have set Impact (If a risk happens, what impact will there be 
on the project? The scale is Low, Medium, High), Probability (If we do not take any mitigation 
action what’s the probability that a risk happens? The scale is again Low, Medium, High).  CAB 
Project Manager calculates priority list of project’s risks based on Impact and Probability.

This kind of calculation is performed out of Microsoft Team Foundation Server (MS 
TFS) 2005 and CAB Project Manager wants to have it integrated in Microsoft Team Foundation 
Server (MS TFS) 2010.” (Ladislav Kozák, 2011).
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 9.3  The Used Tools

 9.3.1  Visual Studio 2010 Ultimate

For programming the custom control, I used Microsoft Visual Studio 2010. I also used Visual 
Studio for investigating the exported work item types. When an xml file from the exported 
Work Item Tracking -folder is opened in Visual Studio, a wit file is created to the same folder. 
Then it's possible to view the existing fields and their properties in a graphical table-like view 
and modify them. You can also preview the layout of the work item definition form with the 
current fields and modify it. It's also possible to view the workflow, but in my project I didn't 
investigate that feature. All the modifications are after all saved to the xml file.
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Picture 8: Risk

(http://msdn.microsoft.com/en-us/library/ee332481.aspx)



 9.3.2  Team Foundation Server Power Tools March 2011

For exporting the work item types from Team Foundation Server I used a tool called Team 
Foundation Server Power Tools and it's version from March 2011. That is a supportive release 
for Team Foundation Server 2010, which includes several tools for easing the usage of TFS 
2010. The export function can be found in Visual studio2010 in the Team menu.

The exporting can also be done via command-line by using witAdmin command-line 
tool that can be found in Drive:\Program Files\Microsoft Visual Studio 10.0\Common7\IDE on 
any client computer that runs Team Explorer. Team Explorer is installed with Visual Studio 
2010.

 9.3.3  Notepad

For investigating and modifying the work item types, among Visual Studio I used notepad. If 
you open a work item types  xml file in Visual Studio, you automatically get opened the wit file 
and a graphical view. Even though Visual Studio allows you to open and view the xml file, 
unfortunately it's not possible to modify it in the wit extension. For directly modifying the xml 
code, notepad is a suitable tool.

 9.4  Preparations

I had TFS Power Tools already installed on my client computer. At first, I exported the Risk 
work item type by using TFS Power Tools. I investigated the xml code and made a few small 
changes to the code and also modified the code via wit extension in Visual Studio. That way I 
got more familiar with modifying the template and started to look for introductions for 
programming a custom control in C# on the internet.

The calculation of risk priority found out to be a complicated task because calculated 
fields are not directly supported. At first I needed to create a new solution, type of Class Library. 
There had to be added references, of which I'll tell more in the chapter Used Classes and 
Interfaces. Programming a custom control needs the solution to include a User Control item. In 
this case I added only one for the Priority control. To the User Control designer you need to add 
the actual control from the toolbox, which in this case was one text box where the priority 
would be calculated. The label can be added on the xml file.
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To the solution must be added an xml file. Recommended is to name it 
[controlName].wicc (work item custom control file) because TFS uses this filename as a 
reference to the custom control. In the picture 9 you can see an example of the .witt file.

 9.5  Used Classes and Interfaces

All custom controls have to derive from the class System.Windows.Forms.Control. which 
defines the base class for controls.

All custom controls need to implement the IWorkItemControl interface. The members 
are show in the picture 10. More information about the usage of the members can be found on 
the annex number 2.

In the case of a calculated field it is not enough to just implement the new control. Also 
the calculation must be implemented and the value must be passed to the custom control.
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Picture 9: Example of .witt File

(http://msdn.microsoft.com/en-us/library/bb286959(v=vs.90).aspx)

Picture 10: IWorkItemControl Interface



 9.6  Deploying the Custom Control

After compiling the code, .dll and .wicc files on the solution need to be copied to the following 
location: %ProgramData%\Microsoft\Team Foundation\Work Item Tracking\Custom 
Controls\10.0. It's also possible to make an installer project. Good instructions for that can be 
found on the reference 13.

 10  Conclusions

For me personally, this whole project has been interesting, because in the beginning I had no 
former experience in working with TFS or even Windows server. I'm satisfied with our results, 
even though we had quite many problems with TFS maintenance.

Also programming a custom control was completely new for me and I'm still looking 
forward to get to work with the Team Foundation Server's API. I was also happy to hear from 
our collegue, that the results of our work have been useful for the CAB project (see annex 3).
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