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Preface

The Microsoft Visual Studio 2010 suite contains several features that support the
needs of developers, testers, managers, and architects to simplify the development
process. Visual Studio provides different editions of the products such as
Professional, Premium, and Ultimate with different sets of tools. Visual Studio
2010 is tightly integrated with Team Foundation Server 2010, which is the central
repository system that provides version control, process guidance and templates,
automated build, automated test, bug tracking, work item tracking, reporting, and
supporting of the Lab Center and Test Center.

This book helps developers to get familiarized with the Visual Studio tools and
techniques to create automated unit tests, using automated user interface testing,
code analysis, and profiling to find out the performance and quality of the code.
Testers benefit from learning more about the usage of Test Center and Lab Center,
which are very new tools in Visual Studio 2010. This books also covers different
types of testing such as Web Performance Test, Load Test, Executing the Manual
Test cases, and recording the user actions, rerunning the tests using the recording,
Test case execution, and capturing the defects and integrating the requirements, test
cases, test results, and defects together is also covered in detail. Testers also get a
high level overview on using Lab Center for creating virtual environments for testing
multiple users and multiple location scenarios.

Visual Studio provides user interface tools such as Test List Editor, Test View, Test
Results, Test Configuration user interfaces, Test Center, and Lab Center to easily
manage and maintain multiple test cases, and Test Results in integration with Team
Foundation Server. This book provides detailed information on all of the tools used
for testing the application during the development and testing phase of the project
life cycle.
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What this book covers

Chapter 1, Visual Studio 2010 Test Types, provides an overview of different types of
testing which help with testing software applications throughout different phases
of software development. This chapter also introduces the tools and techniques in
Visual Studio 2010 for different testing types.

Chapter 2, Test Plan, Test Suite, and Manual Testing, explains the steps involved in
creating the Test Plan, Test cases, and Test Suite used for manual testing. Creating
the manual test by recording the user action and running the test with data inputs is
also covered as part of this chapter.

Chapter 3, Automated Tests, provides the step-by-step approach to create a Coded Ul
test from the user action recording. It also explains the steps to provide data to the
coded UI test and custom rules for the test.

Chapter 4, Unit Testing, explains the detailed steps involved in creating the unit test
classes and methods for the code. It also explains different types of assert methods
and parameters for testing the code. Passing a data source with a set of data and
testing the code is also explained in detail.

Chapter 5, Web Performance Testing, explains the basic method of web testing using
VSTS and features such as adding rules and parameterization of dynamic variables.
Microsoft Visual Studio 2010 ultimately provides many new features for the Web
Performance Testing such as adding new APIs to the test results, web performance
test results in a separate file, looping and branching, new validation and extraction
rules, and many more.

Chapter 6, Advanced Web Testing, generates the code for the testing scenario explained
in Chapter 5 using the Generate Code option. This is very useful for customizing tests
using the code.

Chapter 7, Load Testing, can simulate the number of users, network bandwidth, a
combination of different web browsers, and different configurations. In the case of
web applications it is always necessary to test the application with different sets of
users and browsers to simulate multiple requests to the server. This chapter explains
the steps involved in simulating the real world scenario and testing the application.

[2]
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Chapter 8, Ordered and Generic Tests, explains both test types, the ones used for testing
the existing third party tool or programs which can also be run using the command
line, in detail. Visual Studio 2010 provides a feature called ordered test to group

all or some of these tests and then execute the tests in the same order. The main
advantage of creating the ordered test is to execute multiple tests in an order based
on the dependencies. Generic tests are just like any other tests except that they are
used for testing the existing third-party tool or program which can also be run using
the command line.

Chapter 9, Managing and Configuring a Test, provides different tools that support
easy ways of managing and grouping the tests. Using these tools, we can enable
and disable the tests or select them to run, filter the tests from the list of all the tests
created for the project, and set the properties for the individual test. The Test List
Editor is the main interface provided by Visual Studio for managing all tests under
the solution. This chapter explains the details of the test settings file and the tools
used for managing the tests.

Chapter 10, Command Line, explains the command line tool, MSTest, used for running
the test with different options and then collecting the output and publishing it to the
Team Project.

Chapter 11, Working with Test Results, helps us to verify whether the test methods
return the expected results but also to analyze the application quality and to verify
the build. We can add the test as part of the Team Foundation Server automated
build so that we can verify the build and make sure the latest code is checked in to
the source control, and is working as expected. This chapter explains the process of
running the tests and publishing the test results to the Team project.

Chapter 12, Reporting, explains the details of accessing the publishing and reporting
test results in a specific format. Accessing different types of testing reports and
creating new test reports are also explained in this chapter

Chapter 13, Test and Lab Center, is useful for creating the Test Plans and adding Test
Cases to the plans. We can also associate the requirements to the test plans. The Lab
Center helps us to create and configure different virtual/ physical environments

for the test runs, test settings such as defining the roles and configuring the data
and diagnostics information for the selected roles, configuring the Test Controllers
required for the test, and configure the test library to store the environment
information.

[31]
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What you need for this book

This book requires a basic knowledge of any of the versions of Visual Studio and
Team Foundation Server. The reader must be familiar with Visual Studio IDE

and integration with Team Foundation Server and have a basic knowledge of C#.
To generate coded tests and customize the code, the testers should have a basic
knowledge of C#. The following tools are required in order to try the samples in all
of the chapters of this book:

e Visual Studio 2010 Ultimate

e SQL Server 2008

e Team Foundation Server 2010

e Microsoft Office (Microsoft Word and Microsoft Excel)

e SQL Server Analysis and Reporting Services (for customizing reports)

Who this book is for

If you are a developer, a software tester, or an architect who wishes to master the
amazing range of features offered by Visual Studio 2010 for testing your software
applications before going live — then this book is for you.

This book assumes that you have a basic knowledge of testing software applications
and have good work experience of using Visual Studio IDE.

Conventions

In this book, you will find a number of styles of text that distinguish between
different kinds of information. Here are some examples of these styles, and an
explanation of their meaning.

Code words in text are shown as follows: "Now assign a name for the new test
project. Let us name it as AddNumbersTestProject."

A block of code is set as follows:

public double CalculateTotalPrice (double quantity)
{
double totalPrice;
double unitPrice;
// Todo get unit price. For test let us hardcode it
unitPrice = 16.0;
totalPrice = unitPrice * quantity;

[4]
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return totalPrice;

}

When we wish to draw your attention to a particular part of a code block, the
relevant lines or items are set in bold:

get

{

return testContextInstance;

}
Any command-line input or output is written as follows:
cd c:\Program Files\Microsoft Visual Studio 10.0\Common7\IDE

New terms and important words are shown in bold. Words that you see on the
screen, in menus or dialog boxes for example, appear in the text like this:"After
selecting the required counters, click on Finish to complete the wizard and start the
generation of the actual report".

[ @ Warnings or important notes appear in a box like this.

~\l
[ Q Tips and tricks appear like this.

Reader feedback

Feedback from our readers is always welcome. Let us know what you think about
this book —what you liked or may have disliked. Reader feedback is important for us
to develop titles that you really get the most out of.

To send us general feedback, simply send an e-mail to feedbacka@packtpub. com,
and mention the book title via the subject of your message.

If there is a book that you need and would like to see us publish, please send us
a note in the SUGGEST A TITLE form on www.packtpub.com or
e-mail suggestepacktpub. com.

If there is a topic that you have expertise in and you are interested in either writing
or contributing to a book, see our author guide on www.packtpub.com/authors.

[5]
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Customer support

Now that you are the proud owner of a Packt book, we have a number of things to
help you to get the most from your purchase.

Downloading the example code for this book

purchased from your account at http: //www.PacktPub. com. If you
purchased this book elsewhere, you can visit http: //www.PacktPub.
com/support and register to have the files e-mailed directly to you.

.\'Q You can download the example code files for all Packt books you have

Errata

Although we have taken every care to ensure the accuracy of our content, mistakes
do happen. If you find a mistake in one of our books —maybe a mistake in the text or
the code —we would be grateful if you would report this to us. By doing so, you can
save other readers from frustration and help us improve subsequent versions of this
book. If you find any errata, please report them by visiting http://www.packtpub.
com/support, selecting your book, clicking on the errata submission form link, and
entering the details of your errata. Once your errata are verified, your submission
will be accepted and the errata will be uploaded on our website, or added to any list
of existing errata, under the Errata section of that title. Any existing errata can be
viewed by selecting your title from http: //www.packtpub.com/support.

Piracy

Piracy of copyright material on the Internet is an ongoing problem across all media.
At Packt, we take the protection of our copyright and licenses very seriously. If you
come across any illegal copies of our works, in any form, on the Internet, please
provide us with the location address or website name immediately so that we can
pursue a remedy.

Please contact us at copyrightepacktpub.com with a link to the suspected
pirated material.

We appreciate your help in protecting our authors, and our ability to bring you
valuable content.

Questions

You can contact us at questionsa@packtpub. comif you are having a problem with
any aspect of the book, and we will do our best to address it.

[6]
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Visual Studio 2010
Test Types

Software testing is one of the most important phases of the Software Development
Life Cycle (SDLC). The delivery of the end product is based on better design,
better coding, better testing, and meeting the requirements. The quality of the
product is measured by testing the product based on functional and non-functional
requirements with the help of testing tools and techniques. The tools are useful

in simulating a real life situation and the user load. For example, testing a web
application with more than 1000 user load is a very time consuming and tedious
task if we do it manually. But the performance testing tool that comes along with
Visual Studio 2010 can simulate this scenario and test it in a very short period of
time. Visual Studio 2010 provides additional tools for testing all type of applications
and scenarios such as Unit testing, Load Testing, Web testing, Ordered testing, and
generic testing.

This chapter provides a high level overview on all the testing tools and techniques
supported by Visual Studio 2010. This chapter covers the following topics:

o Testing as part of the software development life cycle

e Types of Testing

e Test Management in Visual Studio 2010

e Testing Tools in Visual Studio 2010

www.it-ebooks.info
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Visual Studio 2010 Test Types

Software testing in Visual Studio 2010

Before getting into the details of the actual testing using Visual Studio 2010 let us
find out the different tools provided by Visual Studio 2010 and their usage and then
we can execute the actual tests. Visual Studio 2010 provides different tools for testing
and management such as the Test List Editor and the Test View. The test projects and
the actual test files are maintained in Team Foundation Server (TFS) for managing
the version control of the source and the history of changes. Using Test List Editor
we can group similar tests, create any number of Test Lists, and add or delete tests
from a Test List.

The other aspect of this chapter is to see the different file types generated in Visual
Studio during testing. Most of these files are in XML format, which are created
automatically whenever a new test is created.

For the new learners of Visual Studio, there is a brief overview on each one of those
windows as we are going to deal with these windows throughout all or most of the
chapters in this book. While we go through the windows and their purposes, we can
check the Integrated Development Environment (IDE) and the tools integration into
Visual Studio 2010.

Testing as part of the Software
Development Life Cycle

The main objective of testing is to find the defects early in the SDLC. If the defect

is found early, then the cost will be lower than when the defect is found during the
production or implementation stage. Moreover, testing is carried out to assure the
quality and reliability of the software. In order to find the defect as soon as possible,
the testing activities should start early, that is in the Requirement phase of SDLC
and continue till the end of the SDLC.

In the Coding phase various testing activities take place. Based on the design, the
developers start coding the modules. Static and dynamic testing is carried out by the
developers. Code reviews and code walkthroughs are conducted by the team.

Once the coding is complete, then comes the Validation phase, where different
phases or forms of testing are performed:

e Unit Testing: This is the first stage of testing in the SDLC. This is performed
by the developer to check whether the developed code meets the stated
functionality. If there are any defects found during this testing then the defect
is logged against the code and the developer fixes it.

[8]
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The code is retested and then moved to the testers after confirming the code
without any defects for the purpose of functionality. This phase may identify
a lot of code defects which reduces the cost and time involved in testing the
application by testers, fixing the code, and retesting the fixed code.

Integration Testing: This type of testing is carried out between two or more
modules or functions together with the intention of finding interface defects
between them. This testing is completed as a part of unit or functional testing
and, sometimes, becomes its own standalone test phase. On a larger scale,
integration testing can involve putting together groups of modules and
functions with the goal of completing and verifying that the system meets
the system requirements. Defects found are logged and later fixed by the
developers. There are different ways of integration testing such as top-down
and bottom-up.

o

The Top-Down approach is intended to test the highest level of
components and integrate first to test the high level logic and the
flow. The low level components are tested later.

The Bottom-Up approach is exactly opposite to the top-down
approach. In this case the low level functionalities are tested and
integrated first and then the high level functionalities are tested.
The disadvantage of this approach is that the high level or the most
complex functionalities are tested later.

The Umbrella approach uses both the top-down and bottom-up
patterns. The inputs for functions are integrated in the bottom-up
approach and then the outputs for functions are integrated in the
top-down approach.

System Testing: This type of testing compares the system specifications
against the actual system. The system test design is derived from the system
design documents and is used in this phase. Sometimes system testing is
automated using testing tools. Once all the modules are integrated, several
errors may arise. Testing done at this stage is called system testing. Defects
found in this type of testing are logged by the testers and fixed by the
developers.

Regression Testing: This type of testing is carried out in all the phases of

the testing life cycle, once the defects logged by the testers are fixed by the
developers or if any new functionality changes due to the defects logged.
The main objective of this type of testing is testing with the intention of
determining if bug fixes have been successful and have not created any new
defects. Also, this type of testing is done to ensure that no degradation of
baseline functionality has occurred and to check if any new functionality that
was introduced in the software caused prior bugs to resurface.

[o]
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Types of testing

Visual Studio provides a range of testing types and tools for testing software
applications. The following are some of those types:

e Unit test

e Manual test

e  Web Performance Test
o Coded Ul Test

e Load Test

e  Generic test

e Ordered test

In addition to these types there are additional tools provided to manage, order the
listing, and execution of tests created in Visual Studio. Some of these are the Test
View, Test List Editor, and Test Results window. We will look at the details of these
testing tools and the supporting tools for managing testing in Visual Studio 2010.

Unit test

Unit testing is one of the earliest phases of testing the application. In this phase the
developers have to make sure the code is producing the expected result as per the
stated functionality. It is extremely important to run unit tests to catch defects in
the early stage of the software development cycle. The main goal of unit testing is
to isolate each piece of the code or individual functionality and test if the method is
returning the expected result for different sets of parameter values.

A unit test is a functional class method test which calls a method with the
appropriate parameters, exercises it, and compares the results with the expected
outcome to ensure the correctness of the implemented code. Visual Studio 2010 has
great support for unit testing through the integrated automated unit test framework,
which enables the team to write and run unit tests.

Visual Studio has the functionality to automatically generate unit test classes and
methods during the implementation of the class. Visual Studio generates the test
methods or the base code for the test methods but it remains the responsibility of the
developer or the team to modify the generated test methods and to include the code
for actual testing. The generated unit testing code will contain several attributes to
identify the Test Class, Test Method, and Test Project. These attributes are assigned
when the unit test code is generated from the original source code. Here is a sample
of the generated unit test code.

[10]
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A Unit test is used by developers to identify functionality change and code defects.
We can run the unit test any number of times and make sure the code delivers the
expected functionality and is not affected by new code change or defect fix.

All the methods and classes generated for the automated unit testing are inherited
from the namespace Microsoft.VisualStudio.TestTools.UnitTesting.

Manual test

Manual testing is the oldest and the simplest type of testing but yet very crucial for
software testing. The tester would be writing the test cases based on the functional
and non-functional requirements and then testing the application based on each test
case written. It helps us to validate whether the application meets various standards
defined for effective and efficient accessibility and usage.

Manual testing comes to play in the following scenarios:

e There is not enough budget for automation
o The tests are more complicated or too difficult to convert into automated tests
e Not enough time to automate the tests

e Automated tests would be time consuming to create and run

The tested code hasn't stabilized sufficiently for cost effective automation.

[11]
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We can create manual tests by using Visual Studio 2010 very easily. The most important
step in a Manual test is to document all the required test steps for the scenario with
supporting information, which could be in a separate file. Once all the test cases are
created, we should add the test cases to the Test Plan to be able to run the test and
gather the test result every time we run the test. The new Microsoft Test Manager

tool helps us when adding or editing the test cases to the Test Plan. The following are
additional Manual testing features that are supported by Visual Studio 2010:

¢ Running the Manual test multiple times with different data by
adding parameters

e Create multiple test cases using an existing test case to get the base test case
first and then customize or modify the test

e Sharing test steps between multiple test cases
e Remove test cases from the test if not required

e Adding or copying test steps from Microsoft Excel or Microsoft Word or any
other supported tool

There are a lot of other manual testing features that are supported in Visual Studio
2010. We will see those features explained in Chapter 2, Test Plan, Test Suite, and
Manual Testing.

Web Performance Tests

Web Performance Tests are used for testing the functionality and performance of the
web page, web application, web site, web services, and combination of all of these.
Web Performance Tests can be created by recording the HTTP requests and events
during user interaction with the web application. The recording also captures the
web page redirects, validations, view state information, authentication, and all the
other activities. All these are possible by manually building the web tests using the
Web Performance Test editor but this takes more time and is more complex. Visual
Studio 2010 provides the automated Web test feature which takes care of capturing
all HTTP request and response events while recording the user interaction and
generating the test.

There are different validation rules and extraction rules used in Web Performance
Testing. Validation rules are used for validating the form field names, texts, and tags
in the requested web page. We can validate the results or values against the expected
result as per the business needs. These validation rules are also used for checking the
processing time taken for the HTTP request.

Extraction rules in Web Performance Tests are used for collecting the data from the
web pages during requests and responses. Collecting this data helps us in testing the
functionality and expected result from the response.

[12]
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Providing enough data for the test methods is very important for the success of
automated testing. Similarly, for Web Performance Tests we need to have a data
source from which the data would be populated to the test methods and the web
pages would be tested. The data source could be a database, a spreadsheet, or an
XML data source. There is a data binding mechanism in Web Performance Tests
which takes care of fetching the data from the source and provides the data to the
test methods. For example, a reporting page in a web application definitely needs
more data to test it successfully. This is also called the data driven web test.

Web Performance Tests can be classified into Simple Web Performance Tests and
Coded Web Performance Tests. Both of these are supported by VS:

e Simple Web Performance Tests generate and execute the test as per the
recording with a series of valid flows of events. Once the test is started there
won't be any intervention and it is not conditional.

e Coded Web Performance Tests are more complex but provide a lot of
flexibility. These types of tests are used for conditional execution based on
values. Coded web tests can be created manually or generated from the Web
Performance Test recording. We can choose the language for generating
the code for the Web Performance Test such as C# or VB.NET. Using the
generated code, we can control the flow of test events by customizing the
code. A coded Web Performance Test is a powerful and highly customizable
test for web requests.

Coded Ul test

The previous versions of Visual Studio provided all facilities to test application
functionality and performance but there is no test type to test the UI part of the
application, whether it is Web or Windows. Visual Studio 2010 has a very good new
feature for the Ul test to access the controls in a web page and verify the values.

The Coded Ul test Test can be generated from action recordings coming from
MTM or can be recorded and generated directly in Visual Studio. A Coded UI test
generates a UIMap object that represents the controls, windows, and assertions.
Using these objects and methods we can perform actions to automate the test. The
coded Ul test also creates other supporting files such as:

e CodedUITest.cs: A File which contains the test class, test methods,
and assertions

e UIMap.uitest: The XML model for the UIMap class which contains the
windows, controls, properties, methods, and assertions

e UIMap.Designer.cs: Contains the code for the UIMap.uitest XML file

e UIMap.cs: All customization code for the Ul Map would go into this file
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The foll
the test:

owing screenshot shows the coded Ul test with the default files created for

CodedUITestl.cs X

“'BAddNumbersTestProject.CDdedUlTasﬂ. -
Slusing System;
using System.Collections.Generic;
using System.Text.RegularExpressions;
using System.Windows.Input;
using System.Windows.Forms;
using System.Drawing;
using Microsoft.visualStudio.TestTools.UITesting;
using Microsoft.visualStudio.TestTools.UnitTesting;
using Microsoft.visualStudio.TestTools.UITest.Extension;
using Keyboard = Microsoft.VisualStudio.TestTools.UITesting.keyboard;

Solution Explorer s
—inamespace AddNumbersTestProject dl 5 (2]

& AT e &4 Solution 'AddNumbers' (2 projects)

summary description for Code] 4 i Solution Items

/summary> < Y AddMNumbers.vsmdi
dedUITest] ~y[t] Localtestsettings
El public class CodedulTestl @y ] TraceAndTestimpact testsettings

. @ AddNumbers

T PUBIAE. LOdSUITESELE a “E AddMNumbersTestProject

% > @=d Properties
> [53] References
[[TestMethod] > [ Test References
= public void CodedUITestMetho &) CodedUTestl.cs
{ @] FormiTest.cs
// To generate code for 4 | UMap.uitest
[ e et | o Ut
is.UIMap.RecordedMetho I
this‘UIMa[pJ.Assertu"lethﬂdl +1 UMap.Designer.cs
this.UIMap.AssertMethod?
}

Load Test

Load Testing is a method of testing used to identify the performance of critical
situations and the maximum workload the application can handle. In the case

of a desktop or a standalone application the user load is predictable and it is

easy to tune the performance, but in the case of a multi-user application or a web
application it is necessary to determine the application behavior under normal and
peak load conditions.

Visual Studio 2010 provides a Load Test wizard which helps in creating the Load

Test for

different scenarios. These are the parameters set using the Load Test wizard:

Load Test pattern defines how the user will run the app at any point
Test mixes define which tests will be used for testing

Browser Mix and Network Mix define the possible browser and the network
configuration related to the actual

Counter Sets define which performance counters are collected from the load
test agents and the system

Run settings define the test run such as how long the test should be run
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So before we release this web site to the customers or the end users, we should check
the performance of the application so that it can support the mass end user group.
This is where Load Testing is very useful to test the application along with the Web
test or Unit test.

The Load Test is always driven by the collection of Web and Unit tests. The Web
Performance Test is added to a Load Test to simulate multiple users opening
simultaneous connections to the same web application and making multiple HTTP
requests. The Load Test starts with a minimum number of virtual users and then
gradually increases the user count to check the performance at the peak user load.

The Load Test can be used to test the performance of the service components

to find out the servicing capacity of the component for the client requests. One
good example would be to test the data access service component that calls stored
procedure in the backend database and returns the results to the client application.
Unit tests would be used as part of a Load Test in these cases.

With VS 2010 we have the option of capturing individual tests and saving the

entire test result of individual test runs within the Load Test such as a failed Web
Performance Test or a failed unit test. This is very helpful when debugging the Load
Tests. Results of different tests can be saved in a repository to compare the set of
results and improve performance.

VS also provides the Load Test Analyzer, which provides the summary and details
of test runs from the Load Test result.

We will see more about setting the Load Test properties, working with tests, and
analyzing the Load Test results later in this book in Chapter 7, Load Testing.

Ordered test

There are situations where the execution of a test is dependent on another test. In
order to execute the dependent test successfully, the parent test should be executed
first. Ordered tests merely consist of setting the order for all the tests in an ordered
Test List. Sometimes there would be a test B, which depends on the result produced
by test A in the list of tests executed. If we don't set the order that test A should be
run before running test B then the entire test would fail. VS 2010 provides the feature
to set the execution or running order for the tests through the Test View window.
We can list all available tests in the Test View and choose the tests in an order using
different options provided by Visual Studio and then run the tests. Visual studio will
take care of running the tests in the order we have chosen in the list.
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Once we are able to run the tests successfully in an order, we also expect the same
ordering in getting the results. Visual Studio provides the results of all the tests in a
single row in the Test Results window. Actually, this single row result will contain
the results of all the tests run in the order. We can just double-click the single row
result to get the details of each of the tests run in the ordered test.

An ordered test is the best way to control tests and run tests in an order.

Generic test

We have seen different types and ways of testing applications but there are situations
where we might end up having other third party applications for testing, which
were not developed using Visual Studio. We might have only the executable or
binaries for the application and may not have the supported testing tool for those
applications. This is where we need the generic testing method, which is just a way
of testing third party applications using Visual Studio.

Generic tests are used to wrap existing tests. Once the wrapping is done then it is just
another test in VS.

Using Visual Studio we can collect the test results and gather the code coverage data
too. We can manage and run the generic tests in Visual Studio just like others tests.
In fact, the test result output can be published to the Team Foundation server to link
it with the code build used for testing.

Test management in VS 2010

Visual Studio 2010 has great testing features and management tools for testing. These
features are greatly improved from previous versions of VS. The Test Impact View is
the new test management tool added to the existing tools such as Test View, Test List
Editor, Test Results, Code coverage Results, and Test Runs from the main IDE.

Team Explorer

Team Explorer is the application tier that is integrated into Visual Studio to connect
the source control tool, Team Foundation Server. Using this explorer, the developer
can browse through the Team Projects in the TFS. TFES is the central source control
repository for managing and controlling Team Projects. From Team Explorer IDE,
we can connect to the Team Foundation Server, and the Team Project collection, and
Team Project. After connecting to the server, we can use Team Explorer to browse
through the details of the Team Project.
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Team Explorer provides features to work with Team Project details such as:

Accessing project process guidance documents that explain the process to
be followed for the Team Project such as work items, reports, queries, and
work products.

Managing work items such as tasks, defects, issues, and requirements.
Importing and exporting work items.

Accessing the project files and source code.

Adding, removing, configuring, and managing Team Projects.
Creating, managing, and automating project builds.

Managing favorites which are the shortcuts to the favorite node of the
Team Project.

Managing reports. It could be defect reporting or any type of work
items reporting.

Testing tools introduction

Visual Studio 2010 provides many tools to create, run, debug, and view results of
tests. The following is an overview of the tools and windows provided by Visual
Studio to view test details and test output details. We will look into more details of
the actual usage of these tools later, in Chapter 9, Managing and Configuring a Test.

Team Explorer > O X Test View ~ A X TestRuns ~ B X TestlmpactView ¥ O X

S e L famale

‘3&3"DC‘\DEfEU|tC°”EC“°” [ (D) tem(s) selectect 1 Test Run Name () No tests are impacted
B by vvortes B " b Active Runs (0) There are currently no
4 .-E lestleambeoject Test lame b Queued Runs (0) tests impacted byioda
4 O Work rems =] AddNumbersTest CiemEaR B o S e
IR My Queries b {Compheeed s (0) source cade will be
b _;'m Team Queries detected after a build.
4 5 Builds

Leamn more about Test

£5 Al Build Definition st

liz Seurce Contrel

Code Coverage Results

‘Satheeshkumar@MV-PC 2010-05-23 18:46:2 'H ey -'JJ‘ =

Hierarchy Mot Covered (Blocks) Mot Covered (3 Blocks) Covered (Blog
a Qﬁ Satheeshkumar@MY-PC 2010-05-23 13:46:24
9‘51 Cannot find any coverage data (.coverage ..

< | [0 | r
Test List Editor

“b = (2] % 5 (] | Group By: [(None] || 14t Cotumr | [<Type keyword> ——-| (]
4) IFgmts) checked: 0

o Lists of Tests Test Name Project

1 DJ Tests Not in a List ¢] AddNumbersTest  AddMumbersTestProject
g All Loaded Tests

Test Results TEX
32 5 | @3 [ Satheeshkumar@MY-PC 2010-05 ~|| %; Run = j&Debug = Ul & | %y o~ by F | 2

() Testrunwaming Results: 1/1 passed; Item(s) checked: 0

Result Test Name Project Error Message

gﬁ@ Paszed AddMumbersTest AddNumbersTestProject
4 m | 3
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Let us see how we can create a new test project using Visual Studio 2010 and then we
will test a sample project to get to know the tools and features.

Open Visual Studio 2010 and open the solution. We will not go into the details of the
sample application AddNumbers now but we will just create a test project for the
sample application and see the features of the tools and windows. The application
referred to throughout this chapter is a very simple application for adding two
numbers and showing the result.

In the same way as adding the projects and code files to the solution, we have to
create the test project and test files, and add the test project to the solution. There are
different ways of creating test projects under the solution:

1. Select the solution and add a project using the Add | New Project....
Then select the project type as Test from the list of project types under the
language which we are going to use. Then select the template as Test Project.

Add New Project =
[NET Fomenorcd | Sortys Defout ][

Installed Templates - S—
;Cﬁ Test Project Visual C# Lo
3 A project that contains tests.

| Search Installed Tem P|

4 Visual C#
Windows
Web
Office
Cloud
Reporting
SharePoint
Silverlight
WCF
Workflow

Other Languages
Other Project Types
Database

Meodeling Projects
Test Projects

Online Templates

Mame: TestProjectl

Location: C\Satheesh\ Testing' AppshAddMumbers - Browse.., |

2. Select the solution and then from the top toolbar menu option select
the option Test | New Test.... This will list all the test type templates to
offer the type of template we need for the testing. You can see the option
which is a dropdown saying Add to Test Project with the options as list
of <projectnames>, Create a new Visual C# test project..., Create a new
Visual Basic test project..., and three more options.
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For our sample testing application, we will select the second option mentioned
previously and choose the simple Unit Test type.

Add Mew Test (-8 |[23a]
Templates:
e 8 & =
¢=cf WEch ¥= 1 o
Basic Unit Coded U Database  Generic Test Description
Test Test Unit Test lJse a unit test to exercise C++, CF, or
Vis sic s 5i I
[ 3 = =N Visual Basic source cocIE..Choo_lng L.Jhlt
g B Y=g FE ] Test also lets you create ASP.MET unit
- s o] tests and data-driven unit tests,
Load Test Ordered Test LTSS Unit Test
Wizard A unit test calls the methods of a class,
- passing suitable parameters, and verifies
Q‘_ that the returned value is what you expect.
- You can code unit tests by hand.
Weh
Perfocrman..,
Test Mame: UnitTestl.cs

Add to Test Project: _ﬁAddNumbersTestProject

The Add New Test dialog contains nine different template options for creating tests.
Unit testing templates consist of four types, one is a basic unit test, the second one is
Database unit test, the third for the general unit test, and the fourth is for using Unit
Test Wizard. The following are the file extensions for each of the VS test types shown
in the preceding image:

e .vbor .csis for all types of unit tests and coded UI tests
e _.generictest is for the Generic test type
e .loadtest is for a test which is of type Load Test
e .webtest is for Web Performance Testing
After selecting the test type, give a name for the test in the Test Name field. Select the

Create new Visual C# test Project... in the Add to Test Project option. Now assign a
name for the new test project. Let us name it AddNumbersTestProject.
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Now we can see that there are two files created, <ProjectName>.vsmdi, which is
the metadata file, and the Local.testsettings file created under the solution items for
the test projects. The metadata file is an XML file which contains all the information
about the tests list. Let us add a couple more tests to this test project to run different
tests using the tools available.

Solution Explorer =0 X
=
& ‘g Solution 'AddMumbers’ (2 projects)
4 % Solution Items
&4_3 AddMumbers.vsmdi
Gylk] Localtestsettings
Byle] TracelndTestmpact.testsettings
> EI.E AddNumbers
Fi .%_E AddMumbersTestProject
> @=d) Properties
» .3 References
4 Test References
&%) CodedUTTestl.cs
&%) FormlTest.cs
> @) | UIMap.uitest

.:j Selution Explorer

Now let us see the different windows and tools that support all the tests that we can
execute using Visual Studio. We will walk through the tools by using the sample
unit test.

Test View

Visual Studio 2010 provides the Test View window to view the list of all tests
available in the current solution. Test View provides the option to change the
column display, grouping of tests based on test properties, search for specific tests
from the list, and select and run the test from the list as well. The test view window
is available under the Test | Windows menu option in Visual Studio IDE. The
following screenshot shows a sample of the Test View window which displays the
list of all tests created in the current solution:
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Test View * O X
“ho (4] | Group By: |[None] 'l |[AII Colurnt = lﬂT)pr keyword> '| d

(i) Item(s) selected: 0

Test Mame Project Test Type
o=] AddNumbersTest AddMurmbersTestProject Unit Test
T CodedUlTestMethodl AddMumbersTestProject Unit Test
wi] OrderedTestl AddMumbersTestProject Ordered Test
o] GenericTestl AddMumbersTestProject Generic Test

The Test View window has its own toolbar for the multiple operations that can be
performed on the list. The leftmost option in the toolbar is the run and debug option
with which we can start and debug the selected tests in the list.

The second and third options in the toolbar are for Filtering the list by choosing the
column from the dropdown and entering matching text in the keyword area. When
you submit filter conditions using the button to the right, the list gets filtered and
only the test matching the condition is shown. For example, the following screenshot
shows the list of tests filtered with Test Type as Unit Test:

Test View il
“b = 2] | Group By: |TestT3,rpe 'l |TestType '| |ur1it v| 4

1) Group By: Test Type; Item(s) selected: 0

Test Mame Project Test Type

4 Unit Test
Qj AddMumbersTest AddMumbersTestProject Unit Test
[ CodedUlTesthethodl AddMumbersTestProject Unit Test

The third option in the toolbar is to group the lists based on some common property
of the tests. Clear the above selected filters to list all available tests.

Now select any of the values available from the Group By dropdown.

On selecting a value from the dropdown we can see the list regrouped based on
the type selected.
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The following screenshot shows the tests grouped by Test Type. There are two unit
tests, one Generic test, and one Ordered test.

Test View *OX
“hord] | Group By: |TestType '| |[AII Colurmt '| |<T}fpe keywords v| d

i) Group By: Test Type; Item(s) selected: O

Test Mame Project Test Type
4 Generic Test
g,j GenericTestl AddMNumbersTestProject Generic Test
4 Ordered Test
%] OrderedTestl AddMumbersTestProject Ordered Test
4 Unit Test
‘é AddMurmbersTest AddMumbersTestProject Unit Test

[E CodedUlTesthethodl AddMumbersTestProject Unit Test

The following screenshot shows the tests grouped by Class Name. The Ordered test
and Generic test do not have class names as they are not derived from any class and
do not have a class.

Test View el
Bh - (£ | Group By: |C|ass Mame '| |[AII Columt '| |<T}fpe keyword> v| d

i) Group By: Class Mame; Item(s) selected: 0

Test Mame Project Test Type
4 {[Mo Class Name]
%] OrderedTestl AddMumbersTestProject Ordered Test
yj GenericTestl AddMumbersTestProject Generic Test

4 CodedUITestl

[ CodedUlTestMethodl AddMumbersTestProject Unit Test
4 FormlTest

=] AddMumbersTest AddMumbersTestProject Unit Test

In Test View, we can customize the display of columns and the sorting of these
columns:

1. Right-click on the columns that are available in the Test View window, and
select the Add/Remove Columns option and the Add/Remove Columns
dialog box gets displayed.

2. Check and uncheck the columns based on the columns that are needed on
the display.
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Test View > [ X
ap - & | Group By: |TestT)rpe '| | [All Colurnt '| |<Typeke}rword> " |

(i) Group By: Test Type; Item(s) selected: 0

Test Mame Project Test Type
4 Generic Test
yj GenericTestl AddMumbersTestProject Generic Test
2 Or{;l;regr;ll':s;rrﬂﬂ Add/Remove Columns =
‘ UnitTe‘st Columns:
Qj AddMumbersTest = B

3 CodedUlTestMethodl

[¥] Project

[¥] Test Type

R (o]

[] Description

[ Owner

[T Test Storage

[] solution

[} Project Relative Path
[ Test Enabled

[] Test Runnable

E As

I o

m

cizted Work Items
i

To change the sorting order of the list, just click on the column header. If the same
column is already sorted then the sorting order will be changed.

Test List Editor

All features available in Test View are also available in the Test List Editor with some
additional features such as creating new Test Lists by selecting multiple tests from
the available list of tests.

The following screenshot is the Test List Editor opened using the menu option,
Test | Windows | Test List Editor. The editor shows all available tests under
All Loaded Tests:

Test List Editor v O X
“b o+ | # % %0 [{] | Group By: |[None] - |[AII Colurnr '| | < Type keyword> - &
9:-’1 Lists of Tests Test List Full Mame Test Mame Project
a_j Eestsilotin e Lit =] /Lists of Tests/Samplelist AddMumbersTest AddMumbersTestProject
@ All Loaded Tests = - = ; . g :
[ /Lists of Tests/SampleList CodedUlTestMethodl  AddMumbersTestProject
| OrderedTestl AddMumbersTestProject
| GenericTestl AddMumbersTestProject
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The toolbar in the Test List Editor window has the same features as we saw in the
Test View window. But you can see the detail section of the list window is split into
two panes. The left pane of the window has three nodes and the right pane displays
all the tests in the lists based on the selection in the left pane. The Test List editor

displays the following three options as nodes:

e List of Tests displays the available Test Lists and acts as an interface to create
anew Test List

e Tests Not in a List is the second option, which provides all the tests which are
not part of any of the Test Lists

e All Loaded Tests is the third option, which provides the list of all the tests in
the solution whether the test is part of any list or not

The following screenshot contains a Test List which contains a couple of tests
selected from the available list of all tests in the solution. You can right-click on the
node and select the Create New Test List option and provide the required details to

create the new Test List.

Test List Editor * O X
“b = 2] &4 %4 ([{] | Group By: | [None] =/ || [N Columi =| | <Type keyword - &
4 93 Lists of Tests Test Mame Project

" = Sampll_ist ] gi’] AdeMumbersTest AddMurmbersTestProject
Z_j TEEEE Nlct :rjra List [ E CodedUlTestMethodl  AddMumbersTestProject
@l All Loaded Tests

After creating the Test List and adding the required tests to the corresponding list,
you may want to check the tests that are not part of any of the list. The screenshot
here shows the second option of displaying the tests not part of any of the list:

Test List Editor *0OXx
i~ @ L 595_- ﬂ | Group By: |[N0ne] '| | |[AII Columt vl |<Type keyword= v| kd
4 03 Lists of Tests Test Mame Project
= SampleList | ] OrderedTestl AddMumbersTestProject

ﬁj [ ;,j GenenicTestl AddMumbersTestProject

gj All Loaded Tests
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Now we know that there are tests which are part of a Test List and some are not part
of any List but how can we see all of the available tests under the solution? To get
this, you have to choose the third option, All Loaded Tests, from the Editor window.

By listing all tests from the solution we can also move the tests around from one list
to another, or remove the test from any list, or add tests to a new list.

Test Results

This window provides the status of all test runs including the error messages and
an option to rerun the test irrespective of whether it passed or failed. Using this
window, we can export the test results or import the exported results. We can also
get detailed information about the test run by double-clicking on the test result.
Select the unit test and Coded UI test from Test View or Test List Editor and run
the tests.

A X

- &

Test List Editor
- ﬁ % m | Group By: |[N0ne]
i) Itemi(s) checked: 2

'| | |[AII Columr v| |<Type keyword=

4 g Lists of Tests
vl 2 Samplelist
&) Tests Notin z List
vl All Loaded Tests

Test Mame
v oj AddMumbersTest
v! [ CodedUlTestMethodl

Project
AddMumbersTestProject

AddMumbersTestProject

The following screenshot shows the different stages of test runs in the result
window. From the following image we see that the first test is still in the process of
test execution and the second test is pending execution.

==

Test Results
@3 | Sstheeshkumar@MY-PC 2010-05 ~|| “p Run = be] Debug = “p I @ | 2F - & 4 |

a—- a-
nos Ta-
A== ia-

(i) Testrunwarning Results: 0/2 passed; Item(s) checked: 0 =
@3 Lists of Results

Result Test Mame Project Error Meszage

gj All Loaded Results

g‘j Results Mot in a List

&=]'») In Progres: AddMumbersTest

@ Pending

CodedUlTestMetheodl  AddMumbersTestProject

AddMumbersTestProject

< |

1 { 3
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The following image shows the final execution status of the selected tests. One test
executed successfully and the other test failed. The error message for the failed test
is also displayed. We can also select a test from the result window and rerun a test.
This would be very useful in executing a failed test.

Test Results |t
= °3-| &3 [Satheeshkumar@MY-PC 2010-05 ~| | %p Run ~ k] Debug ~ Il | #~ &g 3 | i
O Test run failed Results: 1/2 passed: Item(s) checked: 1
g Lists of Results Result Test Name Project Error Message
93 All Loaded Results gﬂ@ Paszed AddMumbersTest AddMumbersTestProject

o Results Notina List vl ) Failed CodedUlTesthMethodl AddMumbersTestProject Test method AddMumbersTestProject§

7 |f i r

To get more information such as the detailed error message, the stack trace of the
error, the time duration of the test run, and other details, just double-click on the test
result which will open a new window with more details.

On execution of any test in VS, a test result file is created with all the test result
information. The file is automatically created with the username and the machine
name with date and the extension . trx . In the preceding image the name for the
test result file is generated as Satheeshkumar@MY-PC 2010-05-25 23_24_32. The test
result file is an XML file with all the result information. The following screenshot
shows the default folder structure and the files created for the test results:

=

448 Apps Name Date modified Type

4 ) AddNumbers
R Satheeshkumar_MY-PC 2010-05-2523 1918 5,25/

. Satheeshkumar MY-PC 2010-05-25 23 24 32 5/ 011:25PM  File folder
2] Satheeshkumar_MY-PC 2010-05-25 231918 5/25/201011:19 PM  Visual Studio Test .., 18 KB
%] Satheeshkumar_MY-PC 2010-05-2523_24 32  5/25/201011:25 PM  Visual Studic Test R... 18 KB

01119 PM  File folder
AddNumbers

AddNumbersTestProject
4 TestResults
> Satheeshkumar MY-PC 2010-05-25 23 10 18
4 Satheeshkumar_MY-PC 2010-05-25 23_24_32
- In
> | 4cafiBl5-ba3b-47 c1-9026-b4c37f1E0806
. 98b1c5bE-1733-4c03-bh02-10082506402

In the case of multiple test runs and multiple tests, we sometimes need the test to be
stored somewhere or to keep the copy of the test run trace for future analysis of the
test, or we may prefer sharing the result with another team member. In that case we
can use Export Test Run Results or Export Selected Test Results from the toolbar
which exports the entire trace file for the tests selected.
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Code coverage results

Visual Studio provides this code coverage feature to find out the percentage of code
that is covered by the test execution. Through this window, we can find out the
number of lines covered in each method by the test. To activate the code coverage for
the test project, the test settings have to be changed. This is a little bit different from
VS 2008. To configure the test project, open the local.testsettings file and select the
Data and Diagnostics option from the list of settings options.

Test Settings 7|zl
S Data and Diagnostics
Cenfigure data diagnostic adapters for each role

Deployment r
LY | Role

Setup and Cleanup Scripts
Hosts <Local machine only>

Test Timecuts
Unit Test
Web Test
Data and Diagnostics for selected role:
rd Lenfigure

Mame Enabled

-

ASP.MET Client Proxy for IntelliTrace and Test Impact
ASP.MET Profiler

Code Coverage

i Event Log

IntelliTrace

Metwork Emulaticn

ENElE] = (=)=

Choose Code Coverage from the list of diagnostics and enable it. You can see that
the Configure option on top of the list is enabled now. Click on Configure to open
the Code Coverage Detail page which would lists all the projects and artifacts
available under the solution. Choose the required artifacts from the list for which the
code coverage has to be captured during the test run. Apply the settings and close
the window.

Code Coverage Detail

Code Coverage Detail
Enter the configuration data for the Code Coverage diagnostic data adapter,

Fs

Artifacts to instrument Path
[V] 4] AddMurmbers.exe =Selution Directory > AddMNumbers\bin' Debug I
[T] 4] AddMumbersTestProject.dil =Seluticn Directory =" AddMumbersTestProject'bin' Debug

I Reset to default configuration OK ] I Cancel ]
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After completing the configuration, select the test from the Test View/List Editor
and run the test. The test run will capture the code coverage and store the coverage
result in a separate file with the default name of data. coverage.

Select the tests run result from the results window and then right-click and choose
the code coverage results or open this using Test | Windows | Code Coverage
Results from the menu option. The following screenshot shows the code coverage
results from the test run. The result window provides information such as number of
code blocks not covered by the test, percentage of code blocks not covered, covered
code blocks, and percentage of covered code blocks from the selected assembly.

Code Coverage Results el
| Satheeshkumar@MY-PC 2010-05-2611:55:2 ~| | = % 4| = | 2 X
Hierarchy Mot Covered (Blocks) Mot Covered (% Blocks)  Covered (Blocks}  Cowvered (% Blocks)
4 3 [Satheeshkumar@My-PC 2010-05-26 11:55:24 | ECE R N EE e
4 A% AddMumbers.exe 26 2261 % 83 7739 %
» {} AddMNumbers il 18,09 % 89 8091 %
» {} AddNumbers Properties 5 100.00 % 0 0.00 %

The result window also provides an option to directly open the source code
associated with the listed blocks, and methods to easily navigate and fix.

Overview of files used for test settings and
testing in Visual Studio 2010

There are several types of configuration and settings used for testing an
application in VS 2010 and each type of test uses its own type of file to
store the test related information.

e Test Metadata file: This file stores the tests and lists of categories for the tests
in an XML format under the file with the extension .vsmdi. Whenever you
create a new test project, this file is created under the Solution Items folder.
The file name is the same as the solution name.

e Test Results file: This file contains the results of the tests that were run. This
file is created automatically by Visual Studio when any test is run. It has the
extension of .trx

e Test Run Configuration file: This file contains the settings required for
the test run. Using these settings we can define the Data and Diagnostics
information to be collected during the test run, deployment files, scripts for
setup and cleanup activities before and after the test runs, and the required
settings for the Web and unit test runs. This file is created under the solution
with the extension .testsettings.
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There are other XML files for different test types with some specific
extensions such as .webtest, .loadtest, .orderedtest, and .generictest.

Microsoft Test Manager

This is the new standalone product but it is not part of Visual Studio 2010 Premium.
It is part of Visual Studio Test Professional and Visual Studio Ultimate. This is the
functional testing tool which provides the ability to create and execute the Manual
tests and collect the results. This tool works without Visual Studio but does require
a connection to the Team Foundation Server and the Team Project. MTM (Microsoft
Test Manager) contains:

Testing Center: This is used for creating Test Plans and creating Test Suites
and Test cases for the Test Plans. We can also associate the requirements to
the Test Plans. The other features such as running the manual test, capturing
the test results and defects, tracking the test results using existing queries
and creating custom queries, organizing the test cases and shared steps

for test cases, and maintaining the test configurations are supported by
Testing Center.

Lab Center: This is used to set up and create lab environments for the

test execution. The environments are created using Physical and Virtual
machines with a certain set of configurations. Later on, the environment is
deployed so that the test is conducted using the environment.

Connecting to Team Project

MTM should be connected to the TFS Team Project to create the Test Plans and test
cases. The first task on opening MTLM is to connect to the TFS Team Project from the
Team Project collection.

Connect to Your Team Project
4 @ my-p
4 T DefaultCollection

| ;] TestTeamProject

4 Add server Connect now P
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Test Plans, Suites and Test Cases

The Test Plan window in the Testing Center allows for the creation of new Test
Suites, test cases, and adding test cases based on the requirements. Any number of
Test cases can be created or added and configured through this window. The first
step is to create the Test Plan and Test Suite. Each Test Plan contains a set of Test
Suites which helps us to plan the testing effort. For example, we can create a Test
Plan for each sprint if we are using agile methodology for the software development.
The following screenshot has one Test Plan (MyTestPlan) with Two Test Suites, Add
Numbers test and Second Test Suite.

- O X

@ @ ‘ '@ ‘ Testing Center ~  Plan Test Track Organize MytestPlan

Contents | Properties. New * Open Items (2) *

SN J : ; ' !’ Test suite= 1: Provision to enter the first i... (Requirement 1)[F—

A ® 63 MytestPlan ] & Default configurations (1): Windows 7 andIE8 ~ State: ° In progress *
4 (B[} Add Numbers test j‘ Open u_:'f Add G New B3 X gﬂ Assign E/] Configurations

® &‘, 1: Provision to enter the first inty

Drag a column header here to group by that column.
() [2) 2: The Ul should have the pravis

i : - { | |Title iPriarity iCnnfiguratu)ns | Testers - iArea Path
(1 B} 3: An action which should add t} i— .

® [&} Second Test Suite

«14 Separate Ulelements 2 il Satheeshkumar TestTeamProject

The next step is to create or add Test cases to the Suite. The requirements can be
added to the plan and then test cases can be associated with the requirements. In the
above example, three requirements are added to the first Test Suite, Add Numbers
test, and new test cases are associated with the requirements. These requirements
are available in TFS under the Team Project. If we followed the Application lifecycle
management and tools available in TFS then we should have the requirements
created as part of the requirements phase already.
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Define test cases

The creation of a test case involves defining a lot of properties for the test case. Each
testing step and the expected result should be defined. The user scenarios, links, and
attachments can be associated to the test cases. The test case can be classified under the
specific Area path and iteration path for the Team Project in TFS. Other properties such
as Assigned To, State, Priority, and Automation Status can be set for the test case.

- 0 X

@ @ | @ | Testing Center ~ ‘ Plan Test Tra::’ MytestPlan

Contents | Properties New * Open Items (3)

ﬂ Test Case 5: Add numbers using action Bu' [H5ave and Close o 2]

Title: | Add numbers using action Button

Status Classification

Assigned Tor Satheeshkumar Area: TestTeamProject
State: Design Iteration: | TestTeamProject
Priority: 2

Automation Status: | Not Automated

Steps -1'| Summary . Tested User Stories | All Links : Attachments ] Associated Automation ."|

FInsertstep < i T Insert parameter

1] | ;Actl'on | Expected Result

L ESeperate action Button to add the numbers {Button with Caption 'Add’
“¥2. The button should be disabled if First and Second Disabled
numbers are not enterad

&3, After Entering both First and Second numbers the Add  Enabled
option should be enabled

Parameter Values:
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Lab Center

The Lab center in MTM helps us to create and configure different virtual/

physical environments for the test runs, test settings such as defining the roles and
configuring the data and diagnostics information for the selected roles, configuring
the Test Controllers required for the test, and configuring the test library to store the
environment information. The following screenshot shows the Lab Center without
any environment:

- O X

@ @ | i | Lab Center Test Settings Library Controllers

Environments MNew » Open Items (3) v

Environment:

Description:

' Status |Ir1 use | Project Capabilities:

We can see the details of these configurations later in Chapter 13, Test and Lab Center,
which explains the features of Testing Center and Lab Center.

Summary

There are lots of new testing features added to Visual Studio 2010, particularly coded
UI testing and manual testing using the Test Manager standalone tool. Manual
testing is very well structured with lots of options handled separately using the
MTM tool. The MTM tool contains Testing Center and Lab Center which help us

to maintain the test cases, test configurations and testing environments to simulate
the actual user load to test the application performance. This chapter provides the
high level information on the tools and techniques available and the new techniques
added to Visual Studio 2010. Each of these testing techniques is explained in detail in
forthcoming chapters with detailed examples.
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Manual Testing

Manual testing, as described earlier, is the simplest type of testing carried out by the
testers without any automation tool. Manual test type is the best choice to be selected
when the test is too difficult or complex to automate. Prior to TFS 2010, most of the
manual test cases were created and managed using applications such as Microsoft
Excel or Microsoft Word. As most of the testing was done manually, Microsoft
introduced many new features for manual testing and test management with a
separate testing framework and user interface with no dependency on Visual Studio.
This new UlI, Microsoft Test Manager, is the main entry point for test case authoring,
management, execution, and tracking. Accessing the requirements, raising defects,
and defect reporting has become much easier for the testers. This stands alone from
Visual Studio and provides an independent testing environment for testers without
having Visual Studio IDE but only needs a connection to the Team Project repository
in Team Foundation Server This chapter covers the following topics in detail:

e Creating Test Plan, Test Suite, and Test Cases

o Types of Test Suites

e Executing Manual Tests and Action Recording

e Shared steps creation and action recording for shared steps

e Parameterising the Manual Test
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Test Plan

Test Plans are the testing strategies documented by the testing team just like the
requirement documents and design documents. The Test Plan should contain the test
schedule, In-Scope and Out of Scope, testing methods, verification methods, process,
and practices to be followed to effectively verify the quality of the product as per the
functional specification and requirements.

The Microsoft Test Manager tool provides the flexibility for the testing team to create
Test Plans and Test cases. Testers can organize Test cases, configuration, test runs,
and results. The Test Manager tool should be connected to the Team Foundation
Server and the Team Project under which the application related artifacts are
maintained. Once Microsoft Test Manager is connected to the Team Project, Test
Plans and Test cases can be associated with the requirements and design documents
and other specifications.

The following screenshot shows the Testing Center from Test Manager with
which the new Test Plan can be created. Click on Add and provide the name for
the new Test Plan. For our examples, we have created a new Test Plan Employee
Maintenance Testing.

Testing Center
: EE Copy URL for plan

Cwner End date

Add a test plan

Satheeshkumar 6/2/2010
Employee Maintenance Testing Satheeshkumar 6/12/2010

4 Change project Cancel Select plan P

Lab Center

Selecting the plan opens the Testing Center console where Test Suites and test cases
can be created and associated with the Test Plan.
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Test Suite and Test Suite Types

Test Suites are used for grouping and organizing test cases under the Test Plan.
Grouping test cases under a Test Suite helps Testing Teams to run and report all the
tests in a particular Test Suite. After creating the Test Plan, a default Test Suite is
added as a root node to the plan with the same name as Test Plan. This node contains
all the other Test Suites.

A new Test Suite can be created in different ways:

e Requirement based Test Suite
® Query based Test Suite
e Static Test Suite

After creating the Test Suite, we can also customize the order of the Test Case in the
Test Suite. Test Suites can also be copied from another Test Plan in the team project.

Requirement-based Test Suite

Every project has the requirements in one form or another documented as specified
in the documentation which can be referred and verified during the Design,
Construction and testing phases. In Visual Studio 2010, these requirements are
collected as work items, often as Requirements (in MSF or CMMI) or user stories
(under MSF for Agile Software Development) and saved under the corresponding
Team Project. These user stories then on used during the testing phase to create test
cases for the requirement and linked to the user stories. This group of test cases,
linked to the requirement, are created as a Test Suite by adding the requirement to
the Test Plan.
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The following screenshot shows the first step, which involves the creation of test
cases. On the right side of the test manager tool you can find the New option with
multiple sub options such as Bug, Issue, Task, Test case, User Story, and shared
steps. Select the Test case option and keep creating the test cases with test steps.

d Test Case 11: Employee Details screen - Add [HiSave and Close  [al (2] @ X

Title: | Employee Details screen - Add

Status Classification
Assigned To: Satheeshkumar b Area: TestTeamProject\EmployeeMaintenance e
State: Design >, Iteration: | TestTeamProject\Iteration 1 >
Priority: 2 i
Automation Status: | Not Automated -

Steps “ Summary | Tested User Stories | All Links | Attachments ] Associated Automation |

] Insert step ¢ "JJ Insert shared steps B %@ Insert parameter
] Action Expected Result =
<1 From the List page click on Employees The Employzes screen should show up with list of existing employees with an

hyperlink to each Employes name. There should be options to edit and delete
the employee

“¥2.  Insert Employee option The Employees screen should have the option to create/add new employee

«¥3.  Click on Insert new employee option The new employee entry page should show up with all the fields that are
nereszany for the emnloves

Parameter Values:

J@ (i

After creating the test cases and the test steps, the test case can be linked to the
corresponding requirement specification. These requirements would have been
created during the initial stages of the project while collecting the requirements

from the users if we are following the regular Waterfall method and the Agile
methodology. The requirement would be collected and decided on release. Select the
fourth tab, All Links, from the available tabbed page and click on Link to from the
tab page which opens the Add link to test case window as shown:
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Select the link type and details.

Add Link to Test Case 11: Employee Details screen - Add E E|_|

Link type: |Tests

Link details

Description: User Story 8: Add Employee details

Work item[Ds: &

Comment:

Link Preview Visualizaticn:

User Story 8: Add Employee details |—>| Test Case 11: Employee Details scre... |

[ ok || Cconcel

)

The image shows the test case already linked to the requirement. Select the Link type
and then click on the Browse... option to search for the requirement and then select

it for linking. One of these requirement selections is shown as follows:

1= Choose linked work iterms EI = |

Project: TestTeamProject

zl

Select one of the following methods to find available work items:

@ Saved guery: = TestTeamProject/Team Queries/Tteration 1/Open User Stories
@) IDs:

(7) Title contains:

and type: All Work Item Types

Select items to add to the work item list:

| (]

I i Stack Rank & Story Poi.. Title Work ke Type
8 Add Employee details User Story
R Capture Employee absence User Story

2 work item(s) found.

[ Select Al ] [ Unselect Al

o [ e |
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Now we have the test case linked to the User story and the requirement. Go back to
the Test Plan and choose the Add requirement option which opens the Add existing
requirements to this test plan to search for the requirement and add it to the plan.
Build the query with the known information about the requirement such as the
Team Project, area path, and work item category, and then run the query. This lists
requirements available for the given query condition. Select the requirement for
which we have the test cases defined and which needs to be added to the Test Plan.

@: Contents ] (7]

Add existing requirements to this test plan

AndiOr Field Operator Value
3 Work ltem Type  In Group Requirement Category
And Team Project = @Project
| And Area Path Under TestTeamProject EmployeeMaintenance

# |Click here to add a clause

The following 3 items are available for selection.

¥ Bun
4 |o Tt State | Assigned To | Iteration Path
&8 Add Employee details Active Satheeshkumar  TestTeamProject\lteration 1
B9 Capture Employee absence Active Satheeshkumar  TestTeamProject\lteration 1
B 10 Capture Emergency Contacts for each e... Active Satheeshkumar TestTeamProject
4 4

Add requirements to plan

Select the requirement from the list and click on the Add requirements to plan
option which adds the selected requirement to the Test Plan as a new Test Suite. This
new Test Suite will be added under the root Test Suite node. You can also see the test
cases which are linked to the requirement listed on the right.
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@ Contents [ @ %X

g, Test suite: B: Add Employee details (Requirement ) |

4 (92} Employes Maintsnance Testing || " Default configurations (1): Windows 7 andIE8 State: o In progress =

® [} & Add Employee details [ open ¢ fadd INew B3 X | of Assign L2» Configurations

Drag a column header here to group by that column.

| IID |Tit|e |Pr|or|ty |Ccnﬁgurat|ons |Teshers Area Path |

111 Employee Details screen - Add 2 il Satheeshkumar TestTeamProject\E...

The test can be modified or can be assigned to the tester who needs to test the
application as per the test case definition.

Query-based Test Suite

This is similar to the requirement based Test Suite with the difference that the
selection of test cases is by query instead of requirement. To add test cases, we need
to define the Query, first based on the property of test cases such as name or priority.
Choose the options Add and Query-Based Test Suite from the Test Plan window
which opens the Create a Query-Based Test Suite window. Now, build a query to
fetch all priority two test cases from the available list of test cases. In the following
screenshot, we have two test cases available for the query defined. Provide a name
for the Query and then choose the Create test suite option.

@ Contents 1 @ x

Create a Query-Based Test Suite

Mame: | Priarity 2 Test cases ‘

v

| And/Cr Field COperator Value
. Team Project = @Project
| And Work ltem Type  In Group Test Caze Category 3
| And Area Path Under TestTeamProject EmployeeMaintenance
| 3 _And Pricrity = = - =
b Run @ B3| 3 Open B3 Create copy 53 Create test case from bug

Drag a column header here to group by that column.

{10 | Pricrity | Assigned To Title Area Path
bt 2 Satheeshkumar Employee Details screen - Add TestTeamPraoject\EmployeehMaintenance
12 2 Satheeshkumar Test Emergency Contacts for Employee  TestTeamProject\EmployesMaintenance

Query results: 2 results found.

Create test suite Don't create suite
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The new Test Suite is created with the name provided, while defining the query and
the resulted test cases from the query makes them added to the Test Suite in the Test

Plan. These test cases can be edited, assigned, and configured based on requirements.

(¥)[2) 8 Add Emplayee details
) [ Priority 2 Test cases

(¥ [} Employee Maintenance Testing | §

Test suitez Priority 2 Test cases
Default configurations (1): Windows 7 andIE8 ~

State: o In progress ¥

|j Open _gﬁdit query {,ﬁAssign __")Conjigurations

Drag a column header here to group by that column.

| order 1D | Title

I Priority !Configurat\ons iTesbers i}-\rea P... |

o]l Satheeshkumar TestTea..

v_JZ

11 Employee Details screen - Add 2 1

12 Test Emergency Contacts for.., 2 1 Satheeshkumar TestTea..

Static Test Suite

This is the Test Suite holding the hierarchy of the Test Suite, which is created by
selecting the test cases from the list of available test cases from the Team Project.
Choose the Suite option under New and provide a name for the new Test Suite. On
the right we can see the option to Add existing test cases and Create new test cases to
be added to the Test Suite. Choose the option, Add, if you have the test cases defined
already. This brings up the Add Test cases to Suite window, which provides the
flexibility to search for test cases and selects the required test cases from the result
and selects the Add test cases option which adds the test cases from the result to the
Test Suite.

@ Contents [ @ %X

4 (¥ [e} Employes Maintenance Testing

[l New ¥ |G Add requirements Test suite: Static Test Suite

Default configurations (1): Windows 7 and[E8 ~

State: o In progress ~

® [, 8 Add Employee details Ij Open J;@d el New 3 X | off Assign L Configurations
(¥ [} Static Test Suite

® @ Priarity 2 Test cases

Drag a column header here to group by that column.

' iOrder iID iTElle iPriorit_\( EConf\gurat\o‘.. iTesbers !Area Path i

18

13 Capture Employee absence 2 1 Satheeshkumar TestTeamProject\Emp... |

-

After adding, the test cases can be assigned to the testers.

In the case of a static Test Suite, there is an additional option to edit the Query
directly from here.
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For all the Test Suite test cases, there are additional options such as Open, Assign,
and Configuration:

Open: used to open the test case and modify the test case information.
[ ]

Assign: used for assigning testers to the test cases so that they take care of
executing the test case and take full ownership of the test case.

@ © | @ | Testing Center ~ ‘ Plan R

Test Track ’ Employee Mainte...
Contents |

Properties

New + Open Items (0] +
i@ 1}- Contents

Assign Testers

Drag a column header here to group by that column.
o) | Title
u

Configuration ¥ |Tester
Employee Details screen - Add  Windows 7 and IE 8

Satheeshkumar
Administrator
LOCAL SERVICE
Satheechkumar
Subashni

_ Bonisaie

e Configure: used to update the default assignment of test configurations to

test cases in each Test Suite. Test configurations can be selected from the list
of all configurations available for the Test Project.

@ © | (@ | Testing Center ~ ‘ Plan ’

Test Tr’ Employee Mainte...
Contents ‘

Properties.

New ¥ Open Items {0} *
|# 1 Contents

Select Test Configurations

__§ Assigned configurations | _ °| All configurations

) Reset defaults
D |Title

hd iPrianty IArea

EEmpicyee Details screen - Add 2

|| Windows 7... |

v

TestTeamProject\EmployeehMainte...

[ Enable range selection and fill mode (click to set anchor, SHIFT-dick to extend range)
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The assigned configuration option is used to view the currently assigned
configuration for the selected test case.

e The All Configurations option displays all the available configurations in the
Team Project so that we can select the required configuration and assign it to
the test case.

e The Reset configuration clears the changes and resets the default
configuration.

If there are a lot of changes to make, select the option Enable range selection
and fill mode to mark a range and start marking the range. After completing the
configurations choose Apply changes to save the changes made.

Run Manual Tests

The tests cases created under Plan can be executed under Test or run through the
manual test runner. Running the tests is not only for verifying functionality as per the
requirement, but for a lot of other test result information which can be captured during
the test. Information such as defects, connectivity issues, security issues, test outcome,
screen shot images, and other comments can be captured along with the test run.

1. Open Microsoft Test Manager and then Testing Center.

2. Select Plan from the main menu bar in Testing Center to create or verify all
the test cases.

3. To Execute/Run the test cases created, Select Test from the main menu bar
in Testing Center to open the Run Tests window. This window shows the
list of all Test Suites and test cases that we have created. We can select all the
tests under the Test Suite or select the individual test from the Test Suite and
run them separately.

= =f e
@ @ | @ | Testing Center ~ Plan Test Track Organize Employee Mainte...

Run Tests | Verify Bugs \ Analyze Test Runs New » Open Items (0)

o
Q »| Run Tests [# @ %X

Build: Build unavailable ﬁ Test suite: Priority 2 Test cases [

B Run ~ || T Filter = Run =

4 [} Employee Maintenance Testing | Order « |ID | Title | Tester | Configuration | Priority | Automate

&) 8 Add Employee details | |3 (D Active (3)

[ Priority 2 Test cases 1 11 Employee Details scr... Satheeshkumar Windows 7 ard I8 2 Mo
e Static Test Suite 13 Capture Employes .. Sathesshkumar Windows 7 andIES8 2 Mo
12 Test Emergency Cont... Satheeshkumar Windows7 andIE8 2 No
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The filter option on the left is used for filtering the tests suites based on tester
or other configurations for testing based on the current environment. Select
the test suite or a particular test and run the test. Running the Test Suite
opens the tests in the Test Runner and lists the test case steps for the first test
in the list.

o @ x

|
| -
P | Test 10f 3§ offl] ~ | O~

Employee Details screen - Add (Window... '.D
Test Emergency Contacts for Employes (Wi... 'J)

Capture Employee absence (Windows 7 an... (1)

i s - S | - T

EJ Start Test

[C] Create acticn recording

No recording available

The Selected Test Suite in the Test Runner shows three tests in total as we
have added three tests to the selected Test Suite and the first in the list is for
testing the Employee details screen. The window also displays the test steps
in the first test. You can find another small window which has the option

to start the test run and to create action recording. If you choose to enable
Action recording, the testing actions will be captured and recorded and can
be replayed at any point of time to verify the functionality of the test case
and Action recording is also used for generating the code and reusing the
recording in other tests if needed. This is very useful in case of multiple
similar tests or common test steps, which are also called Shared Test Steps.
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Click on Start Test and follow the test steps and start testing the application manually.
The following screenshot shows both the test runner with the test and the application
for which the test case is written. The first step in the test runner shows what to test in
the application and what the expected result from the application is. The tester should
follow the steps and verify the expected result with the actual output.

% & Employee - Windows Internet Explorer =N E=R=]
L A | Bl GO = [ v ocovoss <[ B[4 x [0 5ig =
Testlof3 v ol - |0~ [l EJ_-‘] Search '.i'» & - @ Signin -
11*: Employee Details screen - Add T Favorites | 9 @ Suggested Sites » @] Web Slice Gallery +
| : =
Windows 7 and IE 8 .@Emp‘u},ea (}7 - ~ [ @ ~ Pagev Safety~ Tools~ i@~ »

Pay @ Il 9 F v ~HE Q@0

. From the List page dlick on Employees

EMPLOYEE MAINTENANCE
Expected - The Employees screen should show up with list of existing ‘ :

emplayees with an hyperlink to sach Empleyee name, There should be
options to edit and delete the emplayee

Employee
. Insert Employee option
- Click on Insert new employes option First_Name Last_Name Middle_Name Department Occupation Gender
| The user should be able to enter all emplayee details like name, phone, pre=m " = = & |4
address
Kumar m Manager

. After entering all the details save employee detsil
3, £nd test and mave to next i
| i s

€& Local intranet | Protected Mode: Off - R100% ~

No recording available 00:04:26

After verifying the result, the tester can make the test step as either Pass or Fail based
on the output. The test runner has the option to the right of the test step to make it
pass or fail. The following screenshot shows three steps passed successfully and the
fourth step in progress.

(€ Employes - Windows Internet Explorer o=
@\J'.v [&] rtpstocatn.. <[ & [42 ] x | [l zing I3
s Favorites | o @@ Suggested Sites = @] Web Slice Gallery ~

& trpcyee [la-8-c&-

Test1of3 ~ LIRS RN | EMPLOYEE MAINTENANCE

<

11*: Employee Details screen - Add
Windows 7 and IE 8

Py - @ 0 9B - - - @ 0 Add new Employee

. From the List page click on Employees @~ First Mame  [Subha
. Insert Employee option 3 T
Click on Insert new emplayee option @~
Middle_Name
. The user should be able to enter all employes details like name, phone, 71 ™
address Department A
Expected - Enter employee details F |
Occupation Manager
5. After entering all the details save employee detail
Gender
&, End test and move to next
City
State
Country
No recording available 00:14:54
Phone
€& Local intranet | Protected Mode: Off 5
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Once all the steps are tested and completed, you can end the current test and move
to the next test in the Test Suite using the option below the Test Runner. After
completing all the tests, click on the Save and Close option to close the test runner
and go back to the Test Manager which will show the final status of the test run.
To see the details of each test run in the Test Suite, select the test case from the
right pane of the Testing Center and choose the Test case. After selecting the test
case, open the test result window using the menu option View Results. The result
window shows the details for the selected test case such as test summary, test
analysis details, test steps status, attachments, and result history.

L
@ @ | @ | Testing Center ~  Plan Test Track Organize Employee Mainte...

Run Tests | Verify Bugs | Analyze Test Runs New Open Ttems (1) ~
@ Test Result for Test Emergency Contacts for Employee - 6/6/2010 8:59 [giSaveand Close  [dl  [¢] @ X

~ Summary (Passed)

Run type: Manual Run by: Satheeshkumar Related Items: | View ¥
Failure type: Configuration: Windows 7 and IE 8 Notes: (]
Resolution:
~ Details
v Analysis

~ Test Step Details

iw Attachments (3)

» Links {0)
~ Result History (1 Results)

-_.-,3? Create bug

, Result ECreated date , Failure type , Resolution | Notes | Run by
@ Passed 6/6/2010 8:59:10... None Satheeshkumar
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Going back to the Test Suite, select the test from the list and rerun the test. Let us see
the behavior in case of test failure.

/& Absence - Windows Internet Explorer EI@
@Qv ] htpiistocatn... ~| B[4 | x |2 8ing
{3 Favorites ‘@Ahgen[g ‘. i i-}

€ Bac

EMPLOYEE MAINTENANCE

Add new Absence
AbsencelD
Max_Casual_Leave
Max_Privilege_Leave
Casual_Leave_Taken
Privilege_Leave_Taken
Remaining_Casual_Leave

Remaining_Privilege_Leave

Employee Subashni El

€ Local intranet | Protected Mode 5 + #100% -

The Employee absence screen accepts all values from the user. But there are couple
of fields (Max_Casual_Leave and Max_Previlege_Leave) which should be read-only
and should not accept any value from the user. As per the result, the read only fields

are accepting the values from the user which is a potential defect and this needs to be
logged as a defect by the testers and to be fixed.

= @ x

Testlofl = ofl ~|O~

13*: Capture Employee absence

Windows 7 and IE 8

v
SpPay @ 09 |iF - -HE -3 0
. Open the list of available screens for the Employee Maintenance
Click on Employee Absence
Click on the option to enter new Absence details
. Add details and save

Expected - The absence details should be saved sucessfully. If any
errors, a clear error message should be displaysd

(3 The max allowed leaves are not readonly. User should not be
allowed to enter thess details

@ End test

No recording available 00:03:20
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The test runner has an option to create a test defect immediately after the test step.
Click on the Create bug option from the toolbar in Test runner. This opens the create
bug screen with the preloaded information of the test case and the step details with
the status of each step along with the linked work items such as requirement linked
work items. To complete the defect logging, the testers need to fill in other details
such as Title, Assigned To, Area, Iteration, Priority, and Severity and if any screen
shot to validate the defect can be attached in the Attachment tab.

@ New Bug™ EI@
Title: | Emloyes Absence details is not a5 per the sxpectation
Status Classification
Assigned Te: Satheeshkumar - Area: TestTeamProject\Emplayechaintenance -
State: Active = Tteration: | TestTeamProject\lteration 1 -
Reasan: Mew B

Resolved Reason:

Planning

Stack Rank: Priority: | 1 v | Severity: | 2- High -

Details | SystemInfo | TestCases | AllLinks | Attachments |

Steps to Reproduce: History:
Seqoe UL -2 -|B I UAZ =[S [

.
.
L]
-
=
]
m
11

6/6/2010 11:41:01 AM Bug filed on "Capture Employee absence’

Step Result Title 3
no.

1 Passed Open the list of available screens for the Employee Maintenance L
Expected result: The list should contain Employee Abzence
2 Passed Click on Employee Absence

Expected result: A new Emipoyee absence list screen should display the
absence details for the selected emplayee

3 Passed Click on the option to enter new Absence details

Eumembodd emciilbs A e crimelmes: sl del s Aizlnsemel bn ke e o lmnmnn

< i [+ -

Save and close Save Close

Action Recording

The test runner has the option to record the manual test steps so that it can be played
back later or used in other tests action recording can be activated during the course
of manual testing. Later on we can run the test and play the recording. The test steps
will run automatically based on the recording.

Select the option Create Action recording before starting the test run in the Test
Runner window. Then choose the option Mark test case result as shown in the
following screenshot. Follow the steps and mark the test results and then end the
result.
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The following screenshot shows the test with all the steps having action recording.
This is denoted by the orange color coding at the right end of each test step. You can
also see a message at the bottom of the Test Runner window which says recording
is already available. Recording can be overridden by choosing the recording option
again while running the test next time.

: @ Employee Maintenance - Windows Internet Explorer EI
E:i = I T @ @Uv |g‘htt|:-localh... V|§|‘f|)\|‘b5£ﬂg ‘
Testlofl = ] |||| = ?3 Favorites &3 @ Suggested Sites v @ | Web Slice Gallery v
i = »
11*: Employee Details screen - Add Moarle fest coce reaq |1oves Maintenance | G -B -~ &=~
Windows 7 ang¥es —
v
T e X EMPLOYEE MAINTENANCE
Y < : ]
1 From the List page click on Employees LORs P
Expected - The Employees screen should show
up with list of existing employees with an
hyperlink to each Employee name. There should
be options to edit and delete the employee
Employee Information
. Insert Employee option
. Click on Insert new employee option
. The user should be able to enter all employes
details like name, phone, address
. After entering all the details save employee detail
@ End test
Ji& Action recording available 00:0339 €4 Local intranet | Protected Mode: Off iy v ®100% -

Next time, while running the test, select the play option in the Test Runner toolbar to
run the test step automatically using the recorded action from the last test run. The
details entered during the last run are used for the action this time.

The Play option in the toolbar will play the action for the current step that was
selected in the test case. Multiple steps can be selected by clicking the Play option
to run as a group or batch. The Play All option below the play option will play all
recorded actions for the current test case.

If there is any error during the playback of the test due to unavailability of the
application or any other error, the test runner will throw an error message similar to
the one below. It gives an option either to Replay the action or Skip the current step
and continue further if it's a Group/Batch run and has an option to create a bug

as well.
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= @

Test1ofl + ofl ~ | O~
11*; Employee Details screen - Add

Windows 7 and IE &

~

pPlay v @ W 9 |5 v v M@~ @0

1. From the List page click on Employees ) o= .
2. Insert Employee option 0
Expected - The Employees screen should have
the option to create/add new employee
3. Click on Insert new employee option w -
4. The user should be able to enter all employes w-
details like name, phone, address
5. After entering all the details save employes detail w-

@ End test

X Action recording available 00:18:50

[ |

Playback action failed

Verify the initial state of application under test as required for playback.
Failed acticn: Click 'Insert new item' link
Error: Cannet perform "Click' on the control.

Create bug...

|3 Hide details

Replay this action ‘ | Skip and continue | | Stop playback

View:

@ Troubleshooting tips ) Playback log _) Error details

Troubleshooting tips:

Casel:

Appearance: Playback of the action recording fails.

Problenn Mo specific error is displayed.

Solution: Perform the failed step manually and then choose Skip and continue,

rance: Error message is displayed indicating a search or action failure,
The default plugin has been used to perform the action on the control.

Soluti
available add-in for possible support. Skip and continue,

' Go to https/Ygo.microsoft.com/fwlink/TLinkld=157214 for infermaticn cn

n

¥ Localintranet [ Protected Mode: OfF ¥4 Y| HIUG v

Along with the test result we can also capture the screenshot image of the current
screen area or the error message, add additional documents or files as attachments
to the test step, take a current environment snapshot in case of only virtual
environment, and add a comment to the test to provide additional information. All
these options are available under the Test Runner toolbar. The following screenshot
shows the attachment, image, and a comment added to the test step.

= LA

Testlofl ~

@ x

ol ~ O~

11*: Employee Details screen - Add

Windows 7 and IE 8

v

ey v @ I ¥ |~ ~H=~>320

1. From the List page click on Employees

2. Insert Employee option

o-J-
o~

Expected - The Employees screen should have the option to create/add

new employee

[l Screenshotl(TCl11lteration1Step2).png ¥
I Additional info for Employes Details pagetst &

2 The screenshot of the screen srea which requires a text change is
attached. The text file explain the change.

Click on Insert new employee option

The user should be able to enter all employee details like name, phone,

address

2

Ji3 Action recording available 00:04:51
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Shared steps and action recording for
shared steps

Shared steps are common test steps which are shared across multiple manual tests to
avoid recreating the test steps for multiple manual tests. For example, the employee
maintenance application might have several test cases for which the tester has to enter
the Employee details for every test case run. To avoid the repeated step and to avoid
the time and effort, that particular step can be made as a shared step and make use of
the shared step in multiple test cases wherever it is required.

Creating shared steps

Creating shared steps is similar to creating a normal test step but the Test Manager
provides a different option to create the shared step within the Test case creation
window. The following screenshot shows the Test Suite with two test cases, both
having the same test step to enter employee details but the testing is for

different purposes.

I@ ‘r] Contents [ @ X
d New v |3 = 5 . g’ Test suite: B: Add Employee details (Requirement &)
4 (M) Employes Maintenance Testing " Default configurations (1): Windows 7 andIE8 ~ State: o In progress ~
(® [2), 8 Add Employee details j QOpen «j Add ] MNew E3 X | off Assign EY Configurations

® [ Priority 2 Test .
D) [ Priority 2 Test cases Drag a column header here to group by that column.

(¥ [} Static Test Suite

| 1D | Title | Priority | Configuratio... | Testers | Area.
« 111 Employee Details screen - Add 2 1 Satheeshkumar TestT:
w115 Employee details screen - Validation 2 1 Sathesshkumar TestT:

The shared step can be created while we are adding the test steps for the test cases.
For example, the first test case for Employee details has several test steps and one of
these steps is entering the employee details which can be made as shared steps. The
test case creation window has the option to create test steps. Along with this there
are two more options, Insert Shared Step and Create Shared Step and insert at the
current insertion point.
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Title: | Employee Details screen - Add
Status
Assigned To: Satheeshkumar
State: Design
Priarity: 2
Automation Status: | Not Automated

ﬂ Test Case 11: Employee Details screen - Add

| Save and Close

Classification

S Area: TestTeamProject\EmployeeMaintenance

bt Iteration: | TestTeamProject\lteration 1

Steps | Summary | Tested User Stories | All Links |

Attachments | Associsted Automation |

H @

Flnseristep <k & &

il Insert shared steps [/

Tﬁ,, Insert parameter 1]

0 | Action

. 1 Create shared steps and insert at the current insertion point }

i<li4.  Enter Employee details

detail.

o | Click here to add a step

Parameter Values:

“#'3. After entering all the details save employee The employee details should be created and the grid/list should be displayed with new employee
added

You need to select one or more steps which are already available and then make

it create a shared step. The Create shared step option would ask for a shared step
name and then replace the selected steps with the new name. The shared step will
have the details of the steps which got replaced. In the preceding screenshot Enter
Employee details is a shared step which contains the common test steps which can

be reused in multiple other tests.

To modify or update the shared step, use the option Open Shared Steps from the
toolbar. This opens a new window which contains the details of the shared test step
as shown in the following screenshot:

JJ Shared Steps 16: Enter Employee details

Title: | Enter Employee details
Status
Assigned To: | Satheeshkumar
State: Active
Priority: 2

Steps “ Summary I Links I File Attachments |

|l Save and Close

Classification

it Area: TestTeamProject\EmployeeMaintenance

B Iteration: | TestTeamProjectilteration 1

Hd @&

1 Insert step

¥ Insert parameter

0| | Action

| Expected Result

“¥1l.  The user should be able to enter all
employes details like name, phone, address

o Click here to add a step

Default Parameter Value (use to create action recording):

Entry in all the fields under employee details screen.
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We can keep adding the required test steps and update the properties, but keep in
mind that this is a common test step which is going to be shared by multiple test cases.

Now that the shared step was created it's ready to be reused in multiple test cases.
Open the second test case which requires the same step and insert the shared step at
the required place as shown in the following screenshot. We do not have to write the
steps but just reuse the shared step which is already available.

QJ Test Case 15*: Employee details screen - Validation [¥save and Close  [d  [2] o X

Title: | Employee details screen - Validation

Status Classification
Assigned Tor Satheeshkumar kg Area: TestTeamProject\EmployeeMaintenance =
State: Design b4 [teration: | TestTeamProject\lteration 1 >
Priarity: 2 =
Automation Status: | Mot Automated hd

Steps I| Summary | Tested User Stories | All Links | Attachments | Associated Automation .|

P Insertstep <% @ & "JJ Insert shared steps J

0 Action [ Inserts shared steps at the current insertion point l

1 I
Click on Employee from the list screen Upens the emplayes Nst screen with all the employee details

Enter Employee details

Madify ane of the field value with an invalid Employee details screen should throw proper error message for the invalid
wvalue and try to save the detail wvalue. It should get saved only if the value is valid.

litd, _ Donmioobe 3hic e bom for ol the Folde omd mnoko. Deosor creoe mooee oo e Heroue: For Sl kg dess Bl sas Do

Parameter Values:

@

Action recording for Shared steps

Shared step actions are recorded along with the test case actions recording to which
the shared step is part of the test steps. Run the Test Suite or the test case from the
Test manager. The Test runner will load the test steps including the shared step
which is part of the test. Choose the Create Action recording option and then start
the test as we did before in the regular test steps scenario.

The shared step will have two additional steps:

e Start the shared test

e Start and record the test
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Choose the second option and enter all the details so that it is recorded as part of
shared test.

& Ermployee - Windoy W @ Currently Recording | [ |[@ |[ 5= |

L @ x @uv [ ritpitocain.. ~| @[ 4] x | 2ing
- 3 »
Testlofl v offl - |0~ & Fevorites | (@ Employee [ T
11*: Employee Details screen - Add E M -
T MPLOYEE MAINTENANCE
o < Ba » page
Py ~ @ I ¥ |5 v -
From the List page click on Employees 4@~ Add new Emp[o\}fee
. Insert Employee epticn A@~
T T First_Name
. Click on Insert new employea option @~
4 Enter Employee details Eahd O] | Last Mame
The user should b to enter all employee detai EJ Start le_Name
name, pho EJ Start and record
S After entering all ¢ rtment 3
5. After entering all t | Play E
@ End test pation
Gender
ity
State
Country
Phone
* Recording 00:06:434 21 action(s) captured & i

& Local intranet | Protected Mode: Off 5 - Ri0%n -

After entering all the details, make the test as pass and End the Shared test recording
using the option below the test step. Complete remaining steps and save the test result.

@ Employee - Windoy W @ Currently Recording | | o || @ |[ 55 |
@\\J;v [&] g ocath.. ~| B[4 ] % | [ 8ing

Testlofl ~ ofl ~ | @O~ sl Favorites | @ Employee -

11*: Employee Details screen - Add EMPLOYEE MA|NTENANCE

< Back

= L @ x

»

Wwindows 7 and [E 8

v

bPay ~ @ 0 9 (% - ~HE -3 0

1 From the List page click on Emplayess 4@~ Add new Employee
2. Insert Employes option 6@~
. First_Name First Name
3. Click on Insert new employes option [~ I
4. 4 Enter Emplayee details ® -~ Eeals flea i
41 The user should be able to enter all employee details ke Y1)~ Middle_Name Middle Name
e @ Pass Win<Ctd=Q | _
Finance
Expected - Entry in all the fields under employee details @ Fai WineCtrleW £
=eECtl, Accountant
B End Shared S Gender Male
5. After en
City Bangalore
@ End test
State Karnataka
Country India
Phone 1023456789
# Recording 00:02:004 27 action(s) captured 28
€ Local intranet | Protected Mode: Off fa v ®qi0% -
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Now the shared step as well as the shared step recording is also ready. This action
recording will be available to all the tests which are using this shared test.

Add Parameters to Manual Tests

Parameters are useful for running the manual test multiple times without creating
the test case multiple times. We can add parameters to the actions or expected results
for any test step. You can select the test step for the test case and keep adding the
parameters. The other options available are to rename the parameter and delete the
parameter. The following screenshot shows the test step for which the parameters

are added:
] Test Case 11*: Employee Details screen - Add iSave and Close  [d (2] @ X
Title: | Employee Details screen - Add
Status Classification
Assigned Ta: Sathesshkumar - Area: TestTeamProject\EmployeeMaintenance -
State: Design il Iteration: | TestTeamProject\lteration 1 -
Priarity: 2 Insert parameter
Automation Status: | Not Automated Enter the parameter name:
State|
e e [ Insert parameter ] | Den't insert
Steps | Summary l Tested User Stories |
] Insert step < @ -’JJ Insert shared steps 2 % Insert parameter 0
0] Action Expected Result o
24, Enter all the details for the employee All required fields contain values for the employee
@First_Mame @Last_Name @Middle_Name
@Department @0Occupation @Gender
@City
Parameter Values:
J@ &
First_Mame Last Name Middle_Mame Department :Occupatlon | Gender .City

After entering the parameter we can keep adding the values for the parameters.
These parameter values are validated against the fields while running the test in the
test runner. Save the details and close the test case and open the Test tab to run the

test.
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,é Test Case 11*: Employee Details screen - Add [iSave and Close [ [2] @ X
status Llassincation e
Assigned To: Sathesshkumar - Area: TestTeamProject\Employeehaintenance -
State: Design - Tteration: = TestTeamProject\lteration 1 A
Priority: B -
Automation Status: | Not Automated ~;
Steps ."| Summary } Tested User Stories | All Links | Attachments 1 Associated Automation |
Flnsertstep <k & | Tiilnsert shared steps (4 1@ Insert parameter
g | iActian | Expected Result |~
“J4. Enter all the details for the employee All required fields contain values for the employee
@First_ Name @Last_Name @Middle_Name
@Department @Occupation @Gender
@City @State @Couniry @Phone
5. After entering all the details save employes  The empleyee details should be created and the grid/list should be displayed with new |4
Parameter Values:
@ Rename parameter '@ Delete parameter
First Name | Last Mame | Middle_Name | Department | Oceupation | Gender | city
Satheesh Kumar N m Architect Male Bangalore
4 L]

Run the test as we did before in the previous steps and continue the test steps in

the test runner until we reach the test step where we added the parameters and
values. The test step displays the parameters and values against each parameter.

We can select the parameter value to copy and paste it to the fields accordingly.
Each parameter acts as a separate test step. You can mark the test as pass or fail after
testing the entire step and end the test. Save the test and close the test runner.

= = | =

Test1ofl:Iteration 1of 1 ~

11% Employee Details screen - Add

Pay ~ @ Ul 9 &~ ~" ~3@ 0

From the List page click on Employess
. Insert Employes option
Click on Insert new employee option

- Enter all the details for the employee @First_ Name

@Last_Name @Middle_Name @Department @Occupation

@Gender @City @State @Country @Phane

~ First_Name = Satheesh U
+ Last Name = Kumar U
+ Middle_Name = N 4
. Department = IT U
. Occupsation = Architact
~ Gender = Male U
+ City = Bangalore U
=+ State = Karnataka
Country = India
Phone = 1023456789

(i) 7 of 10 parameter(s) bound

Expected - All required fields contain values for the

employes

* Recording 00:01:37

22 action(s) captured

& Employee - Windoy ' @ Currently Recording | [ |2 |[e3m)
@\_-J = |g http://localh.., w | &2 “y‘ x | |b Bing
' ¢ Favorites | @ Employee i - 5
oll -0~ — —
=
Windows 7 and IE 8 E‘MPLOYEE MAINTENANCE
- 2 :
8@~ - Add new Employee
8@~
@ - First_Hame  Satheesh
W~ Last_Name  Kumar
Middle_Name N |2
Department m |7
Occupation Architect
Gender Male
City Bangalore
State
Country
Phone B

€ Local intranet | Protected Mode: Off v ®100%
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The test result shows the details of the test with the parameters and the values used
for testing.

() TestResult for Employee Details screen - Add - 6/8/2010 7:46:0  iseveandClose 1l 18] © X

A Details @ lteration 1 i
v Analysis
# Test Step Details

1 From the List page click on Employees @

Expected - The Employees screen should show up with list of existing employees with an hyperlink to each Employee
name. There should be options to edit and delete the employee

2 Insert Employee option @
Expected - The Employees screen should have the option to create/add new employee

3 Click on Insert new employes option @

Expected - The new employee entry page should show up with all the fields that are necessary for the employee

4 Enter all the details for the employee @First_Name @Last Name @Middle Name @Department @Cccupation @
@Gender @City @State @Country @Phone

Expected - All required fields contain values for the employee

City = Bangalore

Country = India

Department = IT

First_Mame = Satheesh

Gender = Male

Last_Mame = Kumar

Middle_Mame = N

Occupation = Architect

Phone = 1023456789

State = Karnataka =

In the case of multiple tests for the same step, you can add multiple sets of parameter
values as per the number of tests required. With the use of data binding to
parameters, we are automating the test to run without expecting any input from the
tester except initiating the test with the play button.
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Summary

Manual testing has changed in many ways in VS 2010 compared to the previous
version of Visual Studio. Testers can now use the Microsoft Test Manager application
and start testing applications without even having Visual Studio installed on their
machine. Shared steps and recording tests are great advantages for the manual

tests because of their usage as a common step across multiple tests. Test Manager
provides three different ways of creating the Test Suites using requirements, Queries,
and Static suites. Adding parameters and binding them to the data helps us to reuse
the same test case for multiple scenarios with different sets of data. Directly creating
the defect from the test result will make the tester's job easier and maintaining the
traceability is also easier by linking the different work items such as linking the Test
case with requirement or defect with the test case.
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Automated Testing is the new simplified form of automating manual testing and
automating user interface testing and controls. Validating the controls and testing
the functionality of user interfaces is made simpler in Visual Studio 2010. These tests
are also called coded Ul tests. The existing manual tests, test cases, and the action
recordings of the user interface tests are reused for generating the automated tests
and the code files in managed code (C# or VB.NET). And then the UI controls can be
added to the coded Ul test, and properties and values of the controls can be verified
using the Coded UI Test Builder feature (built-in recorder in Visual Studio 2010). To
have the same test performed with multiple sets of data and test the Ul functionality,
the coded Ul test is created as a data driven test by adding a data source to the test
method. The test method is then called for each set row of data in the data source.
The coded UI test can be run directly from Visual Studio, Microsoft Test Manager,
or Team Foundation Build., The coded Ul test can be linked to the requirements to
determine the number of automated tests for each requirement.

Coded Ul Test from Action Recording

Action recording is useful for manual testing to record the user action and to play
back the test multiple times instead of repeating the same test manually. Recording
the action is done by using the Test Runner. The details of creating and recording
user actions are covered as part of Chapter 2, Test Plan, Test Suite, and Manual Testing,
which talks about Test Plan and manual testing. This section explains the details of
creating the coded Ul test from the existing action recording.
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The following screenshot shows the successful completion of the action recording for

the manual test:

Testlofl v
11*: Employee Details screen - Add

Windows 7 and

v

pPlay » @ U 9 |5F v +E > 320

1. From the List page click on Employees

Expected - The Emplayees screen should show
up with list of existing employees with an
hyperlink to each Employee name. There should
be options to edit and delete the employes

w -]

. Insert Employee option

Click on Insert new emplayee option

. The user should be able to enter all employee
details like name, phone, address

. After entering all the details save employee detail

@ End test

X Action recording available 00:03:39

Mark test case result

1l Favorites

& Employee Maintenance - Windows Internet Explorer E@

@\/‘  [& ntipiocain.. ~[ &[4[ x | [ 8ing

T @ Suggested Sites v @] Web Slice
loyee Maintenance G-8-=

Gallery »

£

=

EMPLOYEE MAINTENANCE

<

Employee Information

€& Local intranct | Protected Mode: Off a v

®100% -

In Visual studio, select the test project that you want to test from the solution
explorer if it already exists in the solution and then add a new test to the project.
Otherwise select the New Test option from the Test menu and then select Coded UI

Test from the available list of options.

L[]

Add Mew Test
Templates:
8 B < a @
E ot =3 —
Basic Unit  Coded Ul Database  Generic Test Descriptien
Test Test Unit Test Use 2 coded Ul test to verify the
functicnality of the user interface of your
$ é Qé e Q_E;} g% application (Web/Windows
o L) eyl Foerms/Windows Presentation
Load Test  Ordered Test  Unit Test Unit Test Foundaticn),
Wizard After you create 2 test, you can record
- user actions and generate code from these
! actions. Or, you can use an action
5 recerding to generate a coded Ul test,
\Weh Then you can add assertions using the UL
Performan... Control Locator,
Test Name: CodedUlTestl.cs
Add to Test Project: EEmpTestProject
[ 0K ] [ Cancel

l

The selected Coded UI test option will add the code file to the test project. The code
file will contain only the class with the codeduiTest attribute, a test method named
CodedUITestMethodl with the attribute TestMethod and a test context. All these

methods are empty as we have not generated the code yet.
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After selecting the coded Ul test, we need to select the option to generate the code to
the coded Ul test file for the current test. There are two options available:

e Torecord the actions and edit Ul Maps or add assertions

e To use an existing action recording for the manual test

Let us select the second option to use the existing action recording which was
recorded already as part of a Manual Testing chapter run in Microsoft Test Manager.
After choosing the second option we need to select the manual test case and the
action recording for which we need the coded Ul test to be generated. Select the
work item using the Work item picker screen, which is displayed after selecting the

action recording option.

Work Items Picker

(2 e

Project: TestTeamProject

)

Select one of the following methods to find available work items:
& Saved guery: <Select a Query>

@ [Ds: 18

() Title contains:

and type: All Work Item Types

elechjicesiaddd b arit el
1D a Worklte.. | Title
18 Test Case Employee Details - New Employee

1| 1 |

1 work itemi(s} found.

QK

|[ coneet |
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Selecting the test case from this window generates the code based on the action
recording that we have for that test case. You can see that there are some additional
files such as UIMap.uitest, UIMap.cs, and UIMap.Designer.cs created and
modified at the time of code generation. The main method CodeduITestMethod1 ()
in the codeduITest1. cs file will contain the method calls for each action in the
action recording. The corresponding method definition is created in the Designer.
cs file by the Coded UI Test Builder itself. The following code contains the action
methods generated under the CodedUITestMethodl ():

// Sample code - generated based on action recording
public void CodedUITestMethodl ()

{

// To generate code for this test, select "Generate Code for Coded
UI Test" from the shortcut menu and select one of the menu items.
// For more information on generated code, see
http://go.microsoft.com/fwlink/?LinkId=179463
this.UIMap.FromthelListpageclickonEmployees () ;
this.UIMap.InsertEmployeeoption() ;
this.UIMap.ClickonInsertnewemployeeoption() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIFirst_NameEditText = TestContext.DataRow["First Name"] .
ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UILast_ NameEditText = TestContext.DataRow["Last Name"].
ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIMiddle NameEditText = TestContext.DataRow["Middle_ Name"] .
ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIDepartmentEditText = TestContext.DataRow["Department"].
ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIOccupationEditText = TestContext.DataRow["Occupation"].
ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIGenderEditText = TestContext.DataRow["Gender"].ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UICityEditText = TestContext.DataRow["City"].ToString() ;
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this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIStateEditText = TestContext.DataRow["State"].ToString() ;

this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UICountryEditText = TestContext.DataRow["Country"].
ToString() ;

this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhone
Params.UIPhoneEditText = TestContext.DataRow["Phone"] .ToString() ;

this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountry
Phone () ;

this.UIMap.Afterenteringallthedetailssaveemployeedetail () ;

}

The coded Ul test code generation creates several files and adds them to the test
project. We will see the details of each file generated to support the coded UI test.

Files generated for the Coded Ul Test

When we create a coded Ul test, the coded Ul Test Builder generates five different
files to map the user interface, test methods, parameters, and assertions for all tests.

CodedUITest1.cs

The name of this file is generated based on the name of the test that we created.
This file can be modified any time. This file contains one public class with the name
CodedUITest1l with the CodedUITest attribute added to the class so that this class
can be recognized as a test class.

The class also contains two additional default properties, TestContext and UIMap.
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There are two additional optional methods which are commented by default.

The MyTestInitialize () method is called once before any other test method. This
is useful for initializing the tests. This is identified as the initializer using the attribute
TestInitialize. Similarly the MyTestCleanup () method is called once after each
test has been called and this method is identified using the attribute TestCleanup ().

UlMap.Designer.cs

The Coded UI Test Builder automatically creates the code in this file when a test

is created. And when the test changes, you may not have to generate the code
manually as it gets recreated automatically after each change. The file is recreated
whenever the test changes. This file contains a UIMap class which has the attribute,
GeneratedCode, which is also there for all the other classes in this same file. The
UIMap class contains the definition of all the methods identified during the recording.
The following are some of the methods captured from the recording:

public void FromtheListpageclickonEmployees ()

public void InsertEmployeeoption ()

public void ClickonInsertnewemployeeoption ()

public void Afterenteringallthedetailssaveemployeedetail ()

Each method follows a defined structure. The structure contains the summary of the
method, a region at the top which defines the variables, and then the method calls
and properties are defined. The following code shows the definition for one of the
method calls:

/// <summary>

/// FromtheListpageclickonEmployees - Test Case 18 - Use
'FromthelListpageclickonEmployeesParams' to pass parameters into this
method.
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/// </summarys>
public void FromtheListpageclickonEmployees ()
{

#region Variable Declarations

HtmlHyperlink ulEmployeeHyperlink =
this.UIBlankPageWindowsInteWindow.UIEmployeeMaintenanceDocument .
UIEmployeeHyperlink;

#endregion

// Go to web page 'http://localhost:3062/' using new browser
instance

this.UIBlankPageWindowsInteWindow.LaunchUrl (new
System.Uri (this.FromthelListpageclickonEmployeesParams.
UIBlankPageWindowsInteWindowUrl)) ;

// Click 'Employee' link
Mouse.Click (uIEmployeeHyperlink, new Point (19, 8));

UlMap.cs

This file contains the Partial UIMap class but does not contain any properties
or methods initially. But we can include our custom code in the UIMap class to
customize the functionality or add new functionality.

UlMap.uitest

This is an XML file which represents the structure of the coded UI test recording. It
includes the actions, properties, and methods of the classes. The UIMap . Designer.

cs file contains all the code that is generated by the coded Ul Builder. Always use the
Coded Ul builder to modify the test which automatically modifies the UIMap.uitest
and UIMap.Designer.cs files. Editing the file directly is not allowed and not advisable.

Data Driven Coded Ul Test

The coded UI Test that we created previously is for given data during test recording.
Later we might want to run the test not only for one set of data but for different sets
of data and multiple times. To achieve this, we can parameterize each field to get
data from a data source during testing. Each row of data in the data source is an
iteration of the coded UI test. When we generate methods or assertions for the coded
Ul test, all constants in the recorded methods are parameterized into parameter
classes. In our example, there is a method, FromtheListpageclickonEmployees as
shown:

public void FromtheListpageclickonEmployees ()

{
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}

#region Variable Declarations

HtmlHyperlink ulEmployeeHyperlink =
this.UIBlankPageWindowsInteWindow.UIEmployeeMaintenanceDocument .
UIEmployeeHyperlink;

#endregion

// Go to web page 'http://localhost:3062/' using new browser
instance

this.UIBlankPageWindowsInteWindow.LaunchUrl (new
System.Uri (this.FromthelListpageclickonEmployeesParams.
UIBlankPageWindowsInteWindowUrl)) ;

// Click 'Employee' link
Mouse.Click (uIEmployeeHyperlink, new Point (19, 8));

For the preceding method the coded Ul test builder creates the class as follows and
adds fields to the class for every constant value that we used while recording:

/// <summarys>

/// Parameters to be passed into 'FromtheListpageclickonEmployees'
/// </summarys>

[GeneratedCode ("Coded UITest Builder", "10.0.30319.1")]

public class FromthelListpageclickonEmployeesParams

{

}

#region Fields
/// <summarys>

/// Go to web page 'http://localhost:3062/' using new browser
instance

/// </summarys>

public string UIBlankPageWindowsInteWindowUrl =
"http://localhost:3062/";

#endregion

Now we have created the required test and test files. Let us create a data source in
the form of a . csv file and use it for the coded Ul test. The sample data in the .csv
file is shown here:

Open the Test View window from the Test menu option. All tests in the current test
project including the coded UI Test will be shown in the Test View window.
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Test View

A - (4 | Group By: |Test Enabled

-/ | [ [a1 Colum: -

i) Group By: Test Type; ltem(s) selected: 1

Test Mame
4 Unit Test
=] TestMethodl

Project

ErnployeeTestProject

Test Type

Unit Test

* M X
1] CodedUITestMethodl EmployeeTestProject I

Select the coded Ul Test, right-click and select Properties. The property window
displays all the properties for the selected test. One of the properties is the Data
Connection String of the data provider for the data driven test. Click the ellipsis (...)
button next to the Data Connection property which opens the new test data source
wizard. Select the type of data source from the available list of data sources such as

Database, CSV File, and XML File.

MNew Test Data Source Wizard

S

[

="

Select the type of data source

Data source type

L

Database CSV File XML File

A CSVfile is selected as the source of data

] [ Finizh

]
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Using the wizard, select the . csv data source file that we created earlier. Once

we select the file, we can see that the Data Provider name is set to Microsoft.
VisualStudio.TestTools.DataSource.CSV and the Data table name is set to
EmpData#csv. You can choose the file to be part of the deployment items so that it is
included and deployed along with the files during the deployment of this project.

Properties by
Unit Test CodedUITestMethodl -
g2l =
Aszociated Work Itemns -
Class Mame CodedUITestl [
Data Access Methed Sequential
@
Data Provider Name Microsoft.VisualStudio. TestTools.Data
Data Table Mame EmpData#csv
> Deployment Items String[] Array =
Descripticn
Full Class Mame EmployeeTestProject. CodedUITestl
Heost Data
Hest Type Default
ID EmployeeTestProject.CodedUITestl.C
Iteraticn
MNamespace EmployeeTestProject
Men-runnable Error
Owner
Pricrity Mot Set
Project EmployeeTestProject
Project Area -
Data Connection String

The connecticn string to the data provider used for data-driven tests.

All the properties that we set in the test property window are saved in the
CodedUITest1.cs file. If we check the codedUITestMethodl, the attributes of the
method contain the data source and the deployment items information set along
with the attribute as shown in the following code:

[DeploymentItem ("EmployeeTestProject\\EmpData.csv"),

DataSource ("Microsoft.VisualStudio.TestTools.DataSource.CSV",
"|DataDirectory|\\EmpData.csv", "EmpData#fcsv", DataAccessMethod.
Sequential), TestMethod]

public void CodedUITestMethodl ()

{

// To generate code for this test, select "Generate Code for Coded
UI Test" from the shortcut menu and select one of the menu items.

// For more information on generated code, see http://go.microsoft.
com/fwlink/?LinkId=179463

this.UIMap.FromthelListpageclickonEmployees() ;
this.UIMap.InsertEmployeeoption() ;

[68]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 3

The data source is added to the method but we need to map the fields to the
corresponding Ul controls so that the data value from the data row is assigned to the
controls automatically during runtime. To do this, we have to modify the code or use
the tool itself to map the fields. The following code shows two of the fields mapped
to the columns to pick the values from the data row and assign it to the field during
the test run.:

this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast NameMiddle
NameDepartmentOccupationGenderCityStateCountryPhoneParams.UIFirst
NameEditText = TestContext.DataRow["First_ Name"] .ToString() ;
this.UIMap.EnterallthedetailsfortheemployeeFirst NameLast
NameMiddle NameDepartmentOccupationGenderCityStateCountryPhoneParams.
UILast_NameEditText = TestContext.DataRow["Last_Name"] .ToString() ;

If we run the CodedUlITest] test now, the test runs for each row in the data source. As
we have three rows in the data source the test runs three times. If one of these tests
fails, the entire test result fails.

Adding controls and validation to the
Coded Ul Test

We always have some kind of validation to the UI controls. For example, some of
the controls in the UI should not be null. We can use the Coded UI Test builder to
generate code for the validation method that uses an assertion for a UI Control.
We can add the UI control to the existing Ul map file and generate the code to the
existing coded Ul test file:

1. Open the test project and the coded UI test file which is
named CodedUITest1l.cs. In the code file place the cursor on
CodedUITestMethodl (), right-click and select the option Generate Code for
Coded Ul Test and then choose Use Coded UI Test Builder....

[DeploymentItem("EmployeeTestProject\\EmpData.csv"), DataSource("Microsoft.VisualStudio.TestTools.DataSource.CSV",
El public void CodedlTTestMethad1(}

& Generate Code for Coded UI Test Use Coded UI Test Builder... Ctrl+, Crl+C
// To gener

=
// For morg Befaciay 4 ;": Use Existing Action Recording... Ctrl+\, Ciri+A
this.UIMap. Organize Usings 3

this.UTMap. @5 Run Tests

this.UIMap,

this.UIMap. meMiddle_NameDepartmentOccupationGenderCityStateCo
this.UIMap. ‘EJ’ Insert Snippet... Cirl+K, X meMiddle NameDepartmentOccupationGenderCityStateCo

Generate Sequence Diagram...
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The coded Ul Test builder is opened and ready for adding the controls and
validations. Open the application and the UI page for which we need to add
the validation logic to the controls. Keeping the UI open, drag-and-drop the
crosshair from the Test Builder to the control on the Ul The other option is
to select the control and keep the mouse pointer on the UI Control and then
click Windows Logo Key+/ to select the control at the mouse pointer.

r Favorites | @ Employee Bi - B v @ v Pager Ssfey~ Took~ @+ 7

EMPLOYEE MAINTENANCE

Wi , Coded Ul Test Builder - Add Assertions: UlFir... ? %
Add new Employee e =
« = Add Assertion | 2] e
] Property Value
Last_Name e
Type SINGLELINE
Middle_Hame. ValueAttribute
2 Accessiey
s il 2 ControlDefinition  id=ContentPlaceHolderl F
Occupation % Text
5 IsPassword False =
S
Gender = DefaultText
CopyPastedText i
oy LabeledBy First Name
ctate False
_ Mayl ann an 5
Phone =
UlMap - Coded Ul Test Builder 7 X
e | o

2. After selecting the control, the Add assertion screen opens for the selected
control. The window displays all the properties of the selected control. We
can add the validations and test assert for the control. Select the property of
the control to be validated and then click on the Add Assertion option. The
following screenshot shows the window to select the assertion type and to
add the Comparison Value for the validation.

Add assertion for: Text P X
Comparator:
| Eshiuil P~

Comparison Value:

ok || Cancel
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Just for testing purposes let's add the IsNull assertion type for the First
Name UI control. Click OK to add the assertion to the test. We can keep
adding the assertions for all the validations that we require. After adding all
the assertions, click on the Generate code option in the Test Builder and then
provide a name for the assert method. This option will automatically create
the code for the assertions and add the method definition and method call to
the corresponding files.

Coded UI Test Builder - Generate Code ? X
Method Mame:
(for example: MyMethod)
AssertMethod2 x

Add and Generate

=

UIMap - Coded UI Test Builder 7 X

W

All assertion method definitions will be added to the UIMap.Designer.cs
file and the method is called from the main method CodedUITestMethod1 ()
in the CodeduITest1.cs file. The following snippet shows the code for the
assertion generated in the designer file:

public void AssertMethodl ()
#region Variable Declarations

HtmlEdit uIFirst NameEdit = this.UIEmployeeWindowsInterWindow.
UIEmployeeDocumentl.UIFirst NameEdit;

#endregion

// Verify that 'First Name' text box's property 'Text' is not
equal to 'null'
Assert.IsNotNull (uIFirst NameEdit.Text, "The First Name is Not
null") ;
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4. Now select CodedUITest1 from the Test View window and run the test. As

we have three rows in the data source, three iterations of the test will run and
all tests will fail because the First name has a value in all data rows. Our test
is checking for a null value in the First Name field. So the entire test result
will fail because of the test's failure.

CodedUTTestMethodl [Results] > QUGERRESAT IR UIMap.cs CodedUITestl.cs

—| Common Results

Test Run: Satheeshkumar@MY-PC 2010-06-30 07:56:47

Test Marne: CodedUlTestMethodl

Result: Q Failed

Duraticn: 00:00:40.5200114

Computer Mame: [MY-PC

Start Time: 6/30/2010 7:56:48 AM

End Time: 6/30/2010 7:57:28 AM
—| Data Driven Test Results: 0 of 3 passed

Result  Duraticn Data Row  Error Message

G—) Failed 00:00:14.3368082 0 AzsertIzMull failed. The First Mame is not null

ia Failed 00:00:12.9208081 1 AzcertIzMull failed. The First Mame is not null

0 Failed 00:00:13.1056306 2 AzcertIzMull failed. The First Mame is not null
—| Collected Files

Test Files

CodedUlTesthethod] O.pne
CodedUlTestMethodl 1.png
CodedUlTesthethed] 2.png

Now we can see that the required coded Ul testing is successful. One
difficulty in this type of code generation is the code maintenance. As we
know that all the assertion code and the validation methods are added to the
UlMap class, there is a chance of this class file growing to a larger size if we
keep on adding the controls and methods. To avoid this situation, we can
have multiple UIMap files generated.

The application can be grouped into modules or logical subsets and map
each UIMap file to one particular logical subset of the application. This
logical grouping also helps the tester to work on the individual module
without affecting the other areas of the application. To create the logical
grouping, we can first create a folder under the test project. Then select the
folder and create a new item of type Coded UI Test Map from the available
templates.

[72]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 3

Add New Item - EmployeeTestProject @
Installed Templates Sort by: | Default M|

4 Visual C# Ttems

| Search Installed Templates pel |

17 Type: Visual C¥ 1t
Code 5E§ -|  Ordered Test Visual C Items ISR S
K| AUl map for Coded Ul Test. Use this to
Data — ) ‘E\ split the definition of the user interface of
General @=c#f UnitTest Visual C#ltems | your application into smaller logical units.
Web
Windews Forms ] %} Unit Test Wizard Visual C Items
WPF _
ok i Q‘,_ Web Performance Test  Visual C# Items
Workflow -
Online Templates @:_: | Coded Ul Test Map Visual C# Items
Ech
o] Class Visual C# Items
2
= =
cH Interface Visual C= Items
== Windows Farm Viewal (2 Ttems
Marme: UlMapEmergencyContactsULuitest

Click on Add after providing a meaningful name for the new Map file. Now
the Coded UI Test Builder window appears after minimizing the Visual

Studio window. Using the Test Builder we can keep recording the actions and
creating the validations for the UI controls. Make sure you add the controls
and validation specific to the module for which you are creating the map file.
Generate the code using the option in the test builder after completing the
recording. You can see the new .uitest file and designer.cs files added to
the test under the new folder. The following screenshot shows two new UIMap
files created for two different Ul screens in the application:

UlMapForAbsenceUlDesigner.cs > URETIEIANE ) B UlMapforEmergency.. Signer.cs CodedUlTestl.cs
JlsEm"ﬂDFEETEEtP\CjE'Zt.U"vhpF\‘EE.U“‘AErJFCIAbEEHEEUIC‘EE' s UIMapForAbsencell Solution Explorer *0Ox
=77 e ST

// <auto-generated>

H This code was generated by coded UT test builder. o Solution Employeelaintenance’ (2 projects]

¥ Version: 10.8.8.6 4 ¢ Solution Items

V7 ) EmployesMaintenzncevsmdi

¥ Changes to this file may cause incorrect behavior and will be lo o5 Local.testsettings

V7 the code is regenerated. o] TraceAndTestimpact testsettings

:: _‘ff”tfﬁa”f"afe‘f’ ___________________________________________________ > 15 EmployeeMaintenance

4 E EmployeeTestProject

=namespace EmployesTestProject.UIMapFiles.UTMapForabsencelIClasses Ba) Properties

{ > [+ References
= using System; 4 [ UIMap Files
using System.CodeDom.Compiler; a | | UMapForAbsencelluitest
using System.Collections.Generic; ‘%) UlMapForAbsencelll.cs
using System.Drawing; %9 UlMapForAbsencelllDesigner.cs

using System.Text.RegularExpressions;

using System.Windows.Input;

using Microsoft.VisualStudic.TestTools.UITest.Extension;
using Microsoft.VisualStudie.TestTools.UITesting;

a | | UMapforEmergencyContactsULuitest
) UIMapforEmergencyContacts
‘%) UlMapforEmergencyCentactsULDesigner.cs

s . ¥ g " 4] i e
using Microsoft.VisualStudic.TestTools.UITesting.HtmlControls; &) CodedUMMestl.cs
using Microsoft.VisualStudic.TestToels.UnitTesting; B EmpData.csv
using Keybeoard = Microsoft.visualStudio.TestTools.UITesting.Keyboard > || UIMap.uit

using Mouse = Microsoft.VisualStudic.TestToels.UITesting.Mouse; 4] UnitTestl.cs
using MouseButtons = System.Windows.Forms.MouseButtons;

3 Solution Expl
[eneretedcods(“Coded ULTest suilder”, "16.0.30319.1°)] CREEEE] - sovioncoor- [

=l public partial class UIMapFerAbsenceUI

{
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For any mapping that we create there are certain best practices to follow for easy
maintenance and successful test results:

e Do not modify the UIMap.Designer.cs file as it is meant only for the test
builder to modify

e Always use Coded UI Test Builder and create all assertions using Coded Ul
Test Builder and limit the recording to a few user actions

e Use meaningful names for the UIMap files and the assertion methods to
easily identify and maintain the code and tests

e Always rerecord the user actions in case of changes to the user interface

Summary

This chapter has provided information on the new features added to Visual Studio
2010 Automated Testing. It was supported in the previous release of Visual Studio

but only to a certain extent. But now we can use the user action recordings to create
the coded Ul tests and generate the code directly based on the actions and executed
with the Test Builder. The new Test builder tool provides a lot of new functionality to
add the UI controls to the test and to add assertions for validating the UI data without
having the developer write code. Automating the test with multiple sets of data from a
data source is an added extra advantage for coded Ul testing.
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Unit Testing is the technique used by developers to confirm that the piece of code
is producing the result as expected. In project development, there may be many
modules and each module comprises a set of code or functionalities. Identifying the
piece of code in the module that causes the defect is always a time consuming task
and the cost involved is also more. It is always better to test the code in units and
confirm the functionality before integrating the code into module(s). Requiring all
code to pass the unit tests before they can be integrated ensures that the functionality
always works. Developers have to make sure each unit of code is written for one
piece of functionality so that the result produced by each unit test is for a single
functionality. Every time a defect is fixed or code is modified, we don't have to
manually retest the unit and other related functionalities by spending a lot of time
and money. The automated unit test will help us make sure the functionality

is unaffected.

Visual Studio 2010 is used for generating the unit test for the methods irrespective of
whether they are public or private. Unit test is another class file similar to any other
class and methods but having additional attributes to define the test class and the
test method. The unit tests can be created either by manually writing the code or by
generating the unit test code using the Create Unit Tests option from the context
menu in VSTS,

The generated unit test class contains special attributes assigned to the class and
methods in it. Test classes are marked by the attribute TestClass () and each test
method is marked with the attribute TestMethod (). Apart from these two, there
are many other attributes used for unit testing. After generating the unit test class
and methods, we can use the Assert method to verify the produced result with the
expected value.
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All the unit test classes and methods are defined in the namespace, Microsoft.
VisualStudio.TestTools.UnitTesting. Whenever we create a new unit test in
Visual Studio, we have to include this namespace to the class file. One of the main
properties of the test classes in unit testing is the TestContext which holds all the
information about tests. This chapter covers the following topics in detail:

e Creating Unit Tests

e Naming and General Settings

e Assert Statements and Type of Asserts
e String Asserts and Collection Asserts
e Unit Tests and Generics

e Data Driven Unit Tests

e Code Coverage for Unit Tests

Creating unit tests

There are two different ways of creating a unit test. One is the manual way of writing
the code and the other is to generate the unit test code for the class using the option
in Visual Studio. To see how a test class is generated, let us consider the following
class library which is a very simple example of total price calculation:

1. To create a new class library, open Visual Studio and select New Project under
the File menu option and select Class Library from available templates.
using System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

namespace TestLibrary

{

public class Classl

{

public double CalculateTotalPrice (double quantity)

{

double totalPrice;
double unitPrice;

// Todo get unit price. For test let us hardcode it
unitPrice = 16.0;

totalPrice = unitPrice * quantity;
return totalPrice;

[76]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 4

public void GetTotalPrice()

{

int gty = 5;
double totalPrice = CalculateTotalPrice(qgty) ;
Console.WriteLine ("Total Price: " + totalPrice);

}

Now within the class file, right-click on the method for which we want to
create the unit test. In the preceding code, we have calculateTotalPrice
and GetTotalPrice methods. Right-click on the calculateTotalPrice
method, which will show up the dialog for creating unit testing:

www.it-ebooks.info

Classl.cs X
“T TestLbrary, Class1 - | ‘¥ CalculateTotalPrice(d
FHusing D
Elnamespace Testlibrary
= public class Classl
| 1
= public-double Ealenla == =metdonbdo_menndd aoah
{ Refactar 3
double totalPrice Organize Usings s
double unitPrice; B Create Unit Test
// Todo get unit is] Create Unit Tests...
unitPrice = 16.8; Generate Sequence Diagram.. .
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3.

Once the Create Unit Tests... option is selected, we can see the window that
displays all the projects and all the methods within the class from where
we selected the method. The selected method will be checked in the list
leaving the other methods unchecked which means that the unit test will be
generated only for the selected method in the list. We can select and deselect
any number of methods in the list based on our requirements. The Output
project's drop-down lists the option for creating a new test project either in
C#, Visual Basic, or C++. The dropdown also lists the existing test projects
if the current solution already has some test projects. Choose the required
option and provide a new name for the test project if the selected option is
for a new project.

B

Create Unit Tests

Current selection: Filter =

Types
=-[E] Z8 TestLibrary
=-[E] {} Testlibrary
= <‘E$ TestLibrary, Classl
S % Classi()
RS CaiculsbeTotalR sterm. Double)
i S GetTotalPrice()

output project: |EﬁTestProjForTestingnpp = I

[ Settings. .. l[ Add Assembly... ] [ [8]4 ” Cancel ]

The Output project will allow the tester to create a new project if no project
exists already.

Let us select both the methods CalculateTotalPrice(System.Double) and
GetTotalPrice(). Now Visual Studio creates a new class file for the selected
method's class. We can see the class name as Classl in the preceding
screenshot. So the test class created for this would be Class1Test. Visual
Studio takes the same class name with the word Test added to it for the
test class name.

While creating the unit test, we can change the settings using the option in
the Create Unit Tests window. These settings are used for changing the way
of creating the unit tests by changing the file name, unit test class names,
and the method name generation, also enabling and disabling some of the
standard code and method attributes that is generated by default for all the
unit test code.
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r

Test Generation Settings

Maring settings
File Mame:

Class Mame:

Method Mame;

General

Mark all kest resulks Inconclusive by defaulk
Enable generation warnings

[] slobally gualify all bypes

Enable documentation comments

Honor InternalsyisibleTo Atkribute

![CIass]Test

|[Methad]Test

[

ok || cancel |

The following two sections explain in detail about the settings that may be used

during the unit test code generation.

Naming settings

The following are the fields under the Name settings section of the Test Generation

Settings dialog:

e File Name: This is to modify the way the file name is generated. The [Class]
will be replaced with the actual class name at the time of generating the code.
If required, we can add our own text in addition to the name.

e Class Name: By default, the unit test class is generated with a name which is
the actual class name with a Test string added. We can customize the class
name if we don't like the default name suggested by the tool.

e Method Name: This is similar to the Class Name and the File Name. By
default, Visual Studio assigns the actual method name followed by the text,
Test. The [Method] is replaced with the actual method name at the time of

code generation.
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General settings

These are the general settings applicable for the default basic code generated for each
unit test. Using this we can enable or disable some of the common code generated for
the classes:

Mark all test results Inconclusive by default: When this option is enabled,
the Assert.Inconclusive statement is added to all the methods in the unit
test class which means that the method is incomplete as we have not added
any test code yet and we just generated the test method. The method only
contains the skeleton of the auto generated test method. Later on, once we
add the actual test code to the method, we can safely remove this Assert.
Inconclusive call:

Assert.Inconclusive ("Verify the correctness of this test
method.") ;

Enable generation warnings: If there are any unexpected errors during the
test method generation, the code generator will add the error message as a
comment within the test method body. This will help us resolve the issue and
add the code later on.

Globally qualify all types: This is to resolve the conflict between the

same type name used in multiple classes. The unit test code may contain
multiple class file test methods. Sometimes the same type may be used in
different class files. So to make sure the types are unique across the test, the
namespaces are added to all the types in the test.

Enable documentation comments: This is to generate the comments for each
method. The comments are in XML format by default. The default comments
can be modified or added with more comments describing the test method.
If this option is disabled, the comments will not be generated for the test
methods.

/// <summarys>
///A test for GetuserDetails
///</summary>

Honor InternalsVisibleTo Attribute: This attribute will make all the internal
attributes visible to the assembly, and we will be able to call this just like any
other public method.

For example, if we have an internal method like this:

// Sample method for generating unit test for Internal
// method

internal static bool MethodforInternalExample (string str)

{

bool result = false;
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}

if (str == "return true") result = true;
if (str == "return false") result = false;

return result;

The unit test generated for this internal method would be just a public
method like any other method:

/// <summarys>

///A test for MethodforInternalExample
///</summary>

[TestMethod ()]

public void MethodforInternalExampleTest ()

{

}

string str = string.Empty; // TODO: Initialize to an
// appropriate value

bool expected = false; // TODO: Initialize to an

// appropriate value
bool actual;
actual = Classl.MethodforInternalExample (str) ;
Assert.AreEqual (expected, actual);
Assert.Inconclusive ("Verify the correctness of this

test method.") ;

Add assembly: This option in the Create Unit Tests dialog is used for adding
additional assemblies for generating the unit tests. The Add assembly option
helps us select the assembly to be added and then displays the methods and
classes from the assembly. We can select the methods from the tree view and

then generate the unit test.
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Generated unit test code

The following is the unit test code generated for the selected methods and the class
with all the default attributes set for each method. You may also notice that the
Assert.Inconclusive call is added to all the methods by default, based on the
settings. Visual Studio also adds the default start up and cleaning methods which we
can make use of for testing. The following are the list of attributes used for the test
class and test methods:

Attributes Description

TestClass () To identify the unit test class within the file

ClassInitialize() The method with this attribute is used for preparing the
class for the test; for example, setting up the environment or
collecting details which are required for testing are handled
within this method; the method with this attribute is executed
just before the first test in the class; each test class can have only
one method as the class initializer.

ClassCleanup () The method with this attribute is used for cleaning or
destroying the objects used in the test; this method is executed
after all the tests in the class are run. Test class can contain only
one method as the ClassCleanup method.

TestInitialize()  The method with this attribute is used for initializing or
running the code before each test.

TestCleanup () This method is run after each test in the class; this is similar to
the ClassCleanup but the difference here is that the method
is executed once after each test.

TestMethod () This attribute identifies the method to be included as part of

the test; this method has the unit test code for the method in the
original class file.

In the following code, we can see many attributes and properties set to the class

and methods. Visual Studio by default creates some methods with special attributes
which are commented. If these methods are required for testing, we can uncomment
it and make use of it.

using TestLibrary;
using Microsoft.VisualStudio.TestTools.UnitTesting;
namespace TestProjforTestingApp
{
/// <summary>
///This is a test class for ClasslTest and is intended
///to contain all ClasslTest Unit Tests
///</summary>
[TestClass ()]
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public class ClasslTest
{
private TestContext testContextInstance;
/// <summarys>
///Gets or sets the test context which provides
///information about and functionality for the current test
///run.
///</summary>
public TestContext TestContext
{
get
{

return testContextInstance;

}

set

{

testContextInstance = value;

#region Additional test attributes
//

//You can use the following additional attributes as you
//write your tests:

//

//Use ClassInitialize to run code before running the first
//test in the class

//[ClassInitialize ()]

//public static void MyClassInitialize (TestContext testContext)
/74

//}

//

//Use ClassCleanup to run code after all tests in a class
//have run

// [ClassCleanup ()]

//public static void MyClassCleanup ()
/74

//}

//

//Use TestInitialize to run code before running each test
//[TestInitialize()]

//public void MyTestInitialize ()

/74

//}

//
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//Use TestCleanup to run code after each test has run
// [TestCleanup ()]

//public void MyTestCleanup ()

/74

//}

//

#endregion

/// <summarys>
///A test for CalculateTotalPrice
///</summary>
[TestMethod () ]
public void CalculateTotalPriceTest ()
{
Classl target = new Classl(); // TODO: Initialize to an
appropriate value
double quantity = 0F; // TODO: Initialize to an appropriate value
double expected = 0F; // TODO: Initialize to an appropriate value
double actual;
actual = target.CalculateTotalPrice (quantity) ;
Assert.AreEqual (expected, actual) ;
Assert.Inconclusive ("Verify the correctness of this test
method.") ;

/// <summarys>

///A test for GetTotalPrice

///</summary>

[TestMethod () ]

public void GetTotalPriceTest ()

{
Classl target = new Classl(); // TODO: Initialize to an

appropriate value
target.GetTotalPrice() ;
Assert.Inconclusive ("A method that does not return a value cannot
be verified.") ;

/// <summarys>

///A test for MethodforInternalExample
///</summary>

[TestMethod () ]

public void MethodforInternalExampleTest ()

{
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string str = string.Empty; // TODO: Initialize to an appropriate

value
bool expected = false; // TODO: Initialize to an appropriate
value
bool actual;
actual = Classl.MethodforInternalExample (str) ;

Assert.AreEqual (expected, actual) ;

Assert.Inconclusive ("Verify the correctness of this test
method.") ;

}

}
}

It is recommended to use the TestCleanup and ClassCleanup methods instead

of the Finalizer method for all the test classes. The exceptions thrown from the
Finalizer method will not be caught, which will result in unexpected results. The
cleanup activity should be used for bringing the environment back to its original
state. For example, during testing we might have updated or inserted more records
to the database tables or created lot of files and logs. This information should be
removed once the testing is complete and the exceptions during this process should
be caught and rectified.

Assert statements

The assert statement is used for comparing the result from the method with the
expected result and then passing or failing the test based on the match. Whatever
may be the result produced by the method, the end result of the test method
depends on the return value of the assert method. The assert statement establishes
the result. There are different statements supported by the Assert class to set the
return value to Pass, Fail, or Inconclusive. If the assert statement is not present in
the test method, the test method will always return a pass. If there are many assert
statements in the test method, the test will be in Pass state until one of the assert
statements returns Fail.
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In the preceding example, the test method, CalculateTotalPriceTest, has two
assert statements, Assert .AreEqual and Assert.Inconclusive. Assert.AreEqual
has two parameters, one as expected which is the expected value that should be
returned by the calculateTotalbPrice method. The parameter actual is the actual
value returned by the method. The Assert .AreEqual statement, which is explained
in detail in the next section, compares these two values and returns the test result as
pass if both the values match. Returns Fail if there is a mismatch between these two
values:

[TestMethod ()]
public void CalculateTotalPriceTest ()
{
Classl target = new Classl(); // TODO: Initialize to an
//appropriate value

double quantity = 0F; // TODO: Initialize to an appropriate
value

double expected = OF; // TODO: Initialize to an appropriate value
double actual;

actual = target.CalculateTotalPrice (quantity) ;

Assert.AreEqual (expected, actual);

Assert.Inconclusive ("Verify the correctness of this test
method.") ;

}

The test method also has the Assert . Inconclusive statement to return the result as
Inconclusive if the test method is not complete. We can remove this line if the code is
complete and we do not want the test result to be Inconclusive. In the previous code,
if we run the test without setting the value for quantity and expected, the return
would be Inconclusive. Now set the value for quantity and expected as:

double quantity = 10F;
159F;

double expected

The result returned would be a Fail because the actual value returned by the
method would be 160, while our expected value is 159. If you change the expected
value to 160 then the test would pass. We have seen only one type of assert
statement. There are many other asserts which we can use in test methods for
passing or failing the test.
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Types of asserts

The Assert classes in VSTS contain the comparison and conditional testing
capabilities. The namespace Microsoft.VisualStudio.TestTools.UnitTesting
in VSTS contains all these asserts. The actual and the expected values are compared
based on the type of assert used and the result decides the test pass or failure.

Assert

The assert class has many different overloaded methods for comparing the values.
Each method is used for a specific type of comparison. For example, an assert can
compare a string with a string, or an object with another object, but not an integer
with an object. Overloaded methods are the additional or optional parameters to the
method in case we want custom messages or additional functionality to be added.
For example, the assert method provides an overloaded method to compare the
values within a specified accuracy, which we will see in detail when comparing
double values.

Let us consider a simple Item class with three properties each with different
data types:

public class Item {
public int ItemID { get; set; }
public string ItemType { get; set; }
public double ItemPrice { get; set; }

}

The code shown here is a sample which creates a new Item object with values set for
the properties:

public Item GetObjectToCompare ()
Item objA = new Item();
objA.ItemID = 100;
objA.ItemType = "Electronics";
objA.ItemPrice = 10.99;
return objA;

}

Generate the unit test for the preceding method and set the properties for the local
expected object similar to the one shown here:

[TestMethod ()]
public void GetObjectToCompareTest ()

{

Classl target = new Classl();
Item expected = new Item() ;
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expected.ItemID = 100;
expected.ItemType = "Electronics";
expected.ItemPrice = 10.39;

Item actual;

actual = target.GetObjectToCompare () ;
Assert.AreEqual (expected, actual);

}

With the preceding sample code and the unit test we will look at the results of each
overloaded method in the Assert class.

Assert.AreEqual

This is used for comparing and verifying actual and expected values. The following
are the overloaded methods for Assert .AreEqual () and the result for the preceding
code samples:

Method Description

Assert .AreEqual (Object, Verifies if both the objects are equal
Object) ;

The test fails because the actual and the expected are
two different objects even though the properties are the
same.

Try setting expected = actual just before the assert
statement and run the test again; the test will pass as
both the objects are the same now.

Assert.AreEqual (Object, Used for verifying two objects and displaying the string
Object, String) message if the test fails; for example, if the statement is
like this:

Assert.AreEqual (expected, actual,
"Objects are Not equal")

The output of the test would be Assert.AreEqual failed.
Expected:<TestLibrary.ltem>. Actual:<TestLibrary.
Item>. Objects are not equal.
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Method

Description

Assert.AreEqual (Object,
Object, String,
Object[])

Assert.AreEqual (String,
String, Boolean)

Assert.AreEqual (String,
String. Boolean,
CultureInfo)

Assert.AreEqual (String,
String, Boolean, String)

Used for verifying two objects and displaying the string
message if the test fails; the formatting is applied to the
displayed message; for example, if the assert statement
is like this:
Assert.AreEqual (expected, actual,
"Objects {0} and {1} are not equal",
"ObjA", "ObjB")
The displayed message if the test fails would be Assert.
AreEqual failed. Expected:<TestLibrary.Item>.
Actual:<TestLibrary.Item>. Objects ObjA and ObjB
are not equal.

Used for comparing and verifying two strings; the third
parameter is to specify whether to ignore casing or not;
If the assert statement is like this:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false)

The test will pass only if both the values are the same
including the casing.

Used for comparing two strings specifying casing
to include for comparison including the culture info
specified; for example, if the assert is like this:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false, System.
Globalization.CultureInfo.
CurrentCulture.EnglishName)

If the property value for expected
is.ItemType="electronics", then the result
would be:

Assert.AreEqual failed. Expected:<electronics>. Case
is different for actual value:<Electronics>. English
(United States).

Used for comparing two strings specifying casing to
include for comparison; display the specified message if
the test fails; for example if the statement is like this:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false, "Both the
strings are not equal")
The test result would be Assert.AreEqual failed.
Expected:<electronics>. Case is different for actual
value:<Electronics>. Both the strings are not equal
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Method

Description

Assert.AreEqual (String,
String, Boolean,
CultureInfo, String)

Assert.AreEqual (String,
String, Boolean, String,
Object[])

Assert.AreEqual (String,
String, Boolean,
CultureInfo, String,
Object[])

Used for comparing two strings specifying casing and
culture info to include for comparison; displays the
specified message if the test fails; the following is an
example:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false, System.
Globalization.CultureInfo.
CurrentCulture.EnglishName, "Both the
strings {0} and {1} are not equal",
actual.ItemType, expected.ItemType)

Used for comparing two strings specifying the casing;
the specified message is displayed with the specified
formatting applied to it; for example if the statement is
like this:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false, "Both the
strings '{0}' and '{1}' are not
equal", actual.ItemType, expected.
ItemType) ;

The test result if the test fails would be Assert.AreEqual
failed. Expected:<electronics>. Case is different

for actual value:<Electronics>. Both the strings
'Electronics' and 'electronics' are not equal

Used for comparing two strings specifying casing and
culture information to include for comparison; displays
the specified message if the test fails; the specified
formatters are applied to the message to replace it with
the parameter values. The following is an example:

Assert.AreEqual (expected.ItemType,
actual.ItemType, false, System.
Globalization.CultureInfo.
CurrentCulture.EnglishName, "Both
the strings '{0}' and '{1}' are not
equal", actual.ItemType, expected.
ItemType) ;

If the test fails, it displays the message with the
formatters {0} and {1} replaced with the values in
actual.Itemtype and expected.ItemType.
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Method

Description

Assert.AreEqual (Double,
Double, Double)

Assert.AreEqual (Double,
Double, Double, String)

Assert.AreEqual (Double,
Double, Double, String,
Object [])

Assert.AreEqual (Single,
Single, Single)

Assert.AreEqual (Single,
Single, Single, String)

Assert.AreEqual (Single,
Single, Single, String,
Object[])
Assert.AreEqual<Ts> (T,
Tl )

Assert.AreEqual<Ts> (T,
T, String)

Assert.AreEqual<T> (T,
T, String, Object[])

These are the three different overloaded assert methods
for comparing and verifying the Double values; the
first and second parameter values are the expected

and actual values, the third parameter is to specify the
accuracy within which the values should be compared.
The fourth parameter is for the message and fifth is the
format to be applied for the message; for example, if the
assert is like this:

Assert.AreEqual (expected.ItemPrice,
actual.ItemPrice, 0.5, "The values

{0} and {1} does not match within the
accuracy", expected.ItemPrice, actual.
ItemPrice) ;

The test would produce a result of: Assert.AreEqual
failed. Expected a difference no greater than <0.5>
between expected value <10.39> and actual value
<10.99>. The value 10.39 and 10.99 does not match
within the accuracy. Here the expected accuracy is 0.5
but the difference is 0.6.

This is very similar to the Double value comparison

as shown previously but the values here are of type
Single; this method also supports the message and the
formatters to be displayed if the test fails.

These overloaded methods are used for comparing and

verifying the generic type data; the assertion fails if they
are not equal and displays the message by applying the

specified formatters; for example, if the assert is like

Assert.AreEqual<Items> (actual,
expected, "The objects '{0}' and '{1}'
are not equal", "actual", "expected")

The test would produce the result if the test fails as
Assert.AreEqual failed. Expected:<TestLibrary.Item>.
Actual:<TestLibrary.Item>. The objects 'actual' and
'expected' are not equal
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Assert.AreNotEqual

All the previously mentioned overloaded methods for Assert .AreEqual also
applies to Assert . AreNotEqual but the only difference is that the comparison is the
exact opposite of the AreEqual assert. For example, the following method verifies

if the two strings are not equal by ignoring or not ignoring the casing as specified
by Boolean. The test fails if they are equal and the message is displayed with the
specified formatting applied to it:

Assert.AreNotEqual (String, String, Boolean, String, Object[])
The following code compares two strings and verifies whether they are equal or not:
Assert.AreNotEqual (expected.ItemType, actual.ItemType, false,

"Both the strings '{0}' and '{1}' are equal",
expected.ItemType, actual.ItemType) ;

If the string values are equal, the output of this would be:

Assert.AreNotEqual failed. Expected any value except:<Electronics>.
Actual:<Electronics>. Both the strings 'Electronics' and 'Electronics' are equal

Assert.AreSame

The following table shows different type of overloaded assert methods for the assert
type AreSame to check if the objects are the same or not:

Method Description

Assert. This method compares and verifies whether both the object
AreSame (Object,  variables refer to the same object; even if the properties are the
Object) same, the objects might be different; for example, the following

test will pass because the objects are the same:
ArrayList A = new ArrayList (5);
ArrayList B = A;
Assert.AreSame (A, B);

Both the objects A and B refer to the same object and so they are
the same
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Method Description

Assert. This method compares and verifies whether both the object
AreSame (Object,  variables refer to the same object; if not, the message will be
Object, String) displayed; for example, the following code compares the two

objects A and B:
ArrayList A = new ArrayList (5);
ArrayList B = new ArrayList (10);

Assert.AreSame (A, B, "The objects
are not same") ;

The test fails with the output Assert.AreSame failed. The objects
expected and actual are not same.

Assert. This method compares and verifies whether both the object
AreSame (Object,  variables refer to the same object; if not, the message will
Object, String, be displayed with the specified formatting; for example, the
Object[]) following code compares the two objects A and B:

ArrayList A = new ArrayList(5);

ArrayList B = new ArrayList (10);

Assert.AreSame (A, B, "The objects
{0} and {1} are not
same", "A", "B");

The test fails with the output Assert.AreSame failed. The objects
A and B are not same.

Assert.AreNotSame

This Assert is used for verifying whether the two objects are not the same. The test
fails if the objects are the same. The same overloaded methods for Assert .Aresame
apply here, but the comparison is the exact opposite. The following are the three
overloaded methods applied to Assert .AreNotSame:

® Agsert.AreNotSame (Object, Object)
e Agssert.AreNotSame (Object, Object, String)
e Agsert.AreNotSame (Object, Object, String, Object [])
For example, the following code verifies if objects A and B are not the same. If

they are the same, the test fails with the specified error message with the specified
formatting applied to it:

ArrayList A = new ArrayList (5);

ArrayList B = A;

Assert.AreNotSame (A, B, "The test fails because the objects {0} and
{1} are same", "A", "B");
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The preceding test fails with the message, Assert.AreNotSame failed. The test fails
because the objects A and B are same.

Assert.Fail

This assert is used for failing the test without checking any condition. Assert.Fail
has three overloaded methods:

Method

Description

Assert.Fail ()
Assert.

Fail (String)
Assert.

Fail (String,
Object[])

Fails the test without checking any condition.

Fails the test without checking any condition and displays the
message.

Fails the test without checking any condition and displays the
message with the specified formatting applied to the message; for
example, the following code does not check for any condition but
fails the test and displays the message:

Assert.Fail ("This method '{0}' is set to fail
temporarily", "GetItemPrice");

The output for the preceding code would be Assert.Fail failed. This
method 'GetltemPrice' is set to fail temporarily.

Assert.Inconclusive

This is useful if the method is incomplete and we cannot determine whether
the output is true or false. We can set the assertion to be inconclusive until we
complete the method for testing. There are three overloaded methods for Assert.

Inconclusive:
Method Description
Assert. Assertion cannot be verified; set to inconclusive.

Inconclusive ()

Assert. Assertion cannot be verified; set to inconclusive and
Inconclusive (String)  displays the message.

Assert. Assertion cannot be verified; set to inconclusive and
Inconclusive (String,  displays the message with the specified formatting applied
Object[]) to it; for example, the following code sets the assertion as

inconclusive which means neither true nor false.

Assert.Inconclusive ("This method

'{0}' is not yet ready for testing",

"GetItemPrice") ;
The output for the preceding code would be Assert.
Inconclusive failed. This method 'GetItemPrice' is not yet
ready for testing.
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Assert.IsTrue

This is used for verifying if the condition is true. The test fails if the condition is false.
There are three overloaded methods for Assert . IsTrue:

Method

Description

Assert.IsTrue ()

Assert.IsTrue (String)

Assert.IsTrue (String,
Object[])

Used for verifying the condition; test fails if the
condition is false.

Used for verifying the condition and displays the
message if the test fails with the condition false.
Verifies the condition and displays the message if the
test fails with the condition false; applies the specified
formatting to the message.
For example, the following code fails the test as the
conditions return false.
ArraylList A = new ArrayList (5);
ArraylList B = new ArrayList (10);
Assert.IsTrue (A == B, "Both '{0}' and
"{1}' are not equal", "A", "B");
The output message for the above test would be Assert.
IsTrue failed. Both 'A' and 'B' are not equal.

Assert.IsFalse

This is to verify if the condition is false. The test fails if the condition is true. Similar
to Assert.IsTrue, this one has three overloaded methods:

Method

Description

Assert.IsFalse()

Assert.
IsFalse (String)

Assert.
IsFalse (String,
Object[])

Used for verifying the condition; the test fails if the condition
is true.

Used for verifying the condition; displays the message if the
test fails with the condition true.

Verify the condition and display the message if the test fails
with the condition true and apply the specified formatting to
the message.

For example, the following code fails the test as the
conditions returns true:

ArrayList A = new ArrayList (5);

ArrayList B = A;

Assert.IsFalse(A == B, "Both '{0}' and

1 {l} ' are equal", "A", "B") ;
The output message for the preceding test would be Assert.
IsFalse failed. Both 'A' and 'B' are equal.
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Assert.IsNull

This is useful in verifying whether the object is null. The test fails if the object is not
null. Given here are the three overloaded methods for Assert . IsNull:

Method Description
Assert.IsNull (Object)  Verify if the object is null.
Assert.IsNull (Object, Verify if the object is null and display the message if the

String) object is not null and the test fails.
Assert.IsNull (Object, Verify if the object is null and display the message if the
String, Objectl]) object is not null; apply the formatting to the message.

For example, the following code verifies if the object is null
and fails the test if it is not null and displays the formatted
message:

ArraylList A = new ArrayList(5);

ArrayList B = A;

Assert.IsNull (B, "Object '{0}' is
not null", "B");

The preceding code fails the test and displays the error
message Assert.IsNull failed. Object 'B' is not null.

Assert.IsNotNull

This is to verify if the object is null or not. The test fails if the object is null. This is the
exact opposite of the Assert.IsNull and has the same overloaded methods.

Method Description

Assert. Verifies if the object is not null.

IsNotNull (Object)

Assert. Verifies if the object is not null and displays the message if the
IsNotNull (Object,  objectis null and the test fails.

String)

Assert. Verifies if the object is not null and displays the message if the
IsNotNull (Object,  objectis null; applies the formatting to the message.

String, Objectl])  Forexample, the following code verifies if the object is not

null and fails the test if it is null and displays the formatted
message:
ArrayList B = null;
Assert.IsNotNull (B, "Object '{0}"
is null", "B");
The preceding code fails the test and displays the error
message, Assert.IsNotNull failed. Object 'B' is null
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Assert.IsInstanceOfType

This method verifies whether the object is of the specified System. Type. The test fails

if the type does not match.

Method

Description

Assert.
IsInstanceOfType (Object,
Type)

Assert.
IsInstanceOfType (Object,
Type, String)

Assert.
IsInstanceOfType (Object,
Type, String, Object[])

This method is used for verifying whether the
object is of specified System. Type;

for example, the following code verifies whether the
object is of type ArrayList:

Hashtable obj = new Hashtable() ;

Assert.IsInstanceOfType (obj,
typeof (ArrayList)) ;

The test fails as the object obj is not of type
ArrayList. The error message returned would
be Assert.IsInstanceOfType failed. Expected
type:<System.Collections.ArrayList>. Actual
type:<System.Collections.Hashtable>.

This is the overloaded method for the preceding
method with an additional parameter; the third
parameter is the message to be displayed in case the
test fails.

The purpose of this method is the same as that

of the preceding methods; but the additional
parameter is the formatter to be applied on the error
message displayed if the test fails.

StringAsserts

This is another Assert class within the Unit test namespace Microsoft.
VisualStudio.TestTools.UnitTesting that contains methods for the common
text-based assertions. StringAssert contains the following methods with additional
overloaded methods. Overloaded methods are the additional or optional parameters
to the method in case we want custom messages.
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StringAssert.Contains

This method verifies if the second parameter string is present in the first parameter
string. The test fails if the string is not present. There are three overloaded methods
for stringAssert.Contains. The third parameter specifies the message to be
displayed if the assertion fails and the fourth parameter specifies the message
formatter to be applied to the error message for the assertion failure. The formatters
are the placeholders for the parameters values:

® StringAssert.Contains(String, String)
® StringAssert.Contains(String, String, String)

e StringAssert.Contains(String, String, String, Object[])

For example, the following code verifies if the string, Test, is present in the first
string. If not, the message is displayed with the format applied to it:

string find = "Testing";

StringAssert.Contains ("This is the Test for StringAsserts",
find, "The string '{0}' is not found in the first
parameter value", find);

The assertion fails with the specified error message added to its default message as
StringAssert.Contains failed. String 'This is the Test for StringAsserts' does not
contain string 'Testing'. The string 'Testing' is not found in the first parameter value.

StringAssert.Matches

As the name suggests, this method verifies if the first string matches the regular
expression specified as the second parameter. These assert methods contain three
overloaded methods to display the custom error message and apply formats to the
message if the assertion fails:

e StringAssert.Matches (String, Regex)
e StringAssert.Matches (String, Regex, String)
e StringAssert.Matches (String, Regex, String, Object[])

For example, the following code verifies if the string contains any numbers between
0 and 9. If not, the assertion fails with the message specified with the formatters.

Regex regEx = new Regex("[0-9]");

StringAssert.Matches ("This is first test for StringAssert",
regEx, "There are no numbers between {0} and {1}
in the string", 0, 9);
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The error message would be StringAssert.Matches failed. String 'This is first test
for StringAssert' does not match pattern '[0-9]'. There are no numbers between 0
and 9 in the string.

StringAssert.DoesNotMatch

This is the exact opposite of StringAssert .Matches. This assert method verifies
whether the first parameter string matches the regular expression specified as

the second parameter. The assertion fails if it matches. This assert type has three
overloaded methods to display the error message and apply the message formatting
to it which is the place holder for the parameter values in the message:

e StringAssert.DoesNotMatch (String, Regex, )

® StringAssert.DoesNotMatch (String, Regex, String)

e StringAssert.DoesNotMatch (String, Regex, String, Object [])
For example, the following code verifies if the first parameter string does not match
with the regular expression specified in the second parameter. The assertion fails if it

does match and displays the specified error message with the formatting applied
toit:.

Regex regEx = new Regex (" [0-9]");
StringAssert.DoesNotMatch ("This is 1st test for StringAssert",
regEx, "There is a number in the string");

The assertion fails with the error message StringAssert.DoesNotMatch failed.
String 'This is 1st test for StringAssert' matches pattern '[0-9]'. There is a number
in the string.

StringAssert.StartsWith

This is to verify whether a string in the first parameter starts with the value in the
second parameter. The assertion fails if the string does not start with the second
string. There are three overloaded methods to specify the error message to be
displayed and to specify the formatting to be applied to the error message:

e StringAssert.StartsWith(String, String)

e StringAssert.StartsWith(String, String, String)

e StringAssert.StartsWith(String, String, String, Object[])
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For example, the following code verifies if the first string starts with the specified
second parameter value. The assertion fails if it does not, and displays the specified
error message with the specified formatting:

string startWith = "First";

StringAssert.StartsWith("This is 1st test for StringAssert",
startWith, "The string does not start with
'{0}'", startwWith);

The assertion fails with the error message StringAssert.StartsWith failed. String
"This is 1st test for StringAssert' does not start with string 'First'. The string does
not start with 'First'.

StringAssert.EndsWith

This is similar to the StringAssert.StartsWith, but here, it verifies if the first
string ends with the specified string in the second parameter. The assertion fails if
it does not end with the specified string and displays the error message. There are
three overloaded methods to specify the custom error message and the formatting;:

e StringAssert.EndsWith(String, String)
e StringAssert.EndsWith(String, String, String)
e StringAssert.EndsWith(String, String, String, Object[])
For example, the following code verifies whether the first string ends with the

specified string as the second parameter. The assertion will fail and display the
message with the specified formatting.

string endsWith = "Testing";

StringAssert.EndsWith("This is 1st test for StringAssert™",
endsWith, "'{0}' is not the actual ending in the string",
endsWith) ;

The error message displayed would be StringAssert.EndsWith failed. String '"This
is 1st test for StringAssert' does not end with string 'Testing'. 'Testing' is not the
actual ending in the string.

CollectionAssert

Visual Studio provides another type of assert through the namespace Microsoft.
VisualStudio.TestTools.UnitTesting, which helps us to verify the objects that
implement the ICollection interface. The collections might be the system collection
type or the custom collections. Using CollectionAssert we can compare and verify
whether the objects implementing the ICollection interface return the contents as
expected.
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We will consider the following array lists and find out the usage of Collection Assert
Statements. These array lists are used in all the collection assert samples given here
in this section:

ArrayList firstArray = new ArrayList (3);
firstArray.Add ("FirstName") ;
firstArray.Add ("LastName") ;

ArrayList secondArray = new ArrayList (3);
secondArray = firstArray;
secondArray.Add ("MiddleName") ;

ArrayList thirdArray = new ArrayList (3);
thirdArray.Add ("FirstName") ;
thirdArray.Add ("MiddleName") ;
thirdArray.Add ("LastName") ;

ArrayList fourthArray = new ArrayList (3);
fourthArray.Add ("FirstName") ;
fourthArray.Add ("MiddleName") ;

The firstArray array list has its maximum index as three, but has only two
elements added to it.

The secondArray array list has its maximum index as three and firstArray is
assigned to it with an additional item MiddleName added to it.

The thirdArray array list has its maximum index as three and contains three items
in the array.

The fourthArray array list also has three as its maximum index but contains only
two items.

CollectionAssert.AllltemsAreNotNull

This assert verifies if any of the items in the collection is not null. The assertion will
pass as none of the items is null in firstArray.

CollectionAssert.AllItemsAreNotNull (firstArray)
The assertion will fail if we add the third item as:
firstArray.Add (null)

There are three overloaded methods to display the custom error message and to
specify the formatting for the message if the assertion fails:

® (CollectionAssert.AllItemsAreNotNull (ICollection)

® (CollectionAssert.AllItemsAreNotNull (ICollection, String)
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® CollectionAssert.AllItemsAreNotNull (ICollection, String,
Object[])

CollectionAssert.AreEquivalent

CollectionAssert.AreEquivalent verifies if both the collections are equivalent. It
means that even if the items are in different order in the collections, the items
should match:

CollectionAssert.AreEquivalent (thirdArray, secondArray) ;

In the example, we can see that MiddleName is the last item in the secondArray
but it is the second item in the thirdarray. But both the collections have the same
items, so the assertion will pass. The following are the overloaded methods for
Collectionassert.AreEquivalent

e (CollectionAssert.AreEquivalent (ICollection, ICollection)

® CollectionAssert.AreEquivalent (ICollection, ICollection,
String)

® CollectionAssert.AreEquivalent (ICollection, ICollection,
String, Object[])

CollectionAssert.AreNotEquivalent

The assert CollectionAssert.AreNotEquivalent statement verifies if both

the first and second parameter collections do not contain the same items. It means
that the assert fails even if one item in the first collection is present in the second
collection. In the example, if we remove or replace one of the items from any of the
two collections secondArray or the thirdarray, the assertion will pass as the items
will not match.

thirdArray.Remove ("MiddleName") ;
thirdArray.Add ("FullName") ;
CollectionAssert.AreNotEquivalent (thirdArray, secondArray) ;

The following are the method syntax and the overloaded methods for the
CollectionAssert.AreNotEquivalent assert to specify the custom error message
and the formatting for the message.

e CollectionAssert.AreNotEquivalent (ICollection, ICollection)

® CollectionAssert.AreNotEquivalent (ICollection, ICollection,
String)

® CollectionAssert.AreNotEquivalent (ICollection, ICollection,
String, Object[])
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CollectionAssert.AllitemsArelnstancesOfType

This statement verifies if all the items in the collection are of the specified /expected
type in the second parameter. The following code verifies if all the elements of the
collection thirdArray is of type, string. The assertion will pass as the items

are string:

CollectionAssert.AllItemsAreInstancesOfType (thirdArray,
typeof (string))

The following are the syntax and the overloaded methods for the
CollectionAssert.AllItemsAreInstacesOfType assert, with parameters for
custom error messages and to specify the formats or the placeholders for the
parameter values in the message:

e CollectionAssert.AllItemsAreInstancesOfType (ICollection, Type)

® CollectionAssert.AllItemsAreInstancesOfType (ICollection, Type,
String)

® CollectionAssert.AllItemsAreInstancesOfType (ICollection, Type,
String, Object[])

CollectionAssert.IsSubsetOf

This statement verifies whether the collection in the first parameter contains some or
all of the elements of the collection in the second parameter. But all the items of the
first parameter collection should be part of the collection in the second parameter. As
per the example, the following assertion will pass as the items in the fourthaArray
are the subset of the items in the thirdarray:

CollectionAssert.IsSubsetOf (fourthArray, thirdArray)

The following are the syntax and the overloaded methods for the
CollectionAssert.IsSubsetOf assert:

® (CollectionAssert.IsSubsetOf (ICollection, ICollection)

® CollectionAssert.IsSubsetOf (ICollection, ICollection, String)

e CollectionAssert.IsSubsetOf (ICollection, ICollection, String,
Object[])
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CollectionAssert.IsNotSubsetOf

This statement verifies whether the collection in the first parameter contains at
least one element which is not present in the second parameter collection. As per
the example, the following assertion will fail as the items in the fourtharray
are the subset of the items in the thirdarray. It means that there are no items in
fourthArray which are not present in thirdArray.

CollectionAssert.IsNotSubsetOf (fourthArray, thirdArray)

Try adding a new element to the fourthaArray which is not present in
thirdArray such as:

fourthArray.Add ("FullName") ;

Now try the same CollectionAssert statement. The assertion will fail as the
fourthArray is not a subset of the thirdarray collection.

The following is the syntax and the overloaded methods for collectionAssert.
The IsNotSubsetOf assert is to specify the custom error message and the formats for
the error message:

® (CollectionAssert.IsNotSubsetOf (ICollection, ICollection)

® CollectionAssert.IsNotSubsetOf (ICollection, ICollection, String)

® CollectionAssert.IsNotSubsetOf (ICollection, ICollection, String,
Object[])

CollectionAssert.AllltemsAreUnique

This verifies whether the items in the collection are unique. The following assertion
will pass as per the same collection. The assertion fails if we add a third item,
LastName, which duplicates the existing item:

firstArray.Add ("LastName")

The syntax for this method and its two overloaded methods are given here. The
additional parameters are to specify the custom error message and the formats for
the error message.

® CollectionAssert.AllTItemsAreUnique (ICollection)

® CollectionAssert.AllItemsAreUnique (ICollection, String)

® CollectionAssert.AllItemsAreUnique (ICollection, String,
Object [])
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CollectionAssert.Contains

This assert verifies if any of the elements of the collection specified as the first
parameter contain the element specified as the second parameter. The following
assert will pass as the FirstName is an element in the fourthArray collection:

CollectionAssert.Contains (fourthArray, "FirstName")

We can specify the custom error message and custom formats for the assertion
failure. This assert has two overloaded methods in addition to the default method:
® CollectionAssert.Contains(ICollection, Object)
® CollectionAssert.Contains(ICollection, Object, String)

® CollectionAssert.Contains(ICollection, Object, String, Object[])

CollectionAssert.DoesNotContain

This is the exact opposite of the CollectionAssert.Contains statement. This assert
verifies if any of the elements in the first parameter collection is not equal to the
value specified as the second parameter:

CollectionAssert.Contains (fourthArray, "Phone Number")

We can specify the custom error message and custom formatters for the assertion
failure. This assert has two overloaded methods in addition to the default method:

® CollectionAssert.DoesNotContain (ICollection, Object)
® CollectionAssert.DoesNotContain(ICollection, Object, String)

® CollectionAssert.DoesNotContain(ICollection, Object, String,
Object [])

CollectionAssert.AreEqual

This method verifies if both the collections are equal. The following assertion fails as
the number of items added to the firstarray is different from the thirdarray.

CollectionAssert.AreEqual (firstArray, thirdArray)

The assertion will pass if we add the same items from firstArray to the thirdarray
or assign the firstArray to thirdarray which makes both the arrays equal:

thirdArray = firstArray;
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This assert type has six overloaded methods:

® CollectionAssert.AreEqual (ICollection, ICollection)
® CollectionAssert.AreEqual (ICollection, ICollection, IComparer)

® (CollectionAssert.AreEqual (ICollection, ICollection, IComparer,
String)

® (CollectionAssert.AreEqual (ICollection, ICollection, IComparer,
String, Object[])

e (CollectionAssert.AreEqual (ICollection, ICollection, String)

® CollectionAssert.AreEqual (ICollection, ICollection, String,
Object[])

The parameter string and object [] can be used when we need a custom error
message and formatters for the error message in case of assertion failure.

IComparer can be used if we have the custom objects in the collection and if we
want to use a particular property of the object for comparison. For example, if a
collection contains a list of Employee objects, having the FirstName, LastName, and
EmployeeID of each employee, we may want to sort the elements in the collection
based on the FirstName of the employees. We may want to compare the two
collections containing the employees list based on the FirstName of the employees.
To do this, we have to create the custom comparer.

Consider the following Employee class, which has a EmployeeComparer class
that compares the FirstName in the Employee implemented from the
IComparable interface:

public class Employee : IComparable
{
public string FirstName { get; set; }
public string LastName { get; set; }
public int ID { get; set; }
public Employee (string firstName, string lastName, int

employeelID)
FirstName = firstName;
LastName = lastName;

ID = employeelD;

}

public int CompareTo (Object obj)

{

Employee emp = (Employee)obj;
return FirstName.CompareTo (emp.FirstName) ;
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}

public class EmployeeComparer : IComparer

{

public int Compare (Object one, Object two)

{
Employee empl = (Employee)one;
Employee emp2 = (Employee)two;
return empl.CompareTo (two) ;

}

Now create two collections of the type ArrayList and add employees to the lists.
The first names of the employees are the same in both the lists but the last names and
the IDs vary.

ArrayList EmployeesListOne = new ArrayList () ;

EmployeesListOne.Add (new TestLibrary.Employee ("Richard", "King",
1801)) ;

EmployeesListOne.Add (new TestLibrary.Employee ("James", "Miller",
1408)) ;

EmployeesListOne.Add (new TestLibrary.Employee ("Jim", "Tucker",
3234)) ;

EmployeesListOne.Add (new TestLibrary.Employee ("Murphy", "Young",
3954)) ;

EmployeesListOne.Add (new TestLibrary.Employee ("Shelly", "Watts",
7845)) ;

ArrayList EmployeesListTwo = new ArrayList();

EmployeesListTwo.Add (new TestLibrary.Employee ("Richard", "Smith",
4763)) ;

EmployeesListTwo.Add (new TestLibrary.Employee ("James", "Wright",
8732)) ;

EmployeesListTwo.Add (new TestLibrary.Employee ("Jim", "White",

1829)) ;

EmployeesListTwo.Add (new TestLibrary.Employee ("Murphy", "Adams",
2984)) ;

EmployeesListTwo.Add (new TestLibrary.Employee ("Shelly", "Johnson",

1605)) ;

Now, in the test method, use CollectionAssert.AreEqual to compare the
preceding collections.

CollectionAssert.AreEqual (EmployeesListOne, EmployeesListTwo, "The
collections '{0}' and '{1}' are not equal",
"EmployeesListOne", "EmployeesListTwo") ;
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This assertion will fail because the objects in the collection are not the same. Even if
you update the employee object properties to be the same in both the collections, it
will fail because the objects are not the same. The error message will be the specified
custom message with the specified formatters. But we can use the custom comparer
we created to compare the collection objects based on the FirstName element which
is used in the comparer. We can create the custom comparer on any of the object
properties:

TestLibrary.Employee.EmployeeComparer comparer = new
TestLibrary.Employee.EmployeeComparer () ;
CollectionAssert.AreEqual (EmployeesListOne, EmployeesListTwo,
comparer, "The collections '{0}' and '{1}"
are not equal", "EmployeesListOne",
"EmployeesListTwo") ;

The assertion will pass now as the comparison is done on the first name of the
elements in both the collection.

CollectionAssert.AreNotEqual

This is similar to CollectionAssert.AreEqual but this will verify if the collections
are not equal. This assert type also has multiple overloaded methods similar to the
CollectionAssert.AreEqual:

® CollectionAssert.AreNotEqual (ICollection, ICollection)

e CollectionAssert.AreNotEqual (ICollection, ICollection,
IComparer)

e CollectionAssert.AreNotEqual (ICollection, ICollection,
IComparer, String)

e (CollectionAssert.AreNotEqual (ICollection, ICollection,
IComparer, String, Object[])

e (CollectionAssert.AreNotEqual (ICollection, ICollection, String)

® CollectionAssert.AreNotEqual (ICollection, ICollection, String,
Object [])

AssertFailedException

This is to catch the exception thrown when the test fails. This exception is thrown
whenever there is a failure of the assert statement.

The following code verifies if the fourthArray contains the string, Phone Number.
The assertion fails and the exception, AssertFailedException, is caught using the
catch block. For this example, we will add the exception message and a custom
message to the test trace.
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The preceding code shows that the code has thrown the exception,
AssertFailedException, and is caught by the exception code block. Now the test
will pass as the expected exception is thrown by the test. The test result details will
show the details of tracing. The following screenshot depicts the test result with the

trace:
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THe fourth array list does not contain the string 'Phone Number'
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UnitTestAssertionException

This is the base class for all unit test exceptions. If we have to write our own custom
Assertion class, we can inherit the class from the UnitTestAssertionException
class to identify the exceptions thrown from the test.

The code debug image with the exception shown in the previous section shows
AssertFailedException which is derived from UnitTestAssertException.

ExpectedExceptionAttribute

This attribute can be used to test if any particular exception is expected from the code.
The attribute expects the exact exception that is expected to arise out of the code to be
specified as the parameter. Let's discuss this step-by-step with the help of an example.
The following code shows the custom exception which is derived from the application
exception. This custom exception does nothing but just sets a message:

namespace TestLibrary

{

class MyCustomException : ApplicationException
{
public string CustomMessage { get; set; }
public MyCustomException (string message)
{
CustomMessage = message;
}
}
}

The class contains a method which returns the total price but throws the custom
exception with a message, if the total price is less than zero.

public double GetTotalltemPrice (int count)

double price = 10.99;

double total;

total = count * price;

if (total < 0)

{

throw new TestLibrary.MyCustomException("the total is less than
zero") ;

}

return total;
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Create a unit test method for the preceding method by choosing the Create Unit Test
option from the context menu. The following code shows the unit test method for the
preceding code that returns the total item price:

[TestMethod ()]
public void GetTotalItemPriceTest ()
{
Classl target = new Classl();
int count = 0;
double expected = OF;
double actual;
actual = target.GetTotalltemPrice (count) ;
Assert.AreEqual (expected, actual);

}

To test the preceding method set the count to a value less than zero and run the test
from the Test view window. The assertion will fail. For example, for a value of -1 the
assertion will fail with the following message which says the application thrown by
an exception is of type MyCustomException:

This is not what we want here. This is the application we are going to use for testing
the expected exception.

Now we have to test the method GetTotalItemPrice for MyCustomException. To
do this, add the ExpectedException attribute to the test method as shown here and
run the test by setting different values for the variable count.

[TestMethod ()]
[ExpectedException (typeof (TestLibrary.MyCustomException) ) ]
public void GetTotalItemPriceTest ()
{

Classl target = new Classl();

int count = -1;

double expected = OF;

double actual;

actual = target.GetTotalltemPrice (count) ;

Assert.AreEqual (expected, actual);

}

The preceding test will pass as the method throws MyCustomException, which
means that the method resulted in an exception because of its total value, which is
less than zero.

[111]

www.it-ebooks.info


http://www.it-ebooks.info/

Unit Testing

We can include any exception as an attribute to the test method and verify the actual
method if it actually throws an exception. This is very useful in the case of very
complex methods where there is a high possibility of getting exceptions such as
divide by zero, File IO, or file/folder access permissions.

Unit tests and generics

Before going into the actual testing of generics, let us understand the use of generics.
Generics in .NET Framework help us to design the classes and methods without any
specific parameter types but allow us to realize type safety at compile time. It means
that we can continue working with the class in a type safe way, but we don't have

to force it to be of any specific type. Generics help us to reuse the code and increase
the performance. Generics are mostly used with the collections such as Array List,
Linked List, Stacks, Queues, and other collections. This is because the collections can
hold any type of items, for example, an array list can be a list of integers or it can be
a list of strings. The following is an example of a generic method, which just accepts
two generic values and copies the first one into the second one:

public static void CopyItems<Ts>(List<T> srcList, List<T> destList)

{

foreach (T itm in srcList)
{
destList.Add (itm) ;
}
}

Here, you can see that the type is not specified anywhere. It is generic, which is
denoted by <T>. It can be an integer or string or any type that is identified when the
method is called. The following code shows the example for using the copyItems
generic method. The first time the CopyItems is called, the 1istSource collection
passed as the first parameter contains string items. The second time the CopyItems
method is called the 1istsrc collection passed as the first parameter contains the
items of type Employee object.

static void Main(string[] args)
List<string> listSource =
listSource.Add ("Stringl") ;
listSource.Add ("string2") ;

new List<strings>();

List<string> listDestination = new List<strings>();

Console.WriteLine ("Items count in listDestination before copying
items: {0} ", listDestination.Count) ;

CopyIltems (listSource, listDestination) ;
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Console.WriteLine ("Items count in listDestination after copying
items: {0} ", listDestination.Count) ;

Console.WriteLine ("") ;

List<Employee> listSrc = new List<Employee> () ;

listSrc.Add (new Employee (1001, "Employee 1001")) ;

listSrc.Add (new Employee (1002, "Employee 1002")) ;

listSrc.Add (new Employee (1003, "Employee 1003")) ;

List<Employee> listDest = new List<Employees () ;

Console.WriteLine ("Items count in listDest before copying items:
{o} ", 1listDest.Count) ;

CopyIltems (listSrc, listDest) ;

Console.WriteLine ("Items count in listDest after copying items: {0}
", listDest.Count) ;

}

The result would be the copy of the objects in the destination collection which is the
second parameter to the generic method. The output of the method after calling the
generic method would be as shown in the following screenshot:

Temp,/GenericTest/GenericTest/GenericTest

count in listDestination before copying items: @
count in listDestination after copying itemsz: 2

count in listDest hefore copying items: 8
count in listDest after copwing items: 3

The unit testing for the generic method can be generated in a similar way to any
other method. Now right-click on the Copyltems generic method and select the
Create Unit Tests option and select the option for the project. You can see that Visual
Studio generates two methods for the selected generic method, one as a helper
method and the other one as the test method. The generics can contain one or more
type constraints so that the type arguments satisfy the constraints. For example,

the GenericSample shown as follows has a constraint where T : Employee which
should be satisfied by the arguments.

public class GenericSample<T> where T : Employee

{

// code

}

The test method calls this helper method with the constraint to make sure the
method under test works as expected.
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The unit test for the generic method copyItems example would be:

public void CopyItemsTestHelper<Ts ()

List<T> srcList = null; // TODO: Initialize to an // appropriate
value

List<T> destList = null; // TODO: Initialize to an //appropriate
value

Program.CopyIltems<T> (srcList, destList);

Assert.Inconclusive ("A method that does not return a value cannot
be verified.");

[TestMethod ()]
public void CopyItemsTest ()

{

CopyltemsTestHelper<GenericParameterHelpers () ;

}

Let us try customizing the preceding generated unit test code to pass the collection
with employee type items and see the output:

public void CopyItemsTestHelper<Ts ()

{
List<Employee> srcList = new List<Employees> () ;
srcList.Add (new Employee (1001, "Employee 1001")) ;
srcList.Add (new Employee (1002, "Employee 1002")) ;
srcList.Add (new Employee (1003, "Employee 1003")) ;
List<Employee> destList = new List<Employee> () ;
Program.Copyltems<Employees> (srcList, destList) ;
Assert.AreEqual (3, destList.Count) ;

[TestMethod ()]
public void CopyItemsTest ()

{

CopyltemsTestHelper<GenericParameterHelpers () ;

}

The assertion for the test method will pass because destList .Count would contain
three items after calling the copyItems method which equals the expected value.
We can create collections with any type of items and use the same generic method to
copy the items.
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Data-driven unit testing

This type of testing is useful in carrying out the same test multiple times with
different input data from a data source. The data source can have any number of
records or data rows for which we want the test to be carried out.

Instead of passing each data row value to the test application and executing an entire
test for each data row, we can link the test method to the data source. So when the test
is run, the test method will retrieve the data rows one by one from the data source and
will carry out the test for that number of times with different input values.

This is similar to the Web Performance Testing or Load Testing with a data source
attaching to the web method parameters. This could be used in the case of testing
number of user scenarios with different user logins to check the access permission
or to see the validation based on the user roles, if anything is applicable to the
application.

There are two different ways of configuring the data source or attaching the source
to the test method. Let us consider one simple example of a method which takes two
parameters as quantity and unit price. The result of the method would be to return
the multiplied value of these two values and apply a percentage of tax to it.

public double CalculateTotalPrice (double uPrice, int Qty)

{

double totalPrice;
double tax = 0.125;
totalPrice = uPrice * Qty + (uPrice * tax * Qty); //

return totalPrice;

}

Create a unit test for the preceding example. The unit test code would contain the
following code for the preceding method:

[TestMethod ()]
public void CalculateTotalPriceTest ()
{
Classl target = new Classl();
double uPrice = 0F;
int Qty = 0;
double expected = OF;
double actual;
actual = target.CalculateTotalPrice (uPrice, Qty);
Assert.AreEqual (expected, actual);
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Before setting the properties we have to create the data source. The data source can
be of a different format such as CSV, XML, Microsoft Access, Microsoft SQL Server
Database, or Oracle Database, or any other database. For this example, we will
consider a CSV file which has five records and each record has values for UnitPrice,
Quantity, and ExpectedTotalPrice. These are the values required in the test method:

Now the new unit test would also be listed in the Test View and Test List Editor.
Open the Test View or Test List Editor using the Test menu option from the IDE.
Select the test method from the list and open the Properties window. From the list
of properties for the unit test, select the connection property, and choose the option
to open the Data Source wizard. From the wizard, select the data source type as a
CSV file from the options. Select the CSV file we created from the location. This will
show the preview of the data too. Now the property of the test should look like the
window shown as follows:

Properties =E3
Unit Test CalculateTotalPriceTest -
= M=
Associsted Weork Items
Class Name Class] Test
Data Access Method  Sequential
|DataDirectory|\Data.csv
Data Provider Name Microsoft.VisualStudio. TestTools.DataSource.
Data Table Name Datafcsv
> Deployment Items String[] Array
Description
Full Class Name TestProjforTestingApp. Class1 Test
Host Data
Host Type Default
D TestProfforTestingApp.Claszl Test.CalculateTod
Tteration (No active Team Foundation Server)
Mamespace TestProjforTestingApp
Non-runnable Errer
Ouner
Priority Mot Set
Project TestProjforTestingApp
Project Arez (No active Team Foundation Server)
Project Relative Path  TestProjforTestingApp\ TestProjforTestingApp,
Solution TestLibrary
> Test Categories
Test Enabled True
Test Name CalculateTotalPriceTest
Test Storage ci\satheeshibook 1407\chapterd\testlibrary\te
Test Type Unit Test
Test Type Extension
Timeout Mot Set
Data Connection String

The connection string te the data provider used for data-driven tests.
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e Data Provider Name: This property is disabled as we have selected the file
directly and made the connection. Visual Studio automatically assigns the Data
Provider Name as Microsoft.VisualStudio.TestTools.DataSource.CSV.

e Data Table Name: After making the connection, we can see the tables listed
from the database. The table that we select from the list will be the source of

data for the testing.

e Data Access Method: This can be Sequential or Dynamic. This is the method
which will be used for retrieving the data from the data source for the test.

We can see the properties added as attributes to the test method when we change the

properties of the test:

[DeploymentItem("TestProject\\Data.csv"),

DataSource ("Microsoft.VisualStudio.TestTools.DataSource.CSV",

"|DataDirectory|\\Data.csv",
DataAccessMethod.Sequential) ,

public void CalculateTotalPriceTest ()

{
}

"Datafcsv",
TestMethod () ]

The data source which is a CSV file is added as the deployment item. The other
attributes specify the method of data access and the namespace used. These are the

method level attributes set for the test run.

To set the value of the data from the data source to the test method, modify the test
method a little bit as follows. testContextInstance.DataRow is used to fetch the
value from the current row for the current instance of the test. For example, if we
have five rows in the data source there would be five different instances of tests, one

for each row.

You can see the custom error message added to the assert to get the actual and

expected values if the test fails:

[DataSource ("Microsoft.VisualStudio.TestTools.DataSource.CSV",

"|DataDirectory|\\Data.csv", "Data#csv",
DataAccessMethod.Sequential) ,
DeploymentItem("TestProjectl\\Data.csv"), TestMethod ()]

public void CalculateTotalPriceTest ()
{
Classl target = new Classl();
double uPrice = 0F;
int Qty = 0;
double expected = OF;
double actual;
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expected = Convert.ToDouble (testContextInstance.
DataRow ["ExpectedTotalPrice"]) ;

actual = target.CalculateTotalPrice (Convert.ToDouble
(testContextInstance.DataRow ["UnitPrice"]),

Convert.ToInt32 (testContextInstance. DataRow["Quantity"])) ;

Assert.AreEqual (expected, actual, "The expected value is {0} but
the actual value is {1}", expected, actual);

Trace.WriteLine ("Expected:" + expected + "; Actual:"+ actual);

}

Now open the Test View window and select the test method listed in the window:

&p > ] | Group By: |TestType '| |[AII Columrt '| i
oﬂ GetTotalPriceTest

1, Changes were made to the tests, click Refresh to update; Group By: T
=] Methodforlnternal Bxamplel |

2| GetObjectToCompareTest | Create Performance Session...

=] SampleTestmethodforAsser | Exclude from Group

Test Name Project 1
4 Unit Test

gﬂ CalculateTotalPriceTest i 4% Run Selection

B4 Debug Selection

Open Test
Mew Test...

Create Test Case from Test

Associate Test to Test Case

Cut Ctrl+X
Copy Ctrl+C
Paste Ctrl+V

= = — — | Delete Del

B AUETE W% Team Explorer W@

= : : Select All Ctrl+ A

[fl Add/Remove Columns...
Open Test List Editor

%7 Properties

On running the test, we can see the test execution happening for each row in the data
source. Once the test has been completed for all of the rows in the data source, we
can see the test result based on the results of all individual tests. Even if one test fails,
the end result of the test run will be a failure. To get the test run to pass, all of the
individual tests within the selected test run should pass.

The output for the preceding test with the data source having five records in it, as
shown in the previous screenshot, would be:
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CalculateTotalPriceTest [Results] *@ X

—| Common Results

Test Run: Satheeshkumar@mY-PC 2010-07-10 21:22:26
Test Name: CalculsteTotalPriceTest

Result: Q Failed

Duration: 00:00:00.1730155

Computer Name: Iy-PC

Start Time: 7/10/2010 9:22:26 PM

End Time: 7/10/2010 9:22:26 PM

|=| Data Driven Test Results: 0 of 5 passed

Result  Duration Data Row  Error Message

@ Failed 00:00:00.0370350 0 Assert.AreEqual failed, Expected: <80.5056>, Actual:i<80.865>, The expected value is 80,5058 but the actual value is 80,855
@ Failed 00:00:00.0015657 1 Accert.AreEqual failed. Expected:<13.944 >, Actual:<14.00625>. The expected value is 13.944 but the actual value is 1400625
@ Failed 00:00:00.0012885 2 Assert.AreEqual failed, Expected:i<83.72>, Actual:«84.08375>, The expected value is 83,72 but the actual value is 84,09375
£
4

@ Failed 00:00:00.0012846 Assert.AreEqual failed, Expected:<18.424 >, Actual:<18.50625>, The expected value is 18.424 but the actual value is 18.50625
@ Failed 00:00:00.0012714 Assert.AreEqual failed, Expected:<57.3552>, Actual:<57.61125> ., The expected value is 57.3552 but the actual value is 57.61125
< m | »

We can see the total time taken for each test and the row picked for each test from
the preceding result. All five tests fail and you can see the custom error message
displayed with the expected and actual values applied to the formatters. The
entire test fails because of the calculation mistake in the actual method. The data
source contains the expected values based on the tax value as 0.12 but the actual
method has the value as 0.125. If you change the value to 0.12 in the method
CalculateTotalPriceTest and rerun the test, the test will pass.

CalculateTotalPriceTest [Results] *OX

|=| Common Results

Test Run: Satheeshkumar@MY-PC 2010-07-10 21:23:48
Test Name: CalculateTotalPriceTest

Result: @ Paszed

Duration: 00:00:00,15817589

Computer Mame: IMY-PC

Start Time: 741042010 8:23:43 PM

End Tirne: 741072010 9:23:43 PM

[=] Data Driven Test Results: 5 of 5 passed

Result Duraticn Data Row  Error Message
@éPazE&cl 00:00:00.0190537 0

(@ Passed 00:00:00,0000318
(@ Passed 00:00:00.0000410
@ Passed 00:00:00,0000391
(@ Pasced 00:00:00,0000385

£ [P 1

T

The Test Run details window shows the status of each test run for each row in the
data source.
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Unit testing an ASP.NET application

Creating the unit test for an ASP.NET web site or application is similar to how we
created one for the normal class library. The ASP.NET unit test is used for testing the
methods or the business logic used for the ASP.NET site. The only difference is the
additional attributes added to the methods to identify the URL and the Host. The
ASP.NET unit test can be run using IIS web server or the development web server. If
it is on the IIS server, we can choose the user identity with which the unit test should
run. The default identity depends on the version of the IIS server and the

operating system.

Let us consider a simple user registration page created using ASP.NET using Visual
Studio. The following is the UI for the user to get registered.

File Edit \“iew Favorites Tools Help

L] = i
1 | N ) it
) 2 » n: R, Search P

Address @:{ http: fflacalhost: 11961 {Default, aspx

Wew User Begistration

First Mame |

Last Name |
Middle Name |
Address

Street

City

Courtry

Ernail |
Phone |

This web application runs on the local development server. The application has two
methods. One is to get the user details from the user interface and create a new user
object and the other is to just display the user name on the screen after submit. The
application also has a class file for the user information.

protected void BtnSubmit Click(object sender, EventArgs e)

{

User usr = new User () ;
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public

{

}

GetUserDetail
LabelOutput.T

user.
user.LastName
user
Address

Street =

user.
user.
user.City =
user.Country
user.Email =
user.Phone =

return user;

FirstName =

.MiddleName =

s (usr) ;
"Hello " + usr.FirstName + " " + usr.LastName +
" you are successfully registered with the site";

ext =

User GetUserDetails (User user)

TextBoxFirstName.Text;

= TextBoxLastName.Text;
TextBoxMiddleName . Text ;
= TextBoxCity.Text;
TextBoxStreet.Text;

TextBoxCity.Text;

= TextBoxCountry.Text;
TextBoxEmail.Text;
TextBoxPhone.Text;

Before generating the unit test for the web application, let us build and run the
application once to make sure it runs as expected.

Now to generate the unit test, open the code file of the web page, right-click and
select the Create Unit Tests... option which identifies all the classes and the methods
for which the unit test can be generated as shown in the following screenshot:

=

C

reate Unit Tests

Current selection: Filter ~

Types
= ELE SampleappforUnitTest
=-[=] {} SampleAppforUnitTest
= EMg SampleAppforUnitTest, _Default
[1-% _Default(
5% BrnSubmit_Click{System.Object, System.Eventargs)

mpleApprortiniTest,

El 5% Page_Load(System.Object, System.Eventargs)
= é%g SamplefppforUnitTest Lser
& User()
@ AccountID
[Z125F address
=7 city
j) Country
f Ernail
[#]25 Firsthlams
[Z125 Lasthame
@ MiddleMame
f Phane
f Street

&

Output project: | Create a new Visual C# test project...

Sektings... H Add Assembly. ..
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Select the methods and the user class for which the unit test can be generated and
tested. Now Visual Studio creates the unit test class file for the new test with the
required attributes and the base code for the test. The unit test code for the two
methods of the web page would be:

[TestMethod ()]
[HostType ("ASP.NET") ]
[AspNetDevelopmentServerHost ("C: \\Workspace\\UnitTest\\
SampleAppforUnitTest\\SampleAppforUnitTest", "/")]
[UrlToTest ("http://localhost:11961/")]
[DeploymentItem ("SampleAppforUnitTest.dll")]
public void BtnSubmit ClickTest ()
{
_Default Accessor target = new Default Accessor();
// TODO: Initialize to an appropriate value
object sender = null; // TODO: Initialize to an //appropriate value
EventArgs e = null; // TODO: Initialize to an appropriate //value
target.BtnSubmit Click(sender, e);
Assert.Inconclusive ("A method that does not return a value cannot
be verified.");

/// <summarys>
///A test for GetUserDetails
///</summary>
[TestMethod () ]
[HostType ("ASP.NET") ]
[AspNetDevelopmentServerHost ("C: \\Workspace\\UnitTest\\
SampleAppforUnitTest\\SampleAppforUnitTest", "/")]
[UrlToTest ("http://localhost:11961/")]
public void GetUserDetailsTest ()
{
_Default target = new Default(); // TODO: Initialize to //an
appropriate value
User user = null; // TODO: Initialize to an appropriate
//value
User expected = null; // TODO: Initialize to an //appropriate value
User actual;
actual = target.GetUserDetails (user) ;
Assert.AreEqual (expected, actual);
Assert.Inconclusive ("Verify the correctness of this test method.");
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There are different attributes added to the unit test methods:

TestMethod: attribute to identify whether a method is a unit test method

HostType: the type of the host that takes care of running the unit test. In this
case it is ASP.NET

AspNetDevelopmentServerHost: this specifies the settings to be used when
the development server is used as the host for the unit testing

UrlToTest: specifies the application URL to be used for the test context

DeploymentItem: this is to specify the items such as files and folders to be
deployed before the test

After creating the test and setting the environment, set the expected values and
include the required assert method for comparing the values and passing the test.
For example, change the GetUserDetailsTest method as follows:

[TestMethod ()]
[HostType ("ASP.NET") ]
[AspNetDevelopmentServerHost ("C: \\Workspace\\UnitTest\\

SampleAppforUnitTest\\SampleAppforUnitTest", "/")]

[UrlToTest ("http://localhost:11961/")]
public void GetUserDetailsTest ()

{

}

_Default target = new Default();

User user = new User () ;

User expected = new User() ;

expected.FirstName = "Subha";

expected.LastName = "S";

User actual;

actual = target.GetUserDetails (user) ;

Assert.AreEqual (expected.FirstName, actual.FirstName) ;

The test will pass if the value of the FirstName and LastName properties of the
expected object and the actual object returned by the method are equal. Right-click
on the method and select Run Tests....

We can use the different assert methods and test all the different scenarios of the unit
test with different expected values.
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Unit testing web services

Web services are similar to any other method in the web application. We have

to just add the reference of the web service and call the method, as we call any
other method of the web application. All the methods and attributes required for
testing the web service are available under the namespace Microsoft.VisualStudio.
TestTools.UnitTesting.Web.

Similar to the web application, the web service can be hosted using IIS server or the
local development server. If it is hosted in the IIS, just add the reference to the unit
test application and call the web service method just like calling the method in the
web application. If it is available on the local machine but not hosted on the web
server, just add the attributes required to start the development server. This attribute
takes care of hosting the service locally.

Let us create a simple web service which returns values based on the input
parameter value that is passed to the web method. Given is the sample code:

public class Servicel : System.Web.Services.WebService

{

[WebMethod]
public string HelloWorld()

{

return "Hello World";

}

[WebMethod]
public string GetuserDetails (int id)

{

string name = "";

if (id == 100)
name = "Subha";
if (id == 200)
name = "Satheesh";

return name;

}
}

After creating the web method, right-click on the method and select Create Unit
Tests... This will create the unit test with the attributes required for the
web service test.

[TestMethod ()]
[HostType ("ASP.NET") ]
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[AspNetDevelopmentServerHost ("C: \\Workspace\\UnitTest\\
SampleAppforUnitTest\\WebServicel", "/")]

[UrlToTest ("http://localhost:15558/") ]
public void GetuserDetailsTest ()

{

Servicel target = new Servicel() ;

int id = 100;

string expected = "User Name';

string actual;

actual = target.GetuserDetails (id) ;

Assert.AreEqual (expected, actual);

}

The preceding unit test method for the web method is very similar to the method for
the ASP.NET application. This web service runs on a local development server. If it
has to run on the IIS server, we can change the configuration settings.

WebServicel™ | ServicelTest.cs | Servicel.asmx.cs*

Application

Build

Build Events
Resources
Settings
Reference Paths
Signing

Web*

Code Analysis

Start Action
(%) Current Page
() Spedfic Page
() Start external program
Command line arguments
‘working directary
() Start URL

(7 Don't open a page. Wait for a request from an external application.

Servers

Apply server settings to all users {store in project file)

() Use Visual Studio Development Server

‘wirkual path:

() Use 115 Web server
Project Url: ihftp:f.l’localhost,l’WebSerwcel

[[] owerride application root URL

Debuggers I
ASP.MET [ Hative Code

Create Virtual Directary

[]56L Server

This is the property set for the Web Service project. The servers are by default set

as Visual Studio Development Server. To change it to run on the IIS server, select
the second option, Use IIS Web server, and create, virtual directory. Now the if we
generate the unit test, the URL used for the unit test would be http://localhost/

WebServicel.
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Just run the test similar to the other test by changing the expected value and using
the required assert methods. Sometimes the test may fail because of unavailability
of the web server or the server may not be running. In that case we can use the
TryUrlRedirection method of WebServiceHelper to try connecting to the URL
before testing. The sample code for redirection would be

Assert.IsTrue (WebServiceHelper.TryUrlRedirection (target,
testContextInstance, "MyServer"),
"Redirection failed.");

Code coverage unit test

This is to see the methods or the code that has been covered by the unit test. This
is the property we can set on the project level before starting the unit testing. Open
the settings file, local.testsettings file, under the solution. If there is a new settings
file then open the corresponding settings file. Select Data and Diagnostics from
the list shown on the left side. Now you need to select the Role listed on the right.
The roles are associated to the agents used for testing. On selecting the Role, the
corresponding diagnostics types are listed so that the required diagnostics can be
enabled or disabled from the list. Check the option to enable Code Coverage.

General

R Data and Diagnostics

Configure data diagnostic adapters for each role
Deployment

Setup and Cleanup Scripts Rele

Hosts <Local machine only>

Test Timeouts
Unit Test
Web Test

Data and Diagnostics for selected role:

Ve Configure

|
MName Enabled e

ASP.NET Client Proxy for IntelliTrace and Test Impact | |

ASP.MNET Profiler
Code Coverage E

Event Log

<]

IntelliTrace

Metwork Emulation

o= O

]

Save As... ] [ Apply I [ ose
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Select Code Coverage and then click on Configure to choose the projects for
collecting the diagnostic information. Now you can see the list of projects or artifacts
to instrument options. Select the project for which the code coverage has to be turned
on and select OK and close the dialog.

Now select the test and run the test again. Once the test is complete we can see the
code coverage details from the Code Coverage window which can be opened using
the option in the Test menu option.

The Code Coverage window shows the coverage details collected from the last test
run. The following is the sample of the Code Coverage Result:

Code Caverage Results - A%
Setheeshkumar®MY-PC 2010-07-10 22055 - | 8 %) ] 1 | O %
Hierarchy Hst Coversd (Blocks)  Net Covered (% Blocks) Cevered iBlocks)  Covered (% Blacks)
4 iy SethesshbumardMy-PC 2010-07-10 220556 108 9160 % 10 G40 %
4 4 Testlibrarydi ] 8235 % 6 1765 %
# {} Testliboary E] 8235 % & 1765 %
% Classl 15 43% [ BT Y
s [Empoger N Y F S (T —
- % Empleyee Employeet cmparer 3 100.00 % [ 000 %
2 gk TesProfforTestingdgp il 8 95285 4
4 ()} TestProjferTestinglpp &l 95.29% 4
4 Ag ClasslTest E 9508 % 4
4 CaleulateTotalPriceTestl) 15 10000 % a
& GetDbjectTeCempareTestd © 10000 % ]
& GetTatelPrcel esti) 4 10000 % ]
& MethadforinternalExsmpleTestl) 1 2500 % 3
@ SempleTemethodtertssetsTest] 4 10000 % [
& get_TestCantert) H 10040 % ]
4 set_TestCententiclass Micrasaft VisualStudio TestTock UnitTesting—. 0 000 % 1

If we know the fix for the test to complete 100% coverage of the method, we can just
right-click on the particular method and select go to source code which will take

us to the source code of the particular method. We can fix the code and rerun the
test until the code is completely covered by the test. To get more details on the code
coverage, add additional columns or remove existing columns to the output window
and collect more details on the code coverage.

Add/Remove Celumns @
Columns:
Mot Covered (Blocks) +

Mot Covered (% Blocks)
Covered (Blocks)
Covered (% Blocks)

[7] Mot Covered (Lines)

[ Mot Covered (% Lines)

7] Covered (Lines)

[ Covered (% Lines)

[l Partially Covered (Lines)
B Partially Covered (% Lines)

[ CK ] ’ Cancel
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Summary

This chapter went through some common statements in unit test projects such as
assert statements and explained the different ways of unit testing the class library
application, ASP.NET web application, and the web services created using Visual
Studio. We have also seen the data-driven testing method which helps us to test
the class methods using the data collected in a data source and attaching that to the
test application. This chapter also covered the different settings and configurations
that we can make on the application configuration file to get the basic code to be
generated by default for the method and class under the unit test. Different Assert
methods and the usage of different assert methods are also explained in detail in
this chapter. Lastly we have seen the method of collecting and analyzing the code
coverage results for the unit tests.

So far we have seen the different ways of testing code developed by the developers.
The next chapter concentrates on testing the actual web application using different
features supported by Visual Studio Team System.
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This chapter concentrates on different ways of verifying website responses for each
request and responses in multiple scenarios such as slow network speed, rendering
on different browsers, or with different numbers of users at a given point in time. All
these factors affect the website performance and response time. Web Performance
Testing helps us verify if website produces the expected result within the expected
response time. This helps us to identify the problems and rectify them before they
happen in the actual production environment. Web Performance Testing also helps
in finding out if the hardware can handle the maximum expected amount of requests
at a time or needs additional hardware to handle the traffic and respond to multiple
user requests.

Discussed here are some of the main testing highlights that are performed on web
applications for better performance and availability:

e Validation and verification test: It helps to verify the inputs or the expected
entries that satisfy the requirements. For example, if a field requires a date to
be entered, the system should check for the date validation and should not
allow the user to submit the page until the correct entry is made.

e Web page usability test: It is the method of simulating the user's way
of experience the application in production, and testing the same as per
requirement. This could be something like checking help links, contents in
the page, checking menu options and their links, think times between the
pages and message dialogs in the pages.

e Security Testing: It helps us to verify the application response for different
end users based on the credentials and different other resources required
from the local system or a server in the network. For example, this could be
writing/reading the log information file in the network share.

e Performance Testing: It verifies web page responses as per expectations
based on the environment. This also includes stress testing and Load Testing
of the application with multiple user scenarios, and the volume of data that is
explained in detail in the Chapter 7, Load Testing.
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o Testing web page compatibility: It is the method of testing multiple
browsers based on user requirements. The web page presentation depends
on how well the components are used and supported on all the different
browsers that end users may choose.

e Testing a web application using different networks: This is because of the
user location that varies based on where the user is accessing the system
from. The performance and the accessibility of the application are based
directly on the network involved in providing the web pages to the user. This
is also part of performance testing. For example, it could be a local intranet or
an internet with a lower network speed.

There are many other types of testing that can be performed as part of Web
Performance Testing such as using different operating systems, using different
databases, or installing different versions of an operating system.

All these tests with many additional capabilities are supported by Microsoft Visual
Studio 2010. Dynamic web pages can be created by any of the supported .NET
languages by Visual Studio using the ASP.NET web project and web page templates.
Custom services, components, and libraries are used in the web application to get the
functionality and make it more dynamic. Other scripting languages and technologies
such as JavaScript, Silverlight, and Flash are used in the web pages for validations

and making the presentation better. Once we are ready with the web application, we
need to test it and deploy it to check if the website functionalities and qualities are
satisfied as per requirements. To get there, Microsoft Visual Studio 2010 provides
tools for testing a web application. There are different ways of using the tool to test the
application. One is to use the user interface to record and then add the validation rules
and parameters to make it dynamic. The other way is to record the requests and then
create the coded Web Performance Test for the recorded Web Performance Test and
customize it using the code.

This chapter explains the basic means of Web Performance Testing using Visual
Studio 2010 but also of using features such as adding rules and parameterization of
dynamic variables. Microsoft Visual Studio 2010 provides many new features to Web
Performance Testing such as adding new APIs to the test results, Web Performance
Test results in a separate file, looping and branching, new validation and extraction
rules, and many more. This chapter will provide detailed information on the following
listed features:

e Creating a new Web Performance Test

o Web Performance Test Editor and properties

e Web Requests properties, validations, and Transactions

e Toolbar options and properties

e Performance Session for Test

e Debugging and Running Web Performance
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Creating Web Performance Test

The Web Performance Test activates the web performance test recorder to record

all the actions that are performed while browsing websites and adds it to the
performance test. The recorder comes by default with Visual Studio Ultimate.
Creating a performance Web Performance Test is similar to creating any other test in
Visual Studio. There are three different ways to create a new web performance test:

1. Select the test project, right-click, and choose Add.

2. Select the menu option Test and choose New Test... which opens the Add
New Test window containing the different test type templates.

3. Select the menu option Test and choose Windows and then select Test View,
which opens the Test View window listing all available tests. Right-click on
the surface of the Test View window to open the context menu. Choose the
New Test option, which opens the Add New Test window.

4. After selecting one of the above three, select the Web Performance Test
template from the list of different test types.

Add Mew Test
Templates:
@ —5‘} =l g?ﬁ I-E: &=
p=ct wEcH = o
Basic Unit Coded UL Database  Generic Test Description
Test Test Unit Test ‘You can use a web performance test

s within a load test to test the performance
Q & Q% : @'_:;t QE:;f of a Web site.

Load Test Ordered Test  Unit Test Unit Test
Wizard

o

Web
Performan...

Test Mame: '."'."EbPE|fcrma neeTestwebtest

Add to Test Project: E‘ﬁ EmployeeTestProject

[ ok ][ canca |

Once you select the Web Performance Test and click OK, a new test is created under
the selected test project and a new instance of a web browser opens. The left-pane of
the browser contains the Web Test Recorder for recording the user actions.
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Recording a test

The web test recorder is used mainly to record all the actions performed while
browsing web pages. The recorder records all requests and responses and helps us
to find out if the request produces the expected result as per the requirement with
different scenarios.

The user can request web pages to record and create the test scenario. Once the
scenario is created, we can build the scenario or customize it to make it more
dynamic using parameters and a dynamic data source.

As stated above, after starting the Web Performance Test, a new browser window
opens with the web test recorder. The recorder has five different options as follows:

Record: This is to start recording the web page requests.

Pause: This is used to pause the recording. In some cases, we may not
want to record all requests in the web application. But we would have first
identified the pages for which we may have to pause the recording and
restart the recording for the forthcoming pages.

Stop: This is to stop the recording session. As soon as we click on the Stop
button, the browser will close and the session will stop.

Add a Comment: This option is used for adding any additional comments to
the current request in the recording.

Clear all requests: This is to clear out all the requests in the recording.
Sometimes, if we make mistakes in the recording, or if the web application
we are testing is not the correct one, then we can clear all the requests and
start from the beginning.

@ Blank Page - Windows Internet Explorer EI@
QU - e mmmm o] x| e 7]
T Favorites /& Blank Page fi ~ B ~ = & v Pagev Safety~ »

I Pause M@ Stop | __]| x

Done & Internet | Protected Mode: Off 3 v H100% ~
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Before we proceed to Web Performance Testing, let us create a sample web
application for testing. Let's consider a new employee creation page in which the
user has to provide information such as First Name, Last Name, Middle Name,
Occupation, and Address. This information is required to keep track of user activity
in the website, which is common in most websites. For our example, let us consider
only this simple page. It contains a Save option which collects all the information
entered by the user and saves it to the database table. The user entries are validated
as per the requirement, which we will see in the examples in the subsections. The
database is the SQL Server Express database with one table for storing all the
information. The following is the database table for the sample application:

dbo.Employee: Table(my-pc\0e4165d3-93da-48.C\SATHEESH\TESTING\APPS\EMPLOYEEM.., ~ O

Column Mame Data Type Allewe Mulls i~
GAlEmployesID| int F
[First Mame] nvarchar(50} |
[Last Mame] nvarchar(50} |
[Middle Name] nvarchar{50} 7l
Departrment rvarcharia0} L
Qccupation nwvarchar(a0} & i
Gender nvarchar(50} &
City nvarchar(50}
State nvarchar{50} 7|
Country rvarcharia0} ]
Phone int & |
El -

Column Properties
a4 (General) =
(Mame) EmployeelD (i
Allow Mulls Mo
Data Type int
Default Yalue or Binding -
l &R.'].eneral'.l
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The sample application web page user interface is shown here with some required
fields such as those to show the validation error messages and the Insert option to
send the request with the details:

@ Employee - Windows Internet Explorer EI
@1\;} - |§. http://localh... v| b | "?| X | |b Bing

{“_f Favorites . & Employee f’:ﬁ T

EMPLOYEE MAINTENANCE

Add new Employee
First_Name |
Last Name
Middle_Name
Department
Occupation
Gender
City
State
Country

Phone

nzert Cancel

€ Local intranet | Protected Mode #3 = H100% -

The application can be tested when it is hosted on a web server or when it is running
on the local development web server within Visual Studio 2010. The examples given
in this chapter are based on the local Visual Studio 2010 development server. The
approach is the same for hosted application on a web server.

As we are using the Visual Studio 2010 local development web server, build the
new web project and keep it running. Get the web address from the running web
application so that we have the web address with a dynamic port assigned to it.

First, let us look at the features of the Web Performance Test and then we can go into
the details of collecting information from the test and the actual testing.
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Create a new web performance test so that you get the new web test browser
recorder window. The Web test tool opens the Microsoft Internet Explorer browser
for the recording as IE is the default web browser for testing. Now in the Address
bar, enter the web page address and hit Enter. In this case it is going to be http://
localhost:3062/Employee/Insert.aspx (this is a test address using the local web
server and will vary based on the dynamic port assigned to it). If you are planning to
test the application from the hosted server, then record the test by browsing the web
pages from the hosted server. Whether it is hosted on a server or a local development
server, the web application should now be up and running for testing. Once you

get the web page, enter all the required details and click on Insert to save the new
employee details. You can see each row getting added to the tree view below the
recorder toolbar. All request details will get recorded till we hit the Stop button

or the Pause button. To get the test scenario right, enter all the required fields and
perform a positive test so that there are no error messages displayed. After getting
the scenario, we can perform invalid entries and test the application.

After entering the URL and hitting Enter in the Address bar you can see the page
loaded on the right, while the request is captured on the left.

@ Employee - Windows Internet Explorer EI@
-~ - hitp://localh... = | B | %4 | X ||t Bing B
s |

{\‘3 Favorites . @ Employee ;’-} - E £, | m v Page~ 2

Web Test Recorder X

EMPLOYEE MAINTENANCE

< Back

Add new Employee

First_Name Satheesh
Last_Name Kumar
Middle_Name N

Department

Occupation Architect

Gender

City
State
Country India
Phone 1112223330
€ Local intranet | Protected Mode: Off fa o~ H|I10% -
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Enter all request details and then click on the Insert button. As soon as the web page
is submitted, we can see the second request captured by the recorder with its details

and this is shown in the tree view.

(€ Employee - Windows Internet Explorer

== ]

nployee/L

@U 4 |£ http://localhost

4 Favorites @ Employee

[ &[4 x ][ sig 2 -

5~ B -~ = @ v Pagev Safetyv Toolsv @~

Web Test Recorder

[87Record) w Pause @ Stop | (@] X

& hittp:/Aocalhost: 3062/

Employse./List.aspx
£2/Employee/Insert aspx
3062/Employes./Insert . aspx
1-{£% Form Post Parameters
_:‘_',] __EVENTTARGET=ctlD0SContent PlaceHolder SFormView 15cti02

IEWSTATE=/wEPD
EVENTVALIDATION=/

‘wEWDQLHBIGFAQ
4 First_MameSTextBox1=5athessh

Last_MNameSTextBox1=Kumar

Middle_NameSText Box1=N

18ctD4sct
18t D4:

. GenderSTextBax1=Male
. CitySTextBoxT=Bangalore
__StateSTextBox1=Kamataka

£ DSContentPlace Holder1SFormis __CountrySText Box1=India

-_:(_'i| ctl00&Content Place Holder 13FormView 15cti048ctiDSS_ Phones TextBox1=1112223330

i @A in in

YPZBYCAgUPZBYCAGMPZBYCAGEPZBYCZ
AQKErLPoAgLyviMyh AwLYgMNhjAgyzh Lk KAuCod|

EMPLOYEE MAINTENANCE

< Bz

Employee

First_Hame Last Name Middle Name D

SR i 3

€& Local intranet | Protected Mode: Off fp v ®100% -

We had three requests during the recording: one for main page displays to select the
employee details page, a second one to select the insert option to enter new employee
details, and the third option to save the employee details and display the mail screen.
The details of these requests are displayed in the tree view. If you expand the third
root node in the tree view, you can find different values or strings passed by the

web application on clicking the Insert button captured under the folder Form Post
Parameters. You will also note that the event took place on clicking the Insert button
in the web page. All other details are the parameter values posted by the request.

There are different protocols used for sending these requests: HTTP-GET, HTTP-

POST, and SOAP:

e HTTP-GET (Hypertext Transfer Protocol-GET) protocol appends the query
strings to the URL. The Query string is the name and the value pair that is
created out of the parameters and the data.

e HTTP-POST (Hypertext Transfer Protocol-POST) protocol passes the name
and value pairs in the body of the HTTP request message.

e SOAP protocol is an XML-based protocol used for sending structured
information. This is mostly used by the web services.
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From the recording details you can see that only the independent requests (GET

or POST) are recorded, not the dependent requests such as requests for getting the
images and other such requests. These requests will be reported only when the test is
run, but during recording it will neither be shown nor captured.

When the web application is run, the application dynamically generates data such
as session ID and is sent through Query String parameter values and Form Post
parameter values. The Web Performance Test uses these generated parameter
values by capturing them from the HTTP response using an extraction rule and
then binding them to the HTTP request. This is known as the promotion of dynamic
parameters. Detecting dynamic parameters happens immediately after finishing the
web performance testing recording. On a click of the Stop button in the recorder
window, you can see a dialog window with the message, Detecting Dynamic
Parameters, and the progress bar. The dialog displays a message, Did not detect any
dynamic parameters to promote. If dynamic parameters are detected, the Promote
Dynamic Parameters to Web Test Parameters dialog box appears.

Adding comments

While recording the web page requests, we may need to add some comments about
the page or the test. This comment could be any text with additional information
for our reference. This is similar to the comments that we add to our code during
development. Sometimes we may need to add information about the steps to be
followed during the test. Basically, comments are there to record the information
about the task that we may have to do during the test, but could easily forget to do.
These comments can be added by just clicking the Add Comments button in the
Web Test Recorder toolbar.

Cleaning the Recorded Tests

In the web test recording we might have requested many pages, but at the end of the
recording we may not need all of the requests to be part of testing. This is because
we might have forgotten to stop and restart the test, or we might have stopped and
restarted the test at the wrong place. To remove the unwanted recording of the
requests we have to edit the recording. We should go through each recorded request
and delete the requests that are not required.
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Copying the requests

In some situations, we may need the same requests to be tested multiple times, for
example, page refresh. To simulate this, we can copy the recorded requests and place
them into the recording list. We can copy a request any number of times. We need

to select the request from the list in the tree view, right-click and select Copy or use
(Ctrl + C) and then select the destination folder, right-click and choose Paste.

By copying the requests we are also changing the order of testing. This
is an easy way to change the order. Instead of copying, we can also cut
»  and paste the requests to a different place just to change the order. But
% we should be careful in changing the order that the dependent requests
are not affected. For example, if request B is dependent on request
A, then we should not move request B before A. We should take care
while copying and changing the order of tests.

Web Performance Test editor

After completing all requests recording, click on the Stop option in the Web Recorder
pane which will stop recording and close the browser window. Now you can see the
WebTest editor window open and the recording details in the WebTest editor.

WebPerformanceTest.webtest v B'X
GrlEE e ERIaHaRE

o%] WebPerformanceTest
- &= http://localhost:3062/
://localhost:3062/Employee/List.aspx
[-[& http://localhost:3062/Employee/Insert.aspx
B 5 oconon 3062 Employee et e
a {3 Form Post Parameters
-J0] __EVENTTARGET=ctl00SContentPlaceHolderl SFormView1Scti02
- Ja) —EVENTARGUMENT={{SHIDDEN1._EVENTARGUMENT]}
0] _VIEWSTATE={{SHIDDENL.__VIEWSTATE]}
-] _EVENTVALIDATION={{SHIDDEN1._EVENTVALIDATION}}
-(Jg ctl00SContentPlaceHolderlSFormViewl Sctl045cti00S_First_NameSTextBox]=Satheesh
-[fg) ctl00SContentPlaceHolderl SFormViewlScti0d4Scti0lS_Last_NameSTextBoxl=Kumar
v‘_’@ ctl00SContentPlaceHolderlSFomViewl Sctl045ctl025__Middle_NameSTextBoxl =N
- Jg] ctl00SContentPlaceHolderlSFormViewl Sctl045ctl03S_DepartmentSTexdtBoxl=IT
~[{g) ctl00SContentPlaceHolderlSFormViewlSctl045ctl0dS_ OccupationSTextBox = Architect
.. -_@ ctl00SCententPlaceHolderlSFomViewl Sctl04$ctl05S__GenderSTextBoxl=Male
-[Tg) ctl00SContentPlaceHolderl SFormViewl Sctl04Sctl06S__CitySTextBoxl=Bangalore
-(Jg) ctl00SContentPlaceHolderlSFormViewl Sctl04Scti07S_ StateSTextBoxl=Karnataka
-[fg) ctl00SContentPlaceHolderlSFormViewlScti045cti08S_CountrySTextBoxl=India

L@ ctl00SContentPlaceHolderlSFormViewl Sctl045ctl09S__PhoneSTextBox1=1112223330
B~ 4 http://localhost:3062/Employee/Details.aspx
a -3 QueryString Parameters

. EmployeelD=159

=3 Yalidation Rules
< Response URL
i...5) Response Time Goal
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The editor shows the tree view of all the requests captured during recording. This
editor also exposes the different properties of requests and the parameters for each
request. We can set not only the properties, but also the Extraction and Validation
rules using this editor. There are different levels of properties that we can set using
the WebTest editor on the recorded requests:

e Properties at WebTest root level, which applies to the entire Web
Performance Test, for example, setting the user credentials and giving a
description to the test.

e Request level properties that apply to individual requests within the web
test. For example, we can set the timeout, think times, and recording results
properties on each request level.

e Properties for a request parameter apply to the requests using HTTP-POST
or HTTP-GET protocol. Each parameter in the request contains parameters
such as URL encodes, value, and name.

e Setting the extraction and validation rules for the responses to make sure the
request gets the expected results and that they are validated.

Apart from all these the Web Performance Test editor has a toolbar that provides
different functionalities such as running the test, adding a new data source, and
setting the credentials and parameters, which are explained in detail in the

coming sections.

Web Test Properties

The following are the different Properties of the WebTest that we can set using

the editor:

Property Description

Description To specify the description for the current test

Name Name of the current WebTest application

User Name This is to specify the username of the user for this test, if we are using
a user credential; we can also associate this with a data source of any
type such as CSV file, XML file, or a Database

Password This field is useful in the case of the use of any specific credentials
for the test; this is the password for the username specified in the
Username field

PreAuthenticate  This is a Boolean filed, which indicates whether the page has to be

authenticated on every request or not; only if this property is set to
true, the authentication header is sent for each request, otherwise
headers are sent, if required; the default is True
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Property Description

Proxy In some cases, the requested web pages in the test might be outside
the firewall which has to go through the proxy server; so we can use
this field to set the proxy server name to be used by the test

Test ID This is the unique ID to identify the test; this ID is auto generated
when we create the test; this can be used to define the test in a coded
Web Performance Test; this property gets the unique identifier when
implemented in the derived class

Stop On Error This is useful to inform the application whether to stop the test or
continue in case of any errors; if this value is true, the execution of
the complete test will stop in the first occurrence of the error; the
default is True.

VT ETE T et Eo AT T H

-G |EES

Microsoft.VisualStudio, TestTools, WebStress, TestCazsell -
2] WebPerformanceTest == A =1
n & hitpi/localhost3062 | 2l |J
------ _de http:/flocalhost3062/Empl Bescrphon
G1-[ 3 hit ocalhost:3062/Empl Mame WebPerformanceTest
£~ & http://localhast:3062/Empl Password
E‘\_J Form Post Parameters Prefuthenticate True
----- [ty _EVENTTARGET=ct Proxy
7 _EVENTARGUIMENT] Stop On Error False
[ _VIEWSTATE={{SHIl TestID 163cd7b4-5eld-43a2-aa4f-03532F7
_eentvalpation  [ENTEEE [=]

ctl05ContentPlace
.y ctl00SContentPlacel
----- _I’(_I']] ctli05ContentPlaceH
----- _l'(_!]] ctlld5ContentPlace
----- ._|’(_'j| ctl005ContentPlaceH
j ctll0SContentPlaceH
j ctll0SContentPlaceH
j ctl00sContentPlaceH
ctll05ContentPlace
-1y ctl0sCeontentPlaceH| User Name

- http://localhost:3062/Empld Type the name of a user for this Web test when you are using
,3 3 QuenyString Parameters credentials. Supports data binding.

_j EmployeelD=158
=-C3 Validation Rules

: = Response URL

.5 Responze Time Goal

Web Performance Test request properties

The following are the properties of the requests within the Web Performance Tests. If
you select any request from the tree view and open the properties, you can find these
properties for each request:
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[rre— |
e Ee R
.ﬁi] WebPerformanceTest =
3 P i v AX
‘localhost:3062/ =P
lecalhest:3062/Employee/List.aspx Microsoft.VisualStudie. TestTools, WebStress,RequestUl -
&3} localhost:3062/EmployeeInsert.aspx
= ‘localhost:3062/Employee/Insert.aspx
=-Ld Ferm Post Parameters £ahe Eortiol foee E
[l _EVENTTARGET=cti00SContentPlaceHol| ~ Enceding utf-8
_ EVENTARGUMENT={{SHIDDENL.__EVEN Expected HTTP Status Code 0
VIEWSTATE={{SHIDDENL. _VIEWSTATE Expected Response URL http://localhost:3062/Employee/List.aspix
Gty _EVENTVALIDATION={{SHIDDENL._EVE Fellow Redirects True
-z ctlo0SContentPlaceHolderl SFormViewl s Method POST
ctli0SContentPlaceHolderl SFormViewd § Parse Dependent Requests True
[ig] cti0sCententPlaceHolderl SFormViewls Record Results True
iy ctl0SContentPlaceHolderl SFormViewd § Reporting Mame
—Iﬁl ctl0sContentPlaceHolderl SFormViewl s Respense Time Goal (seconds) 0
[y ctl0SContentPlaceHolderl SFormViend § Think Time (seconds) g
ctli0SContentPlaceHolderl SFormViewl § Timeout (seconds) 300
5 -
-]y ctl005ContentPlaceHolderl SFormViewl s Ul http://localhost:3062/Employee/Insert.as|
-_;cj ctlI05ContentPlaceHelderl SFormViewd § NG 11
-‘:(_‘ﬂ cti05ContentPlaceHolderl SFormViewl s
- _d http://localhost:3062/Employee/Details.aspx
L& hitp: ploy P
-3 QueryString Parameters
] EmployeelD=153 Cache Control
=-C3 Validation Rules True indicates that the requests are cached. False indicates that the requests
i =) Response URL are not cached.
----- 5 Response Time Goal

Property Description

Cache Control  This property is to simulate the caching property of the web pages.
The value can be true or false. If it is set to true, it means that caching is
turned on, which means that the dependent requests are retrieved only
once for subsequent requests. For example, an image file used in all the
web pages is retrieved from the source only once and kept in cache and
re-used for all further requests.

If we turn caching off, then the dependent requests are retrieved from
the source for every web page request. If it is an image, then the same
image file will be retrieved for every request even though it is the same
image. This property is very useful when testing performance by turning
the caching on and off. Based on the performance we can see whether to
cache the data or not.

This property is set to the main request but not to dependent requests of
the main requests. An image embedded within the web page is one of
the best examples of a dependent request.

The default value for this property is False.

Encoding This is defaulted to utf-8 as most of the HTTP requests are utf-8
encoding. It can be changed if we need a different encoding for the texts.
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Property

Description

Expected
HTTP Status
Code

Expected
Response URL

Follow
Redirects

Method

Parse
Dependent
Requests

Record Results

Response
Time
Goal(Seconds)

We can set this to the expected status code for the request. For example, if
we don't want this request to be found on the server then we set this value
to 404. The error code 404 denotes that the resource cannot be found. The
default is set to 0 which returns pass if the return status is in the 200 or 300
range and returns fail if the return status is in the 400 or 500 range.

This is set to the final URL response that we expect after the current
request and redirects, if any, are made. This is to validate the response.
The expected response is validated using the validation rule.

This is set to true or false based on whether we want to allow the page
redirects made by the request to follow or not. If set to true, then the
request continues to its redirected web page and verifies if the status
is the code entered for Expected HTTP Status Code. If it is false, the
redirects are not followed.

For example, if the value of the Expected HTTP Status Code is set to any
value between 200 and 300, and the Follow Redirects is set to True, then
the end result status of the request after all redirects should be a success.

Status code with 200 or 300 level is a pass while status level with 400 or
500 is a failure.

This property is used to set the request method used for the current
request. It can either be GET or POST.

This property can be set to True or False to parse the dependent requests
within the requested page. For example, we may not be interested in
collecting the details for the images loaded in the web page. So we can
turn off the requests for loading images by setting this to False. Only the
main request details will be collected.

We should not get confused with this property and the Cache control
property. Cache is to disable the dependent requests after caching the
first occurrence of the request, but this property is to completely switch
off the dependent requests or to completely turn them on.

This is a Boolean value which can hold true if the performance data has
to be collected for this HTTP request. It is false if the data is not required
to be collected

There are situations where users need the application to respond quickly
without any delay. To test this scenario, we can set this property to the
expected maximum response time and then test the pages to find out
the ones which do not meet the requirement. This value is specified in
seconds. The default value is 0, which means the property is not set
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Property Description

Think This is set for the think time required by a user between pages. This

Time(Seconds) is not the exact time that the user can spend thinking, but is a rough
estimation. Also, this property is not very useful for the normal single
user Web Performance Test. This is very useful in the case of a Load
Test where we can predict the load including the think time of the user
between the pages.

The recorder automatically records the think times at the same time as
recording the test

Timeout This is the expiry time for the request. This is the maximum time for the

(Seconds) request to respond back. If it doesn't return within this limit, then the
page gets timed out with an error.

Version This is to set the HTTP version to use for the request, which can be 1.0
or 1.1. The default is 1.1 which is the normal or the latest of the HTTP
versions.

Url This is the URL address for the request.

Other request properties

Each request in the Web Performance Test has its own properties, and there may be
many dependent requests for each main request. We can get and set some properties
even at the dependent request level. This is based on the request submit method GET
or POST used for the request. We can set the values for the parameters used in the
request. Also, there are some validation rules and extraction rules that can be used to
extract the information from the request response.

Form POST parameters

These are the parameters sent along with the request if the method used for the
request is POST. All field entries made by the user in the web page are sent to the
server as Form POST Parameters. After recording we can check the actual values of
the parameters that were sent during the request.

¢ Name denotes the name of the component used for collecting the data.

e Recorded Value is the value entered by the user during recording. This is a
read-only field which is assigned while recording.

e URL Encode determines whether the Name and Value of the parameter
should be URL encoded or not. The default is True.
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e Value is the actual parameter value which should be used during testing.
Initially, it is set to the same value as the recorded value, but the user can
change it. This property also has the flexibility to be bound to a different data
source such as a Database or XML file or a CSV File. This is very useful in
the case of testing for different sources of information and multiple test runs
with different sets of data. The next section covers more on how to add the
new data source and point to the fields.

In the following screenshot, the Middle Name field was not entered by the user before
submitting the form, so it contains nothing. The tester can change the parameter value
by selecting the form parameter property and changing the value field.

WebpetomenceTetncbics < R
-G e [ BmE a0
o WebPerformanceTest

flocalhost: 3062/
localhost:3062/Employee/List.aspx
localhost:3062/Employee/Insert.aspx
//localhosti3062/Employee/Insert.aspx

ig _ EVENTTARGET=ctll05ContentPlaceHolderl SFormViewl Sctid2
_ EVENTARGUMENT={{SHIDDEN1,_EVENTARGUMENT}}
-] _VIEWSTATE={{SHIDDEM1._VIEWSTATE}}

[t EVENTVALIDATION={{SHIDDENL,_EVEMNTVALIDATION}}
iy ctl00SContentPlaceHelderl SFormViewl $ctld45ctid0S_First_MameSTextBoxl = Satheesh
ctildSContent! = Limar
cthosContent] ToPErties TBXLy
_:(_'j‘ ctiD0SContentll  Microsoft.VisualStudic, TestTools \WebStress,FormPostPar ~ fiT

[y cti0SContentd rchitect
iy cti00SContent!
ctooscontencl DS <t00SContentPlaceHolderl SFormViewl SctlddSctios_First_ NameSTextBoxd |
—:ﬁl ct00SContent Recorded Value Satheesh =
[ ctl00SContent URL Encode True
{7 ctil0SContentl Value Satheesh 3330

=4 http://localhost:3062/)
QueryString Parar
0 EmployeelD=1
1 Validation Rules Name

=

=) Response URL Type the name of the form post parameter, Supports data
binding.

=) Response Time G

Sometimes, there are additional properties based on the type of control we use on the
web page. In that case, we may have to set those properties as well. For example, if we
use the File Upload control, we may have to set the type of file that can be uploaded.
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QueryString parameters

This is very similar to Form POST Parameters. These query string parameters are
listed under the request which uses the QueryString method for the request.

Webpertomancerestwebtest < R
4= |5 G o [EA TR [ B e |
,_'i] .‘.".."r:hPr:rformanceTEEt

!flocalhost:3062/
ocalhost:3062/Employes/List.aspx

..... Ld http:
-4 httpi//localhost:3062/Employee/Insert.aspx
_é& http://localhost:3062/Employes/Insert.aspx
; E.L_l Form Post Parameters

- hitp://localhost:3062/Employee/Details.aspx
|_’—_||__l CQueryString Parameters

. —"ETI EmployeslD=158 [properties - X
=-3 Validation Rules
= alaatian e Microsoft.VisualStudio. TestTools, WebStress, QueryStringP -
Response URL N

l:ﬂ Response Time Geal SZ ‘}jl |J
Recorded Value 159

Show Separate Reques False

URL Encode False
Value 139
Name

Type a name for the QueryString parameter, Supports data
binding.

The properties and the usage of QueryString Parameters are the same as Form Post
Parameters properties, except for an additional property which is Show Separate
Request Result. This property is used for grouping the requests based on the value
of this query string parameter. This is very useful when Load Testing for grouping a
bunch of requests based on this field value. The default is False.

Extraction rules

Extraction rules are useful for extracting data or information from the HTTP
response. Normally in any web application, the web forms are interdependent. This
means that the request is based on the data collected from the previous request's
response. Each request from the client in the web receives some kind of response
from the server with the expected data within it. The data from the response has

to be extracted and then passed on to the next request by passing the values using
query strings or values persisted in the viewState object, or using Hidden fields.
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In previous examples, we used the new employee creation page where the user can
enter details to create new employee details, or the user can select the employee from
the list page and get the employee details displayed, or select the emergency contacts
or absence details for the employee. In this case, once the user selects a particular
employee from the list, we have to validate the user and pass on the user information
to the next absence.aspx or emergencycontacts.aspx page where the absence
details and emergency contact details are displayed.

This validated user information is hidden somewhere in the request using ViewState
or Hidden fields. In this case, we can use the extraction rules to extract the user
information and pass it on to the next request, or to further requests. We can extract
the information and store it in the context parameter and use it globally across all
requests following this.

Visual Studio 2010 provides several built-in types of extraction rules. This helps us

to extract the values based on the HTML tags or different type of fields available in
the web form. If we need additional extraction behavior, which is not supported by
the existing one, then we can go for the custom rules. The following are the existing
Extraction rule types.

Add Extraction Rule

Select a rule: Properties for selected rule:
[=l5elected Option | |

[ElExtract Attribute Value 4 L OpBon

[ZiExtract Form Field Context Parameter Mame
[E1Extract HTTP Header 4 Properties

[=1Extract Regular Expreszion Tag Mame

[E1Extract Text Attribute Mame
[=1Extract Hidden Fields Attribute Value

Remove Tags in Inner Text True
Has Closing Tag True
Collapse Extra White Space True
Index -1

Context Parameter Name

The name of a test context variable to associate with the extracted
value,

Description for selected rule:

Extracts the inner text from the specified HTML tag.
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Rule Type

Description

Tag Inner Text

Extract Attribute Value

Extract Form Field
Extract HTTP Header
Extract Regular Expression

Extract Text

Extract Hidden Fields

To extract the inner text from the specified HTML tag. We
can use the attribute name and value parameters to find
the exact match of the attribute and then find the inner text
from the matching attribute.

This is to extract the attribute value from the request page
based on the tag and the attribute name; we can also use
the optional matching attribute name and value within
the same tag to find out the required attribute easily; the
extracted value will be stored in the context parameter

This is to extract the value from one of the Form fields in
the response; the field name is identified here

This is to extract the HTTP message header value in the
response page

This extracts the value using the regular expression to find
the matching pattern in the response

This is to extract the text from the response page; the text
is identified based on its starting and ending value with
text Casing as optional

This extracts all hidden field values from the response and
assigns them to the context parameter

The screenshot below shows the sample image added to the employee maintenance
web pages. The image source is highlighted in the following screenshot of the code:
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Now let us add an extraction rule for the image that we have for the employee
maintenance web pages. The following screenshot shows how to set the properties of
the Extraction Rules. This extraction rule is created for a sample HTML image used
on the page. The extraction rule type is an Attribute Value rule to find the image
source URL used for the image.

Add Extraction Rule
Select a rule: Properties for selected rule:
[E15elected Option 41 |
[E1Tag Inner Text :
Extract Attribute Value 4 Optess
[Z1Extract Form Field Context Parameter Name ImageSource
|E1Extract HTTP Header 4 Properties
ZiBxtract Regular Expression img
|=1Extract Text Attribute Name srC
|Z1Estract Hidden Fields Iatch Attribute Name title
Match Attribute Value Imagel
Html Decede True
Required True
Index a
Tag Néme
Mame of the tag that centains the attribute value to exdract or validate,

Description for selected rule:

Extract the value of an attribute from a specified HTML tag.

[ ok ]| conce

We can add as many rules as we want, but should make sure that the Context
Parameter Names are unique across the application. It is like a global variable used
in the application, which is referred to in all the forms.

By default, Visual Studio adds extraction rules for hidden fields automatically. The
references to the hidden fields are also automatically added to the Form POST
Parameters and Query String Parameters.

For coded Web Performance Tests we can create a custom extraction rule by deriving
from the ExtractionRule class.

[148]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

Validation rules

Every application has some sort of validation done on the input and output data, for
example, a valid e-mail address, a valid username without any special characters,

or a valid password which is not less than six letters. All these validations are
performed using the validation rules against the fields as per expectation.

Validation rules are simply defining criteria which the information contained in the
response has to pass through. All the data collected from the response is validated
against the set of defined rules. If it passes it means that the response is validated,
otherwise the test fails. For example, if the user has to enter a specific value or if the
user has to select a value from a set of values then we can define these validations as
rules and use them against the values returned in the response fields.

Visual Studio 2010 provides a set of predefined rules for validations. These rules are
used for checking the text returned by the response.

To add the validation rules, just right-click on the request and select the Add
Validation Rule option which opens the validation rules' dialog. Select the type of
validation rule required and fill in the parameters required for the rule.

Ldd Validation Rule
Select a rule: Properties for selected rule:
7 Selected Option 4] |
Response Time Goal 480y tions . =
=) Form Field Level High
Z Find Text Froperties
5 Maximum Request Time Tag Name
5 Required Attribute Value Attribute Mame |E
5 ;
& Required Tag Attribute Value
=],
= Response URL Expected Inner Text
Remove Tags in Inner Text True
Has Closing Tag True
Collapse Extra White Space True -
Level
Sets the validation rule level, Only rules at or akove the load test level
are executed when a Web test is run under load.
Description for selected rule:
Validates that the specified expected inner text exists within the specified HTML tag,
OK ] ’ Cancel
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Validation Rule Type

Description

Selected Option

Tag Inner Text
Response Time Goal

Form Field

Find Text

Maximum Request
Time

Validates that the specified option in the HTML 'select' tag is
selected. The parameters are:

Select Tag Name
Expected Selected Option
Index

Ignore Case

Validates if the specified expected inner text exists within the
specified HTML tag

Validates if the response time for the request is less than or
equal to the response time goal as specified on the request

The existence of the form field name and value is verified using
this; the parameters are:

Form Field Name
Expected Value

This is to verify the existence of a specified text in the response;
the parameters used for this are:

Find Text

Ignore Case

Use Regular Expression
Pass If Text Found

This is to verify whether the request finishes within the
specified maximum request Time

Max Request Time (milliseconds)
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Validation Rule Type Description

Required Attribute This is similar to the attribute used in the Extraction rules;
Value in extraction rules we just extract the value of the specific
attribute using the tag and the other attribute within the
tag; but here in validation rules, we use the same tag to find
out whether the attribute is returning the expected value;
the parameters used here are the same as the ones used in
extraction rules with an additional field to specify the expected
value. The properties are:

Tag Name

Attribute Name
Match Attribute Name
Match Attribute Value
Expected Value

Ignore Case

Index

The index is used here to indicate which occurrence of the
string to validate; if the index is set to -1, then it checks any
form field value in the form and passes the test if any one
match is found

Required Tag To verify if the specified tag exists in the response; we can also
set the minimum occurrence if there is a chance of getting the
same tag many times in the response; the parameters are:
Required Tag Name
Minimum Occurrences

Response URL This is to verify whether the URL is the same as the Expected

URL; the property is the level for the response URL; the level
can be High, Medium, or Low

We can keep adding as many number of validation rules as we want, but as the
number grows, the performance or the time taken for the test will also grow. So we
should decide which one is the most important for Load Testing. These rules will
affect the time taken for the test.

In all the above rule types, we have a special parameter known as the Level that can
be set to Low, Medium, or High. As mentioned earlier, the Load Test performance
is affected directly by the number of validation rules we have. So to control the
execution of rules in a request during the Load Test, we can use the Level property.
The level does not mean the priority for the rule, but it defines when it should get
executed based on the Load Test property. The Load Test also has properties of Low,
Medium, or High.
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Based on the following Load Test property, the rules with the corresponding levels
will get run during the Load Test:

e Low— All validation rules with level Low will be run
e Medium — All validation rules with level Low and Medium will be run

e High— All validation rules with level Low, Medium, and High will be run
Based on the importance of the Load Test, we can set the properties of the rules.

We will see more details about this in the chapter which talks about Load Test

Transactions

Transactions are very useful when grouping a set of activities. In this case, we can
group a set of requests so that we can track the total time taken for this set of requests
for our analysis. This is also helpful in collecting the timing of the individual requests.

We simply need to state the starting request and the ending request for the
transaction so that all the requests in between will be part of the transaction,
including these two requests.

To add a transaction, select the starting request and right-click and choose the Insert
Transaction option.

rﬁkdd Transaction

Transzaction name:

Tranzactiocnl

Choose first item for transaction:

[ http://localhost:3082/ — |

Choosze last item for transaction:

[ http://localhost:3082 /Employee/Details.aspx - ]
QK ‘ l Cancel ]

The Transaction dialog requires a name for the transaction and then the requests for
the first item and the last item of the transaction. When you choose both and say OK,
the transaction is added before the first item is selected for the transaction and all the
other requests between the first and last item including the first and last are part of
the transaction as shown here:
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WebPerformanceTest.webtest *AX |
riac@e [ R lEid |

42] WebPerformanceTest

ERIE] Tronsactiond |
! L.[3 httpi//localhost:3062/

| & http://localhost:3062/Employee/List.aspx

|4 http://localhost:3062/Employee/Insert.aspx

|4 http://localhost:3062/Employee/Insert.aspx

| & http://localhost:3062/Employee/Details.aspx

#-3 Validation Rules

So when the test is run you can see the total time taken for all the requests under
the transaction.

Test Results
82 73 3| 3 | satheeshkumar@MY-PC 201007 ~| | % Run ~ p&Debug ~ I |[GY 2~ %y 3 |

») Testrun completed Results: 1/1 passed; Item(s) checked: 0

Result Test Mame Project Error Message

[142]&@ Passed WebPerformanceTest  EmployeeTestProject

4| i r

‘WebPerformanceTest [2:27 AM]

LN R = SR ST R N S A o R N0
@ Passed Click here to run again Internet Explorer 7.0 LAMN  Edit run settings

Request Status Total Time Reques.. Request Bytes Response Bytes
@ a |_l£| Transactionl 1.365 sec - 3,743 1,873,151
@ | http://localhost:3062/ 200 OK 1097 sec 1.031 sec 0 324,803
@ [ |4 http//localhost:3062/ Employee/Listaspx 200 OK 0050 sec 0,017 sec i 380,939
@ [ |4 http://localhost:3062/Employee/Insert.aspx 200 OK 0.052 sec  0.015 sec 0 407 433
@ [ |4 http://localhost:3062/Employee/nsert.aspx 302 Found 0,090 sec 0,025 sec 3,743 136
@ [ |4 http//localhost:3062/Employee/Details.aspx 200 OK 0076 sec 0,042 sec 0 376,752

Web Browser | Request | Response | Context | Detail5|

WebPerformanceTest.webtest * A X
U T e oY

| 521 Transactionl
| http://localhost:3062/
| http://localhost:3062/Employee/List.aspx

| http://localhost:3062/Employee/Insert.aspx
[ http://]
| & http:

Walidation Rules

ocalhost:3062/Employee/Insert.aspx
‘/localhost:3062/Employee/Details.aspx
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Toolbar properties

The web test editor has a toolbar to work on the Web Performance Tests. There are
different options such as adding a data source, setting credentials, adding more
requests recording, adding plug-ins to the test, generating code, parameterizing web
servers, and creating the performance session for the test.

Add data source

We have seen the Form POST parameters and QueryString parameters and how
to set the values of the parameters using the property. Now, each and every time
we test the application, we have to change the property. In the case of load or web
performance testing, it is difficult and time consuming to test for more users. To
automate the process, we can directly link the parameters to the available data from
a different data source.

Visual Studio supports different types of data sources such as CSV, SQL Server
database, XML File, Access, Excel, and any other database using the OLE DB
provider connection.

To add a new data source:

1. Select the Add Data Source button from the Web Test editor toolbar which
opens the New Test Data Source Wizard.

2. Name the data source and select the type of data source (Database, CSV,
XML File, and so on).

3. If you select the database, you can create a new connection using either OLE
DB, ODBC, SQL Server, or the Oracle data provider. For our example here,
select the CSV file as the data source and in the next screen select the CSV file
from the file location.
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MNew Test Data Source Wizard @
F'-I_ J Select the CSV file the data source is based on

Choose a CSY file

C:\Satheesh'\ Testing\ Apps\EmployeelMaintenance\ EmployeeMaintenance App_Data\EmpData.csv [I]
Preview data
First_Mame Last_ Mame IMiddle_Mame Department Oecupation Gendg
» I{umar :N :lT :iu'chitect :I"\-'Iale |
Subashni S ;S l'I' [ Manager Femal-e.
'Sl.lhhs-i |S | :l'I'- | Sr Ménager |Fernalg
1| i r

= ’ Einish l I Cancel l

Once you select the file you can see the data in the Preview data grid.

Select OK to see the data source added to the test project.

You can add any number of data sources based on the requirement and on the
sources of data we have for testing.

The following screenshot shows two data sources, CSVFileDataSource is for new
user data and XMLCountriesDataSource is for the list of countries for the user.

WebPerformanceTest.webtest v A X
el @ e [ |3t |
2] WebPerformanceTest
FJ__-__;J Transactionl
----- _d http:filocalhost:30627
----- | & http//localhost:3062/Employes/List.aspx
H-| 4 httpe//localhost:3062/Employee/Insert.aspx
t-| 4= http://localhost:3062/Employee/Insert.aspx
f-| 4= http://localhost:3062/Employee/Details.aspx
- Data Sources
é---i_j XMLCountriesDataSource
FJLJ Tables

...[3 Employee
=} C5VFileDataSource

|:|,__j Tahles

=< | EmpData#csv

- Validation Rules

[155]

www.it-ebooks.info


http://www.it-ebooks.info/

Web Performance Testing

Once the data source is ready, we can change the source of the Form Post or
QueryString properties. To do this, select the Form Post Parameter under the
request, then right-click and choose Properties. In the Value property, select the data
source and select the field from the data source.

WebPerformanceTestwebtest
“brlsd e R dnin |
o2

I
WebPerformanceTest
|21 Transactionl

/localhost 3062/
lecalhost:3082/Employee/List.aspx

localhost3062/ Employee/Insert.aspx

http://lecalhost3082/Employes/Insert.aspx

[ Form Post Parameters

[ _EVENTTARGET=ctl00S ContentPlzceHelderl SFermViewl Sctil2

o) _ EVENTARGUMENT={{SHIDDEML. _ EVENTARGUMENT}
Gy _MVIEWSTATE={{SHIDDEMNL._VIEWSTATE}}

i _ EVENTVALIDATIOM={{SHIDDENL. _EVENTVALIDATION}}

ctll0SContentPlaceHolderd SFormViewl Sctld48ctl05_First_MameSTextBoxd ={{C5VFileDataSource EmpData=c

B I,

sv.First_Name}}

-T(_ITI ctld0SContentPlaceHolderl SFormViewl Sctl04 Sctldls_Last_MameST
_:ﬁ] ctlddSContentPlaceHolderl SFormViewlSctl045ctli2s__Middle_MNames

[i7] ctl00SContentPlaceHolderl SFormViend Sctid4Scti0ds_OccupationsTe
ctll05ContentPlaceHolderl SFormViewl Sctl0dSctil5s__GendersTextBo
_:ﬁ] ctll0SContentPlaceHolderd SFormViewl Sctld48ctil6s_ CitySTextBoxl

ctl005ContentPlaceHolderl SFormViewlSctl0d Properties

[ 4= http://localhost3062/Employes/Details.aspx
- Jd Data Sources
§ XMLCountriesDataSource

-1 CSVFileDataSource

Microsoft.VisualStudi

=

7z

-y ctld0SContentPlaceHolderl SFarmViend Sctldd Sctl35_DepartmentSTe| |

fi7) ctl00SContentPlaceHolderl SFormViewlSctl045cti075_StateS TextBoxlS :
ctlddSContentPlaceHolderl SFormViewlSctl048ctl0ES_ CountrySTextBg

=

[J AXMLCountriesDataScurce
 CSVFileDataSource
- EmpDatazesy

: First Mame

m

Last_Mame
Middle_Name
Department
Ocoupation
Gender

City

Marme

1 Add Data Source

- Tables
[ EmpDatazcsv

Recorded Value
URL Encode

[E Refresh Columns
J | CSVFileDataSource.EmpData®csv.First_Name
pl

Value

Type the value of the form post parameter. Supperts data binding.

You can see the value assigned to the form post parameters. It is pointing to the field
in the selected data source as in: {{CSVFileDataSource.EmpData#csv.First_ Name}}

At runtime, this field is replaced with the exact value extracted from the CSV file and
the test runs successfully.

Set credentials

This is useful for setting other user credentials to be used for the test instead of the
current user credentials. You can apply this user credential to test the page, which
uses basic authentication or integrated authentication. If we have multiple user
credentials to be tested against this web page, and if the user credentials are stored
somewhere, we can use this as a data source for credentials and bind the credentials
field to these data source fields.
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Credentials can be set using the option in the Web Performance Test editor toolbar.
Click the Set Credentials option and enter the User Name and Password values. If
you have the data source already, you can click on the Bind... option and choose the
data source and the field for the multiple user credentials test for the test page.

Set Credentials

Mame:

Password:

Data Binding

-4 KMLCeuntriesDataSource
-1 CSVFileDataSource

1 Add Data Scurce

=l Refresh Celumns

Add recording

This option adds a new request recording to the existing test. Sometimes we may
forget to browse certain web pages during the recording. So after recording is

done, we can still add requests to the recording using this option. On clicking the
option Add Recording in the Web Performance Test editor toolbar, you will see the
recording window opened up for new recording. After completing the recording,
this current recording will get added to the existing Web test recording. This is one
of the ways to edit the recording. We can also delete a request from the existing
recording and add a new one.

Parameterize web server

All Web Performance Tests are recorded and conducted using one web server. If
we have to test the same test on another web server, we then have to re-record the
testing on the new server and test again. But now Visual Studio provides a feature
for parameterizing the web servers. It means that the web server to which all the
Web Performance Test requests should point is identified at runtime using these
parameters.
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For example, this is required when performing the same kind of testing but with
different hardware configurations. The requests in the Web Performance Test
should point to different hardware every time the configuration is changed. The
test scenario is the same in all these cases, but only the configuration changes based
on the parameter values set at runtime. This is very useful when the application is
tested for load testing, performance testing, and integration testing where only the
configuration has changed.

To parameterize the web server in a Web Performance Test:

1. Select the Parameterize Web Servers option in the Web Performance Test
editor toolbar, which opens the dialog that lists different web servers used
by the Web Performance Test. The list contains the context parameter names
and the web server URLs associated with the context parameter.

Parameterize Web Servers @
hitp://localhost:3062

Context Parameter Name  Web Server ‘ Lhange..,

[ ok |[ Concel ]

We can change the context parameter value to point to a different server by
choosing the Change... option after selecting the context parameter name
from the list. This opens the second dialog which helps us to change the
name and the web server URL.

Change Web Server @

Context parameter name:

@ UseVWeb server

Web zerver
http://lecalhost:3062

() Use ASP.MET Development Server

Ok J [ Cancel

[158]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

If you are planning to use the local ASP.NET development server, choose the second
option, Use ASP.NET Development Server, and provide the local website path and

the application root.

After changing the value for the new context parameter, close the Parameterize
Web Server dialog box. Now we can see the context parameter added to the Web
Performance Test under the Context Parameters folder. Also, we can see that the
server addresses in all the request URLs of the Web Performance Tests are replaced
with this new parameter, and the value is held by the context parameter.

WebPerformanceTest.webtest

R ARY RERC B B4 B B = B
.,j] WebPeformanceTest

= |l Transactionl

[ [WebServerl ]}/

@_4"‘- {{WebServerl Y Employee/Tnsert.aspx
FJ _d= {{\WebServerl }l/Employee/Insert.aspx
@_4,"- {WebServerl 1 Employee/Details.aspx
a-{3 Data Sources

- Context Parameters

- Validation Rules

i

[ X

We can see that the context parameters are used in the requests within the brackets
as in {{WebServer1}}, which is replaced by the actual value at runtime.

Context Parameters
There are different ways of creating Context Parameters:

e Context parameters can be created by right-clicking on the Context

Parameters folder and selecting Add Context Parameter

e The plug-in can create the context parameter and assign the value in the

event that runs before the Web Performance Test

For example, the following plug-in assembly code creates a new context parameter
for the current window, Country, and adds the parameter to the Web Performance
Test. The code also assigns the Country value to the existing Form Post Parameter

field, TextBoxCountry.

// Sample plug-in assembly code to create new context parameter
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public override void PreWebTest (object sender, PreWebTestEventArgs e)

{

e.WebTest .Context ["CountryParameter"] =
System.Environment .UserName.ToString () ;

e.WebTest.Context ["ct100SContentPlaceHolderl
SFormViewl$ctl04$ctl108$ CountryS$TextBoxl"] =
e.WebTest .Context ["CountryParameter"] ;

}

When the Web Performance Test is run, we can see the value assigned to the context
parameter as well as the Country Text Box form post parameter.

We can also have the Context Parameter added to the Web Performance Test at
design time and assign the value at runtime using the plug-in.

Add web test plug-in

Plug-ins are a set of external libraries or assemblies written for custom functionality
which can run along with the Web Performance Test. Each plug-in runs once for
every iteration of the test. For example, a currency converter could be an external
service, which can be used as a plug-in to convert a currency value in the test.

To add a plug-in, we need to first create an assembly or a separate class library
with a class containing the custom code. The class should inherit from Microsoft.
VisualStudio.TestTools.WebTesting.WebTestPlugin and should implement the
PreWebTest () and PostWebTest () methods. At least one of the following methods
should be implemented:

e pPreWebTest (): This code will run before the Web Performance Test
starts execution

e PpostWebTest (): This code will run after the Web Performance Testing
is over

To get this namespace, we have to add the Microsoft.VisualStudio.QualityTools.
WebTestFramework reference to the assembly. After completing the coding, add this
assembly project reference to the Web Performance Test project. Then select the Web
Performance Test and choose the Add Web Test Plug-in option from the toolbar,
which will list the classes within the assembly. On selection, the class for the plug-in
will get added to the test project.
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WebPerformanceTest.webtest

riUemoe | Eaidad|Ny

-.,E‘] WebPerformanceTest
- & Transactionl
E|1jJ Data Sources
‘ElL_j Context Parameters
:£|1__] Walidation Rules
B-CF Web Test Plug-ins

v M X
3

For example, if the class contains the following code, we can see the context variable
with the value added to each request in the Web Performance Test. Create an

assembly containing the class derived from webTestPlugin and add the reference to
this assembly in the test project.

using
using
using
using
using

System.Collections.Generic;
System.Ling;
System.Text;

namespace ClassLibrarylforPlugIn

{

public class Classl : WebTestPlugin

{

Microsoft.VisualStudio.TestTools.WebTesting;

public override void PostWebTest (object sender,

{
}

P

ostWebTestEventArgs e)

public override void PreWebTest (object sender,

e.WebTest.Context ["TestParameter"] = "Tes

PreWebTestEventArgs e)

t Value";
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e.WebTest . Context contains the current context of the Web Performance Test. The
e is the current object that fires the event. The parameters and properties for the
current context can be accessed using the e.WebTest . Context object. Click on Add
Web Test Plug-in in the Web Performance Test toolbar to open the dialog box that
displays the available plug-ins.

Add Web Test Plug-in

Select a plug-im: Properties for selected plug-in:

A=

Descriptien for selected plug-in:

[ ok ][ concel

Now when the test is run, you can see the context variable added to each
request's context.

WebPerformanceTest [5:29 PM] * O X
il a (2[R ]E=l0a o0n a]el g

@ Passed Click hereto run again Intemet Explorer7.0 LAM Edit run settings

Request Status Total Ti... RequestT.. Request.. ResponseByt.
@ 4 I_l_ll_'l Transzactionl 5147 =ec - 3,743 1,877 449
@ [ |j!- http://localhost:3062/ 200 0K 3.298 sec 3.245 sec ] 324,803
I@ [ |4 httpi//localhost3062/Employee/List.aspx 200 0K 0.853 sec 0,825 sec ] 383,088
@ [ !: http://localhost:3062/Employee/Insert.aspx 0.788 zec 0.770 sec |
@ 4 j- http://localhost:3062/Employes/Insert.aspx 302 Found 10,100 sec 0,061 sec 3,743 136
@ > S httpi/flocalhost3062/ Employee/Listaspx 200 0K T 0.019 sec 1] 385,237
@ [ Ij- http:/flecalhost: 3062/ Employee/Details.aspx. 200 OK 0,108 =ec 0.06]1 =ec ] 376,752

|J Web Browser I Request I Re5p0n5e| Context | Detai|5|

Mame Value =

CountryParameter

CEVFileDataSeurce. EmpData®csv. First_Mame  Satheesh

TestParameter Test Value I
WehServerl http://lecalhost:3062 |:|
1| T | 3
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Add Request Plug-in

This is very similar to the Web Performance Test plug-in, but the only difference is
that the plug-in code runs for every request in the Web Performance Test. This is
the custom code written for complex functionality which should run before or after
every request in the Web Performance Test.

The code assembly should reference the library, Microsoft.VisualStudio.
QualityTools.WebTestFramework, and the class should inherit from Microsoft.
VisualStudio.TestTools.WebTesting.WebTestPlugin and implement the
PreRequest () or PostRequest () methods based on whether the code should
execute before the request or after the request.

Performance session for the test

After running the test we will only see the success or failure result of the test, and
the different parameter values handled in the test. To get the actual performance of
the functions or method calls and the time taken for all the methods within the test,
VSTS provides the option to create a performance session. This performance session
uses the profiling tool that collects runtime performance data for the application.

Performance session reports various information such as method calls, memory
allocations, and time spent in running the methods. To run the performance session:

1. Select the Web Performance Test and choose the option, Create Performance
Session for this Test, which opens the Performance Wizard. The wizard
provides four options for the session type:

Performance Wizard -- Page 2 of 4

_/‘i 3 | Specify the profiling method

Profiling your application can help dizgnose performance problems and identify the most commen expensive
methods in your application. To begin, choose 2 profiling method from the options below.

What method of profiling would you like to use?

@ CPU Sampling (recommended)
Moniter CPU-bound applications with low overhead

7 Instrumentation
Measure function call counts and timing

() .NET Memory Allocation (Sampling)
Track managed memary allocation

) Concurrency
Detect threads waiting for other threads

Bead more about prefiling metheds

< Previous | I Next = Cancel

[163]

www.it-ebooks.info


http://www.it-ebooks.info/

Web Performance Testing

o

CPU Sampling: This technique collects information such as the CPU
time taken for the methods. Moreover, the information is collected
between specific time intervals. This is to identify the expensive
method which takes the most CPU time to process the code.

Instrumentation: This technique is used in that case where more
information is collected from the test and the external programs are
called within the test. This method is used in the case of smaller tests,
as the information collected is more than the sampling.

.NET Memory Allocation (Sampling): This technique collects
information like type, size, and the number of objects created or
destroyed. The total bytes allocated to the objects are also collected
with this profiling

Concurrency: This technique is used for collecting information about
multithreaded applications.

Resource contention occurs when threads are forced to wait until
the shared resources are accessed by multiple threads. This option is
used for reporting the total number of contentions and the total time
spent waiting for the resource.

The concurrency visualizer provides general information about how
the multi threaded application interacts with hardware, operating
system, and other processes.

2. After selecting the required option, choose the current test application
from the list.

Performance Explorer opens with the new performance session for the selected test.
The explorer contains two folders, Targets and Reports. Targets is the applications
under profiling. The Report folder contains the list of reports collected on every test
run from the performance explorer.

Performance Explorer o
| H ) e ilSampIing_'i al @_:]

s |8 WebPerformanceTest”
. WebPerformanceTestl”
4 & WebPerformanceTest2"
4 [ Reports
?j WebPerformanceTest100701 . vsp
4 |&r Targets
F) WebPerformanceTest
il ClassLibrarylforPlugln

ﬁ =l || Performance Explorer -
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Now launch the test application from Performance Explorer using the options in
the explorer. This starts the application at the same time the profiler starts, collecting
the execution data from the running application. We need to enter the details and
browse through the application Ul so that the performance profiler will collect the
details up until we finish working with the application. At the end of completing the
application run, the profiler produces a report, with all the information collected,

by grouping them based on the functionality, as shown below. This is the default
summary view of the report that shows the hot path that takes most of the CPU time
during the run and the functions that are performing most of the work.

EmployeeMaintenance 10070L.vsp ~Ax
4a o CurrentView: Summary B e S e

Sample Profiling Report
8 m cte

ed

sam)

i — CPU % Usage) Notifications ~
[ Filter by selection

ow All Code

80 {23 Zoom by selection
(53 Zoom reset View Guidance
60 1Ly Zoom out
40 Report ~
0 %, Show Trimmed Call Tree
7 = Show Hot Lines
0 13 % 39 52 85 i 91 104 117 130 = L

% Compare Reports..

Wall Clock Tirne (Seconds) i Evport Repart Data
" Export Report Data...

Hot Path 2fy Save Analyzed Report...
The mast expensive call path based on sample counte Lk Filter Report Data
Name Inclusive % Exclusive %

B Toggle Full Screen
¥ WebDev.WebServerd0.EXE 100,00 000

s System.Web. HttpCo... 61.02 0.00

¥ ASP.dynamicdata_pagetemplates_list_aspx.ProcessRequest(c
 System.Web.ULPage.ProcessRequest(class System.Web.HttpContext) 61.02 52.54

Related Views: Call Tree Functions

Functions Doing Most Individual Work

Functions with the most exclusive samples taken

Name Exclusive Samples %
System.Web ULPage ProcessRequest(class System Web.HitpContext) —— 7110
System.Data. Objects.ObjectContext..ctor(string, string) 1441

We can change the summary view to show different types of views like Call tree,
Modules, Functions, Processes and so on, by selecting the different options given
in the toolbar or using the link provided under the reports section in the summary
view. The result can be exported for further analysis.
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Performance Explorer also provides options to set or change different properties of the
profiling. We can change the type of profiling and the data to be collected during data
collection like clock cycles, page faults, system calls, and performance counters. We can
also set properties for CPU Counters, Windows Events, and Windows Counters.

Employeelaintenance_Property Pages

General

Launch

Sampling

Tier Interactions
Instrumentaticn
CPU Counters
Windows Events
Windows Counters

Advanced

Prefiling collection

) Sampling

@ Instrumentaticn

~) Concurrency

MET memaory profiling collection

[] Collect MET ghiject allocation information

Data collection contral

[¥] Launch data collection control

Report

Report location:

Ch\Satheesh' Testing\ Apps\EmployeeMaintenance
Report name:

Employeelaintenance_

[7] Automatically add new reports to the session

[¥] Append an incrementing number to generated reports

[¥] Usea timestamp for the number

L7 e

OK

| [ cancel | [ apply

Debug/Running Web Performance Test

Once we finish recording the Web Performance Test, we can verify the test by
running it once to make sure it is working fine without any errors. There are different
configuration files such as .vesmdi, .testsettings that support the running and
debugging of the Web Performance Test. These files are created automatically when
we create a new test project.
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Settings in the .testsettings file

Most of the assembly built in .NET holds a configuration file associated to it to hold
the settings required for the application. Similarly, the test project creates two test
settings files by default with the extension . testsettings. We can choose any of
these settings based on the testing requirement:

e Local.testsettings: This runs the test locally without diagnostic
data adapters

Data and Diagnostics
et MO A e e

Data snd Diagnastics
Deglayment I

Setup and Cleanup Scrpts
Hasts

Test Timecuts

Unit Test

Web Test

Dets and Diagnestics for sebected role:
# Configure

Ensbled

ASPNET Prediler
[ Code Covensge
[Evertlog
IntellTrace

[ Netwerk Emulatran

System Informaticn

TestImpect
Video Recorder

e Traceandtestimpact.testsettings: This runs the test locally with the
diagnostic data adapters like IntelliTrace, test impact, system information to
collect data from all modules, and processes.

Cenges] Data and Diagnostics

Configure data diagnostic adapters for each role
Deployment

Setup and Cleanup Scripts Role

Hests

Tect Timesuts

Unit Test

Web Test

Date and Diagnostics for selected role:
# Configure

Name Enzbled

ASP.NET Client Proxy for IntelliTrace and Test Impact
ASPNET Profiler

Code Coverage

Event Log

IntelliTrace

Metwork Emulation

System Information

OEEOREmE

TestImpact

Videc Recorder

(]
2
n

Save As.. ]| Apply
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Select IntelliTrace from the Data and Diagnostics for selected role section and
click on the Configure option to open the configuration page. We can modify the
configuration data here for the IntelliTrace diagnostic data adapter.

IntelliTrace Detail

IntelliTrace Detail
Enter the configuration data for the IntelliTrace diagnostic data adapter,

L7 |

| || Madules | Processes | IntelliTrace Events | Advancad

Collect the following IntelliTrace infermation while debugging:

@ IntelliTrace events only

Collects IntelliTrace events only, which has minimal effect on performance.

) IntelliTrace events and call information

Collects call information, which can degrade application performance.

["] Collect data from ASP.NET applicatiens running on Internet Information Services

l Reset to default configuration ]

[ ok H Py ]

There are many other data adapters which can be used and configured. The
following table shows the different data adapters:

Diagnostic data
adapter

Description

ASP.NET
Client Proxy for
IntelliTrace and
Test Impact

IntelliTrace

ASP.NET Profiler

Code Coverage
Event Log

Network Emulation

System
Information

This data adapter allows us to collect information on the HTTP calls
from the client to the server

This is used to collect specific diagnostic trace information in a trace
file . itrace

This is useful to collect performance data on the ASP.NET web
application
This is used to analyze how much of the code is covered by the test

It is Useful to include the event log to log the information while
testing

These settings are useful to test the application under a particular
network connection speed

This setting is useful to include the system information from the
machine where the test is running. The system information would
also be shown along with the test results.
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Diagnostic data Description
adapter
Test Impact This is useful to collect the method level information about which

method code was used while testing. This can also be used to identify
the tests which are affected by the code change.

Video Recorder Video recorder settings are useful to record the session while
automated testing is run. This helps to view user actions.

We can create our own test settings instead of the default and make them active for
our automated tests. To create new test settings, select the solution from the solution
explorer, right-click and select Add New Item to choose an item from the Installed
Templates. There are three different categories of templates: General, Performance,
and Test Settings. Choose the test settings from the category and select the test
settings from the available templates.

Add Mew Item - Sclution Items @
Installed Templates Sort by: lDefau|t v | | Search Installed Templates R |
General = -
: : Type: Test Settings
Performance éi p| Test Settings Test Settings ) ]
Settings that determine how tests are
G processed.
MName: TestSettingsl.testsettings
por

After adding the test settings, you can edit the configuration data required for
testing. We may have multiple test settings created in the solution but at any point
only one test setting can be active. To make the test setting the active setting, choose
the Test menu option in Visual Studio and then select the test setting to make it
active from the sub menu, Select Active Test Setting.

Select the active test setting and double-click to open the configuration details.

General
The General section contains the settings which are common to the tests they are
similar to names and descriptions.

e Name: This is to specify a name for the configuration file.

e Description: This is a short description of the test configuration. In the case
of maintaining multiple configuration files, we can use this field to briefly
describe the changes from the previous settings.
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e Test run naming scheme: When this test is run, the results are created and
stored under a specific name in the application results folder. By default, the
name is the current Windows user name followed by the @ symbol then the
machine name and the current date and time. We can choose the next option,
which is the user defined schema text. We can also choose to append the
date-time stamp with the user-defined scheme.

Test Settings
I oneral

Roles
Data and Diagnostics
Deployment

Enter the name and the description of the test settings,

Setup and Cleanup Scripts o .

Hosts TestSettingsl

Test Timeouts Description:

Unit Test = :

Web Test These are default test settings for a local test run.

@ Default naming scheme

Example: Setheeshkumar@hY-PC 2010-07-01 02:25:10

) User-defined scheme

Close

Web Performance Test

This section describes all the settings required for Web Performance Testing. These
settings are applied only for Web Performance Testing. Some of the properties will
be overridden when Load Testing:

Test Settings

Gencizl Web Test

Roles = "
Data and Diagnostics Set the properties to control how Web tests are run,

Deployment

Setup and Cleanup Seripts G L

Hosts 1 =
Test Timeouts =
Unit Test (@) One run per data source row

Browser type:

[Internet Explorer 7.0 VJ

[ Simulate think times
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e Number of Run Iterations: This is to set the number of times the test has to
run. There are two options for this: one is to set it to a specific number of times,
which can be greater than 1. The second option is to set it to take the number of
rows available in the data source associated to the Web Performance Test and
run once per row. This property does not apply to Load Test as the Load Test
is for the number of users and scenarios, not for iterations.

e Browser type: This property is to set the type of browser to use for requests.
The drop-down list contains the list of different browser types to choose
from. The following screenshot shows that list:

Test Settings @
General Web Test

Roles

Data and Diagnostics
Deployment

Setup and Cleanup Scripts

Set the properties to control how Web tests are run.

@ Fixed run count

Hosts 1 -
Test Timeouts =
Unit Test (C) ©ne run per data source row
Web Test
Browsertype:
[Interne‘t Explorer 7.0 VJ
Chrome 2
Firefox 2.0
Firefox 3.0

Internet Explorer 5.5
Internet Explorer 6.0
Internet Explorer 8.0
Metscape 8.0
Pocket [E 3.02
Safari 3

Safari for iPhene
Smartphone

Save As... ] [ Apply ] [ Close

[171]

www.it-ebooks.info


http://www.it-ebooks.info/

Web Performance Testing

Roles

This page helps us to configure the execution and data collection location for the
tests. There are three different methods of test execution.

Test Settings @

General

Roles

Data and Diagnostics Select where you would like to run tests and collect data

Deployment

3 Test execution method: Contreller:

Setup and Cleanup Scripts
Hosts ’Remote execution - Home-PC - @
Test Timecouts
Unit Test
Web Test

g Add 7 Edit )( Remove "‘..EI Set as role to run tests

Mame Role to run tests

Desktop | Yes

SQL Server [

Web Server

"fa‘d;:\c_ld # Edit X Remowe Preview matching test agents

Attribute name Attribute value

[Csveron ) [ oote ] [ cioe ]

¢ Local execution: This is to run the test locally and collect the test execution
data locally

¢ Local Execution with remote collection: This is to run the test locally and
collect the data remotely

¢ Remote execution: This is to run the test remotely and collect the
data remotely

For remote execution of the test, we need to select the controller for the test agent
which will be used for testing the application remotely.

To add roles to run the test and collect the data, click on Add under the Roles toolbar
and provide a name for the role. For example, Web Server, SQL Server, or Desktop
Client. Select the role that you want to run the test on and then click on the option,
Set as role to run tests. The other roles in the list will not run the test but will only be
used for collecting the data.

To limit the agents that can be used for testing as a role, we can add attributes to
filter the agents. Click on Add from the Agent attributes for selected role toolbar
and then enter the attribute name and attribute value in the dialog box. We can keep
adding any number of attributes.
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Test Timeouts

Sometimes, the response for a request can take a very long time. The test application
or the user in real time cannot wait that long to get the response. In this case, we can
abort or mark the test as failed after waiting for a specified duration. The duration
can be specified in seconds, minutes, or hours. If the execution of the test is not
completed within the specified time, then the execution will be stopped and marked
as aborted or failed or both based on the chosen option.

Deployment

Deployment settings specify or select the additional files or assemblies that go along
with the test deployment. This is part of the configuration information for the test
project. To add more files, open the test configuration file by double-clicking the file
which opens in the configuration dialog. Select the additional files or folders using the
Add File or Add Directory option in the dialog as shown in the following screenshot:

Test Settings

el Deployment
£ LT Deployment settings specify deployment location and any files to deploy in addition to the..

Data and Diagnostics
L [¥] Enable deployment

Setup and Cleanup Scripts
Haosts Additicnal files and directories to deploy:

Test Timeeuts <Selution Directery>' Commen.dll Add Eile.
Unit Test s

«5olution Directory>\Test.dll

‘Web Test =
Add Directory..

| sovess. || apply || Close |

In the case of coded Web Performance Tests, the additional deployment items can be
added using the DeploymentItem attribute. For example, the following code shows
the deployment of the library files as part of deploying the test application:

[DeploymentItem("Test.dll")]
[DeploymentItem ("Common.dll")]
public class WebTestllCoded : WebTest

{
}
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Hosts

This specifies the default host for any test which cannot be hosted by the specified
adapters. We can select either to run in the default host or not to run the test.

Setup and Cleanup scripts

This property is to specify the script files that can be used before and after the test.

In some test scenarios, we might have to set the environment for the test using setup
scripts while in some other cases, we might have to clean up the environment by
cleaning the files created by the test or the updates made by the system. This section
takes care of setting the scripts to be run. The following screenshot shows the script
files that run before and after the test run. The SetEnvironment .bat file contains the
script that takes care of setting the environment for the test. CleanTestFolder.bat
is the file that contains the script which executes after the test completion to clean up
the environment.

Test Settings @
g;”ef"a' Setup and Cleanup Scripts
[;ata-ancl Diagnostics Specify the scripts to run before and after the test run.
Deployment .
Setup script:
Setup and Cleanup Scripts Sl
Hosts C\Satheesh'\ Testing\ Apps\EmployeeMaintenance) SetEnvirenment. bat E
Test Timeouts
Unit Test e
Web Tect Cleanup script:
Ci\Satheesh' Testing' Apps\EmployeeMaintenance\ CleanTestFolder.bat E]
Save As.. ‘ ’ Apply ] | Close ‘

Running the test

Once we've created all the required settings and finished recording all the required
requests, running the test is very easy. Before running it, we can also define the
context parameters, extraction and validation rules, and add the data sources and
bind the Form Post or QueryString parameters. Once we run the test, we need to
verify all the results that we receive out of this test run. Use the Run Test option in
the Web Performance Test editor toolbar to start running the test.

Now you can see the test execution and the progress of each request in the Web
Performance Test window. After completing the execution, the result window
displays success and failure information and marks against each request. If any one
of the requests in the test fails, the entire test is marked as failed. Here, the test result
window shows the end result of the testing:

[174]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

Test Results

B—-

@) Testrun completed Results: 1/1 passed; Item(s) checked: 0

=k
75 (3| @3 | satheeshkumar@MY-PC 2010-08 || % Run ~ jE Debug = Il | Y

e

Result Test Mame
[é‘]@ Passed WebPerformanceTest EmployeeTestProject

Project

1]

Error Message

If there are multiple requests in the test, the test result details window shows the
result for each request. It shows the status of the request as well as the details of the
request, response, context, and the details of information gathered during the testing.
These details are shown as a tabbed page with details as shown here:

‘WebPerformanceTest [11:57 PM]
hHE LA R(BB=03 W0

Request
4[] Transactionl
‘localhost:3062/

b [ localhost: 3062/ Employee/Listaspx

> |4 http//localhost:3062/Employee/Insert.aspx

a [ httpi//localhost:3062/Employee/Insert.aspx
> 5
&

5 http://localhost:3062/Employee/List.aspx
http:/localhost:3062/Employee/Details.aspx

I EEETE

Web Browser | Request I Response I Context I DEtai|5|

@ Passed Click hereto run again Intemet Explorer 7.0 LAN  Edit run settings

Status

200 OK
200 QK
200 QK
302 Found
200 CK
200 CK

Total Time
6.557 zec
1.074 sec
4.511 sec
0.745 sec
0.133 sec

0,094 sec

Request Time

1033«
4494 =
0717 =
0,096 =
0,024 <
0,064 <

Request By...
3743

Response Bytes
1,898.921
324803

393828

407433

136

395971

376,752

EMPLOYEE MAINTENANCE

<

Employee Information

Web Browser

This is the same web page used by the request. This tab displays the entire web page

used to get the view of the request.
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Request

The Request tab contains all the information about the request such as Headers,
Cookies, QueryString Parameters, Form Post Parameters. You can see the Form Post
Parameters with the values assigned to them and sent to them with the request.

WebPerformanceTest [11:57 PM] *AX
=R e A NG (=] R SR RS EA R
@ Passed Click hereto run again Internet Explorer 7.0 LAMN Edit run settings
Request Status Total Time  Request Time  Request By... Response Bytes
@ « |2l Transactionl 3743 1,898,921
=] > |4 http://localhost:3062/ 200 OK 1.033 sec 0 324,803
@ » |4 http://localhest:3062/Employes/Li 200 OK 4494 sec ] 393,820
@ _d= http://localhost:3062/Employee; a4 200 OK 0.717 sec 0 407433
@ 4 | & http://localhost:3062/Employee/Insert.aspx 302 Found 0.133 sec 0,096 sec 3743 136
@ > S https//localhost3062/Employee/List.aspx 200 OK 3 0,024 sec 0 305,971
@ > [de hitp://localhost:3062/Employee/Details.aspx 200 OK 0.034 sec 0.064 sec 0 376,752
Web Browser| Request | Response | Context | Details
POST http://localhest:3062/Employee/Insert.aspx
Name Value
4 Cookies -
i Cookie ASP.MET Sessionld=rlifxsttlbedsc2edlzgozga
QueryString Parameters
4 Form Post Parameters
@ _ EVENTTARGET ctl0SContentPlaceHolderl SFormViewl Sctld2 =l
[ty _EVEWTARGUMENT | |
[y _VIEWSTATE SWEPDwWUIN]UxQTMIODUyD2QWAMYPZBY CAgMPZBYCAg
Gy _EVENTVALIDATION SwEWDQKyiKuxCwK0TZaWAQKrLPoAglviMyhAwLYgNhjAg |
.,';@ ctl0SContentPlaceHolderl SFormViewl Scti045ct005_ First_MNameSTexdBoxl Satheesh L
_:@ ctll0SContentPlaceHolderl SFormViewl Scti0dSctli0ls_ Last_MameSTextBoxl Kumar
jf_lﬂ ctll0SContentPlaceHolderl SFormViewl Sctl04Sctl02S_ Middle_MameSTedBoxl M
_;@ ctl00sCententPlaceHolderl SFormViewl SctiDdSctld35_ DepartmentSTextBoxl T AL
[7] Show raw data

Response

This tab section shows the response for the requested web page. The result is shown
as plain HTML text with the headers and body of the web response. There is also an
option to view the response in an HTML editor.

Context

This section is very important as we have all the runtime details assigned to the

test being captured here. Remember to add the data source in the Add Data Source
section and to bind the Form Post Parameters to the data source fields. We added the
CSV file and bound the parameters. All the values picked from the data source and
the values assigned to the parameters are shown here. Also, the context parameters
that we created before testing and the values assigned to the parameters during the
runtime are also shown here. This is the place to visually verify all the values that are
assigned to the context parameters and form fields.

[176]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 5

‘WebPerformanceTest [11:57 PM)] > A X
SR E e EeeOEEE

(@ Passed Click hereto run zgain Internet Explorer 7.0 LAN  Edit run settings

Request Status Total Time  Request Time  Request By Response Bytes

l@ Pl l_Lfl Transactionl 6,557 sec — 3743 1,808 921
@ b [d http:/flecalhost:3062/ 200 OK 1.074 sec 1.033 sec 0 324,803
@ b | httpifflocalhost:3062/Employee/List.aspx 200 OK 4511 sec 4494 sec 0 393,826
@  [4 http:/lecalhost:3062/Employee/Insert.aspx 200 OK 0.745 sec 0717 sec 0 407,433
1% 4 | & httpiilocalhost:3062/Employee/Insert.aspx 302 Found 0.133 sec 0,008 sec 3743 136
=] > L hitp://localhost:3062/Employee/List.aspx 200 OK = 0.024 sec 0 395971
@ i L httpifflocalhost:3062/Employee/Details.aspx 200 OK 0,094 sec 0,064 sec 0 376,752

Web Browserl Request | Re;panse‘ Context ‘ Detail;‘

MName Value o
STestRunDirectory C\Satheesh'\Testing' Apps\EmployeeMaintenance\ TestResults\ Satheeshkumar_MY-PC 2010-08-05 23_57_24
STestRunResultsDirectory  Ch\Satheesh\Testing'\ Apps'\EmployeeMaintenance\ TestResulte\ Satheeshkumar_MY-PC 2010-08-05 23_57_24\In'\MY-PC
STotalAgents 1,

SWebTestlteration 1

SWebTestUserld 1

CountryParameter E
CSVFileDataSource.Emp...  Satheesh L
TestParameter Test Value T
=

Details

The Details tab shows the status of the rules that were executed during the test. We
can see from the following image that all the rules created as explained in the rules
section got executed successfully. The details section also shows the type of the rule
and the parameter values fetched during the execution of the rule.

WebPerformanceTest [11:57 PM] * O X
PR ERE=leeaREE

@ Passed Click hereta run again Internet Explorer 7.0 LAM  Edit run settings

Request Status Total Ti.. Request.. Request.. ResponseBy..
@ a l_ﬁr'l Tranzactionl 6.557 sec - 3743 1,808,921
@ [ (4 http://localhost:3062/ 200 0K 1074 sec 1033 sec a 324,803
@ [+ | http://localhest: 3062/ Employes/Listasps 200 OK 451l sec 4484 sec Q 393,828
@ [ |4 http://localhost:3062/Employee/Insertaspx 200 OK 0.745:ec 0717 sec a 407433
@ 4 |4 hitp://localhest:3062/Employes/Insert.aspx 302 Found 0133sec 0,096 cec 3,743 136
@ 5 http/flocalhost:3062/Employee/List.aspx 200 OK = 0.024 sec 0 385,971
@ [ L http://localhost: 3062/ Employes/Details.aspx 200 OK 0094 sec 0,084 sec a 376,752

IJ Web Browser | Request | Response | Context| Details

Rules

Rule Type Result Parameters

Excepticn

4 k
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Below the toolbar in the Web Performance Test window we can see the option for
running the test again. This is useful to re-run the same test and find if there are any
changes to the source data or the configurations. There is another option to edit run
settings. This option opens the same Web Test Run Settings window used by the
configuration settings. This is another shortcut to change the Web Performance

Test settings.

Summary

This chapter explained in detail how Web Performance Testing works, and how the
recording of Web Performance Testing takes place for the web applications. We have
gone through different properties of the Web Performance Tests including copying
the tests, cleaning the unwanted recorded requests, and extracting the details from
the request as to whether it has Form POST Parameters or QueryString Parameters.
In this chapter, we also learned about setting the rules for validating details and
extracting details based on different conditions. Transaction helps us to group a set
of similar requests and give it a name, which we saw with an example. Many times
during testing we may have to use dynamic data that we may not be aware of while
recording or creating the test. We have learned how to include different data
sources and map the fields to the data source fields and also parameterize fields
and web server names.

At the end of this chapter, we learned how to execute the tests and collect the test
results. There are some more advanced Web Performance Testing features using
custom code in tests. This is covered in detail in the next chapter.
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This chapter is the continuation of the previous chapter, which explained web
testing. There is another way of performing web testing using Visual studio 2010.

We have seen the recording of the testing scenario as explained in Chapter 5, Web
Performance Testing, which explained web performance testing in detail. After

the recording is completed, we can generate the code for the same tests using the
Generate Code option in the Web Performance Test toolbar. Without using this
option, we should be able to create the code by creating a new class file and using the
namespace, Microsoft.VisualStudio.TestTools.WebTesting, which contains all
the classes required for creating the web performance test. However it is too complex
to create the test as compared to generating the code from the recording. Whether

it is generated code or normal web testing using the user interface, the testing is

the same. The only advantage is that we can customize the testing by using the

.NET Framework language. This chapter concentrates on creating the code from the
recorded test and customizing it. This chapter covers the overview on the

following topics:

e Dynamic parameters in Web Performance Testing

o Creating the Web Performance Test by code in Visual Studio 2010.
e Debugging coded Web Performance Test

e Custom rules to be added to the Web Performance Test

Dynamic parameters in Web
Performance Testing

Most web applications generate data dynamically and send it via the Query String
Parameter or Form Post Parameter to subsequent requests. For example, the current
user session ID, and connection string or parameter values to the called method

are some of the dynamic data. Web Performance Test can identify and detect these
dynamic parameters from the request response and then bind it to the other requests.
This process is also known as Promoting Dynamic Parameters.
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Dynamic parameters are automatically detected by Web Performance Test after

the Web Performance Test recording is complete and stopped. Visual Studio Web
Performance Testing keeps track of the requests and finds the hard coded values,
which can be replaced by dynamic parameters. The advantage of using dynamic
parameters is that we can pass different values to the parameter and verify the test.
The other reason is to avoid playback failure. If we don't promote the dynamic
parameters, the playback of the test may fail as the parameter values would still have
the same values captured during the recording and the record would already exist in
the system, or may not satisfy the current test condition.

Once Web Performance Test recording is complete, all query string values used in

the web page during testing are hard-coded in the recording. So, if the values that are
hard-coded are not valid during the playback of the test, then the test will fail. So the
Visual Studio Web Performance Test provides the feature to extract new values from
the request and use these in the dependent requests. This is the same extraction rule
we saw in Chapter 5. But in this case, it is automatically added by the Web Performance
Test. At the same time, the parameters are also added to the subsequent request.

For example, the following screenshot shows the recording of the web site, which has
obtained the links to the absence and emergency contacts page by passing the query
strings, and the session ID that keeps changing every time the test is run.

@ Emergency Contact - Windows Internet Explorer EI@
@Q = |E http://localhost:3062/EmergencyContact/Insert.z v| @ |“)| X ‘ |b Bing £ ~|
5 Favorites | @ Emergency Contact o~ v [ @@ v Pagev Safetyv Tookv @v
Web Test Recorder 2

(5 Record)  Peuse @ Stos | @] X EMPLOYEE MAINTENANCE

| g hitp:/Nocalhost: 3062/ < B:
2/Employee/List.aspx

Add new Emergency Contact

Contact_Mame Contactl

Address_2 MNew Address
City Enter City
‘Nocalhost:3062/EmergencyContact /List aspx =
= QueryString Parameters tate Sl
= =
0| Employes|D=176
‘.‘—ﬂ 0oy Country

:/Nocalhost: 3062/EmergencyContact /Insert.aspx

Phone_1

Phone_2

Employee

Done @ Local intranet | Protected Mode: Off #3 - HK100% ~
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When the recording is stopped, we can see the dialog saying Detecting dynamic
parameters.... During this time, all the values that can be changed to a Web
Performance Test parameter are detected and listed on the next screen.

Visual Studio lists the parameters that can be promoted to Web Performance Test
parameters from normal hard-coded values and gives the choice to the tester who is
recording the test. Either we can choose OK to promote the parameters, or we can
Cancel the suggestion and keep it hard-coded. But if we leave the parameters as they
are, the next playback of the test might fail because of the hard-coded value which may
not be valid.

Visual Studio also provides the option for detecting dynamic parameters outside
of the recording. It means that we can find the parameters, which can be promoted
to Web Performance Test parameters after completing the recording of the test.
The Web Performance Test toolbar also has this option to find out the dynamic
parameters.

Now let's add an extraction rule to the web request to find the EmployeeID passed
on to the request from the previous page. Before adding the rule, we need to check
the format of the Employee ID which passed on the request so that we can set the
extraction rule according to that. Select the Request from the Web Performance Test
result details pages and check the Response tab and search for EmployeeID.

WebTest33 [6:24 PM] *Ox
o N e R SIS B SR RS R 5
@ Passed Click hereto run again Internet Explorer 7.0 LAN  Edit run settings
Request Status Total Time  Request Time  Request By.. Response Bytes
@ b [& httpi//localhost:3062/ 200 OK 1.048 sec 1030 sec 0 324 888
@ o calhost: 3062/ Employes/List.azpx 200 OK 0.057 sec 0,020 sec a 393,825
@ calhost:3062/Employee/Edit.aspx 200 OK 0.056 sec 0.035 sec a 411,242
] K, flocalhost:3062/Employee/Editaspx 302 Found 0076 sec 0,020 sec 6,779 136
@ » 5 httpy//localhost:3062/Employee/List.aspx Find 0 303,825
@ ¢ & +//localhost:3062/Empleyes/Edit.aspx 0 411,242
@ L& i//localhost:3062/Employee/Editaspx Find what: P41 136
@ » S httpy/flocalhosti3082/Employee/List.aspx EmployeelD| 5 0 393,825
e e — Look in:
| Web Erowser I Request | Response | Context I Details| .
" Response Bodies hd
Headers:
HTTP/L.1 200 OK Find cpticns =
Connection : Close [] Match case El
Fi [ Search up ¥
Body: View in HTML editor [] Current request
stylex »
</head» = |
<form method="post” action="Edit.aspxiEmployeelD=186" onsulsrme=jrrorcrporcrar oo oo o, = ToTTT
=div class="aspMNetHidden">
<input type="hidden"” name="_EVENTTARGET" id="_EVENTTARGET" value="" />
<input type="hidden"” name="_EVENTARGUMENT" id="_EVENTARGUMENT" value="" />
<input type="hidden" name="_VIEWSTATE" id="_ VIEWSTATE" value="mz3nCL7r/ZI8ulXBEmBFTwV8qzKiwlrad OH48rDlxz8x0tV34 aDibS AHpuilkH/ XL -
4 | m L
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The query string EmployeelD will be highlighted where it contains value 186 as per
the preceding image. Now let's add an extraction rule to find the value passed for
EmployeelD and name the new parameter as ExtractID.

WebTest33. webtest *yAX
rlicgoe ||l nuEd|y

2] WehTest33

----- |4 http://localhest:3062/

L
Ty 1]

----- | &= http//localhost:3062/ Employee/List.aspx
-4 http:/flocalhost:3062/Employee/Edit.aspx
[ 4= http://localhost:3062/ Employee/Edit.aspx
- 4= http://localhost:3062/Employee/Edit.aspx
| CQueryString Parameters

=]~ Extraction Rules

=] Extract Text [to context parameter BEdractID]
pa
y

- d http://localhost:3062/Employee/Edit.aspx
I Validation Rules

:l.
J.

iF

The extraction rule added to the recorded web request extracts the text value from
the query string and assigns it to the parameter.

WebTest33.webtest™ 4
% - | =3 o |64 T8 | o2 Ha W | L
| ¢2] WebTest33

:fflocalhost:3062/ Properties TBx
ccalhost:3082/Employee/List.aspx Microseft.VisualStudio. TestTools. \Web Stress.ExtractionRuleUl -
ocalhost3062/Employe = -
c:ctho:t:BOGl-"EmEIo;.feE.-"Edit.a:px £ i | = -

i/flocalhost3062/Employee/Edit.aspx Context Parameter Name ExtractlD

{1 QueryString Parameters Ends With "

=3 Extraction Rules Extract Random Match Falze

= I,=f] Extract Text [to context parameter ExtractID] Html Decade True

-4 http://localhost:3062/Employee/Edit.aspx Ignore Case False
- Validation Rules Index 0

| Required True

Starts With EmployeelD=
Use Regular Expression Falze

Context Parameter Name
The name of a test context variable to associate with the extracted value,

After saving the request, when the recorded test is run again, the test result details
will show the value extracted for the new context variable ExtractID which is shown
under the Context tab as shown in the following screenshot:
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WebTest33 [6:46 PM] - o x
R B TR R WP (S ISR SR RIS Fea 5 U

@ Passed Click here to run again Internet Explorer 7.0 LAM  Edit run settings

Request Status Total Ti.. Request.. Reques.. ResponseB..
@ © [& http://localhost:3062/ 200 OK 1.068 sec  1.053 sec a 324,888
@ v +/{lecalhost:3062/Employee/List.aspx 200 0K 0462 sec 0444 sec 0 393,825
@ v | Mlocalhost:3062/Employee/Edit.aspx 200 OK 0.068 sec 0,038 sec 0 411,242
@ - localhost:3062/Employes/Edit.aspx 302 Found 0190 sec 0,030 sec 6,779 136
@ o | localhost: 3062/ Employee/Editaspx 200 OK 0077 sec 0,044 sec i 411,242
@ 4 localhost:3062/Employee/Edit.aspx 302 Found 0.233 sec  0.065 sec 6,779 136
@ > S httpe/flocalhost 3062/ Employes/Listaspx 200 OK - 0140 sec a 393,825

I_| Web Browser | Request | Response| Context | Details|

MName Value i
STestRunDirectory C\Satheesh'\Testing' Apps\EmployeeMaintenance! TestResults' Satheeshkur
STestRunResultsDirectory i\ Satheesh! Testing' Appsh EmployeeMaintenance’ TestResults' Satheeshkur
STotalAgents 1

WebTestlteration 1 b
S\WebTestUserld 1 El
e - -
<[ i ] '

Coded Web Performance Test

All the examples in the preceding sections explain different features which

are applicable to the recorded Web Performance Test. Creating the same Web
Performance Test is also possible using code in Visual Studio 2010. The recorded
Web Performance Test is simple, but the coded Web Performance Test gives

more flexibility. The coded Web Performance Test generates the sequence of Web
Performance Test requests and the main advantage is that we can add more complex
features such as looping, adding more requests, or any additional logic to the test
using the .NET programming languages C# and Visual Basic.

The recorded Web Performance Test can be converted to coded Web Performance
Test as it is always better to record the Web Performance Test and then create the
code out of it, for example, defining the data sources, extraction rules, validation
rules, and binding the form post fields to the data source before creating the coded
test. This is because we can let the tool generate the coding for all these tasks so that
our job will be easier. We can concentrate only on customizing the generated code
with additional features.

The other advantage in coded test is the full control of the test execution. It's just a
class file, which is created in the language of our choice. Once the class is created

we can include the required functionality and methods, whether it is a for loop or a
different method call. We can also copy the requests and include them as many times
as we want.
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Creating a coded test from a recorded test

The recorded Web Performance Test is very easy to create as there is no coding
involved in it. The WebTest editor provides features to create the code out of a
recorded Web Performance Test. Select the recorded Web Performance Test which
you want to convert and then select the option Generate Code from the editor
toolbar which opens a dialog asking for the name for the coded Web Performance
Test.

WebTestEmpMaintenance.webtest rAXx
|0 g e [E47E |3 o uf |

& {{WebServerName}}l/Employee/Insert.aspx -
- Extraction Rules
L& {iWebServerName}l/Employee/Insert.aspx
=L@ Form Post Parameters

75y _EVENTTARGET = ctl00SContentPlaceHolderl SFormViewl Sctid2
__EVENTARGUMENT={{SHIDDEML, _EVENTARGUMENT}}
[ty _VIEWSTATE=({SHIDDENL,_VIEWSTATE}}
iy _EVENTVALIDATION={{SHIDDEN1._EVENTVALIDATION}}
ctl0SContent] 1 SFormView. § irs i i
ctlldSConten) Generate Coded Web Test @ npData=cs t_Name}}

mpDatascsyv.Department]}
sv.Dccupation}}

The following name will be used for the coded Web test,

ebTestEmpMaintenanceCoded

| e

[i7 ctldsContentPlaceHolderl SFormViend SctlldS ctl085_CountrySTedBoxl ={{EmployeeDataSource EmpDatascsy
ctll0sContentPlaceHelderl SFormViewl Sctl045ctl085_ PhoneSTextBoxl ={{EmployeeDataSource.EmpDatascsv.Phonel}
[ 4 {{WebServerName}}/
= _JJ Data Sources
B 1 EmployeeDataSource
: [ 3 Tables

[ EmpDatafcsv
=1-d Context Paramet
: %

F i b £ = s -

Now you can see the new code file created with the name given. The code file
contains the code for the whole of the web performance test. The following is a part
of the code from the generated file:

[184]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 6

WebTestEmpMaintenanceCoded.cs* Ex
[ EmployecTestProject Web TestEmpMaintenanceCoded [ testPluging -|
Sinamespace EmployeeTestProject =
{ p
= using System;
using System.Collections.Generic;
using System.Text; —
using Microseft.VisualStudio.TestTools.WebTesting;
using Microseft.VisualStudio.TestTools.WebTesting.Rules;
using ClasslibrarylforPlugln;
[DeploymentItem("employeetestproject\\EmpData.csv”, "employeetestproject”)]
[DataSource("EmployeeDataSource icrosoft.VisualStudic.TestTools.DataSource.CSV", " |DataDirectory|\\employeetestproject\\EmpData.csv”, |
[ ("EmployeeDataSourc "EmployeeDataSource.EmpDataticsv. First_Name”)]
[ EmployeeDataSourc ployeeDataSource.EmpDataticsy.Last_Name")] |
[ EmployeeDataSourc | "EmployeeDataSource. EmpDatascsy. Middle_Name")] ==
[ ("EmployeeDataSource”, Department”, “EmployeeDataSource.EmpData#csy.Department”)]
[ ("EmployeeDataSource”, "EmpData#icsv”, "Occupation”, "EmployesDataSource.EmpData#icsv.Occupation”)]
[ ("EmployeeDataSource”, "EmpDatasicsv”, "Gender”, "EmployeeDataSource.EmpData#csv.Gender”)]
[ ("EmployeeDatasource” "City", "EmployeeDataSource.EmpDatadicsv.City")]
[ ("EmployeeDataSource”, State”, "EmployeeDataSource.EmpDataficsv.State”)]
[ ("EmployeeDataSource”, , "Country”, “EmployeeDataSource.EmpData#csv.Country™)]
[DataBinding("EmployeeDatasource”, "EmpDatascsv”, "Phene”, "EmployeeDataSource.EmpDatadcsv.Phone”)]
=) public class WebTestEmpMaintenanceCoded : WebTest
1
private Classl testPluging = new Classl();
= public WebTestEmpMaintenanceCoded()
1
this.Context.Add("WebServeriame”, "http://localhest:3062");
this.PreAuthenticate = true;
this.PreWebTest += new EventHandler<PrellehTes s»(this.testPlugin®@.PrelebTest);
this.PostWebTest += new EventHandler<PostlebT s»(this.testPluging.PostilebTest);
this.PreTransaction += new EventHandler<Pre s>(this.testPlugin®.PreTransaction);
this.PostTransaction += t >(this.testPluging.PostTransaction);
this.PrePage += new E stPluging.PrePage);
this.PostPage += new EventHandler<PostPa, \rgs>(this.testPlugin®.PostPage);
1
El public override IEnumerator<iebTestRequest> GetRequestEnumerator() i
r
100% - ¢ m | 3

The code in the preceding screenshot uses the following namespaces, which contain
the classes required for Web Performance Testing: using Microsoft.VisualStudio.
TestTools.WebTesting and using Microsoft.VisualStudio.TestTools.WebTesting.

Rules.

You can see the first section of the code that contains all the deployment and the data
source information. This is the same information we added to the Web Performance
Test using the WebTest editor. It defines the parameters for each field in the data
source. The following are some of the attributes and classes that you can find in the
generated code:

DeploymentItem: Specifies whether the additional files should be deployed

as part of the deployment. In the preceding example, there are two additional

libraries, Test .d11 and ClassLibraryl.dll, added as deployment items.
[DeploymentItem("Test.dll")]
[DeploymentItem("ClassLibraryl.dl1l")]
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DataSource: This attribute specifies if any data file or database is added

as the source for dynamic data. The source can be CSV, XML, or any other
database. The attribute contains the data source name, the connection string
to access the data source, the location, the mode for accessing the data such
as Sequential, Random, Or Unique, and the table name to access from the
source. In the case of Excel, each spreadsheet can represent a table. For
example, the following code shows the data source attribute for a CSV file:

[DataSource ("EmployeeDataSource", "Microsoft.VisualStudio.
TestTools.DataSource.CSV", "|DataDirectory|\\
employeetestproject\\EmpData.csv", Microsoft.VisualStudio.
TestTools.WebTesting.DataBindingAccessMethod.

Sequential, Microsoft.VisualStudio.TestTools.WebTesting.
DataBindingSelectColumns. SelectOnlyBoundColumns, "EmpData#csv")]

DataBinding: This attribute denotes the fields in the data source. We can
provide custom names for the fields by changing their names. For example,
the following code denotes three fields, First_Name, Last_Name, and
Middle Name, in the above data source. The attribute contains the data
source name, the table name to refer to within the source, a custom name for
the field within the table, and the actual field name in the data source table.
[DataBinding ("EmployeeDataSource", "EmpDataffcsv", "First Name",
"EmployeeDataSource.EmpDataffcsv.First Name")]

[DataBinding ("EmployeeDataSource", "EmpDataf#fcsv", "Last Name",
"EmployeeDataSource.EmpDataffcsv.Last Name")]

[DataBinding ("EmployeeDataSource", "EmpDataffcsv", "Middle Name",
"EmployeeDataSource.EmpData#fcsv.Middle Name") ]

webTest: This is the base class for all the Web Performance Tests. Coded Web
Performance Tests are directly derived from this base class. In the example,
the class WebTestEmpMaintenanceCoded is derived from this WebTest class

Web Test Constructor: The constructor is for initializing the new instance of
the class. The constructor has the context variables for the test, for example
the webserverName. This is the main context variable which is used by all the
requests within the test and replaced by the actual value during the test run.
The next thing is to set the credentials for the Web Performance Test to run.
We can leave them as preauthenticated or set the credentials, if the Test has
to run with different credentials. All the global declaration with respect to the
Web Performance Test is done at the constructor level.

Pre and post events for web test and requests: The next are the PreWebTest
and PostWebTest events to the test. The PreWebTest and PostWebTest
events occur before and after the test. These events are mainly used for
setting the environment for the test before the test run and cleaning the
environment after the test is completed.
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this.PreWebTest += new

EventHandler<PreWebTestEventArgss> (this.testPlugin0.PreWebTest) ;
this.PostWebTest += new

EventHandler<PostWebTestEventArgs> (this.testPlugino.
PostWebTest) ;

Pre and post events for web Transactions: The PreTransaction and
PostTransaction are the WebTestPlugin methods which handle the events
before and after the Transactions associated to the current web performance
test. The PreTransaction callback is called just before starting the
transaction in the web performance test and the PostTransaction callback is
called just after the Transaction is complete in the Test.

this.PreTransaction += new EventHandler<PreTransactionEventArgs
>(this.testPlugin0.PreTransaction) ;

this.PostTransaction += new EventHandler<PostTransactionEventAr
gs>(this.testPlugin0.PostTransaction) ;

Pre and post events for Page: prePage and PostPage are the WebtestPlugin
methods which handle the events before starting the web page and just after
completing the page.

this.PrePage += new EventHandler<PrePageEventArgs> (this.
testPluginl.PrePage) ;

this.PostPage += new EventHandler<PostPageEventArgs> (this.
testPlugin0.PostPage) ;

Pre and post Request: PreRequest and PostRequest are the WebtestPlugin
methods which handle the events before starting the HTTP request and after
completing the HTTP request. Because these events have to fire for every
request in the Web Performance Test, these methods are called from the
GetRequestEnumerator method.

this.PreRequest += new EventHandler<PreRequestEventArgs> (this.
testPlugin0.PreRequest) ;

this.PostRequest += new EventHandler<PostRequestEventArgss (th
is.testPluginO.PostRequest) ;

Pre Request Data Binding: PreRequestDataBinding is the WebtestPlugin
method which is called just before the data binding call.

PreWebTest, PostWebTest, PreTransaction, PostTransaction, PrePage,
PostPage,PreRequest,PostRequest,and.PreRequestDataBindingEﬂejust
virtual methods. We can decide whether to implement them or not. If not
implemented, the base class method is called.
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The following screenshot shows all the derived methods in the
WebTestPlugin class where the methods can be overridden:

Classl.cs * A X

| VfgClassLiP:lrarg,rl\‘c»rpIugIﬂ.C\as.sl vl W PreRequestDataBinding(object sender, PreRequestDataBindingEy
—lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;
using Microsoft.VisualStudio.TestTools.WebTesting;

4l

—Inamespace ClassLibrarylfoerPlugIn
i
= public class Classl : WebTestPlugin
i
= public override void PostTransaction(object sender, PostTransacticnEventArgs e)
{ base.PostTransactien(sender, e); }

m

= public override void PreTransaction(object sender, PreTransacticnEventArgs e)
1 base.PreTransaction(sender, e); }

= public override void PrePage(object sender, PrePageEventirgs e)
{ base.PrePage(sender, e); }

= public override void PostPage(object sender, PostPageEventéArgs e)
{ base.PostPage(sender, e); }

= public override void PreRequest(object sender, PreRequestEventArgs e)
{ base.PreRequest(sender, e); }

= public override void PostRequest(object sender, PostRequestEventArgs e)
1 base.PostRequest(sender, e); }

= public override void PreWebTest(object sender, PrellebTestEventArgs e)
{ base.PreWebTest(sender, e); }

= public override void PostWebTest({object sender, PostWebTestEventArgs e)
{ base.PostWebTest(sender, e); }

= public override void PreRequestDataBinding(object sender, PreRequestDataBindingEventArgs e)
{ base.PreRequestDataBinding(sender, e); }

100% ~ 4| n | b

The next part of the code is for defining the request, extraction rules, validation rules,
and the Form Post or the Query String Parameters. These parameter values are set
with values retrieved from the parameters bonded with the data source fields. A part
of the code looks like this:

WebTestRequest request4 = new
WebTestRequest ( (this.Context ["WebServerName"] .
ToString() + "/Employee/Insert.aspx"));
request4.ThinkTime = 219;
request4.Method = "POST";
request4 .ExpectedResponseUrl =
(this.Context ["WebServerName"] .ToString () + "/Employee/List.
aspx") ;
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FormPostHttpBody request4Body = new FormPostHttpBody () ;

request4Body.FormPostParameters.Add (" EVENTTARGET",
"ctl00SContentPlaceHolderlSFormViewlSctl02") ;
request4Body.FormPostParameters.Add (" EVENTARGUMENT",
this.Context ["SHIDDEN1. EVENTARGUMENT"] .ToString()) ;
request4Body.FormPostParameters.Add (" VIEWSTATE",
this.Context ["SHIDDEN1. VIEWSTATE"].ToString()) ;
request4Body.FormPostParameters.Add (" EVENTVALIDATION",

this.Context ["$SHIDDEN1. EVENTVALIDATION"].ToString()) ;
request4Body.FormPostParameters.Add ("ctl00$ContentPlaceHo
lderlsFormViewl$ctl04$ctl00$  First Name$TextBoxl", this.
Context ["EmployeeDataSource.EmpDataf#fcsv.First Name"] .ToString()) ;
request4Body.FormPostParameters.Add ("ct1l00sContentPlaceHo
lderlsFormViewl$ct1l04$ctl101$  Last Names$TextBoxl", this.
Context ["EmployeeDataSource.EmpData#csv.Last Name"] .ToString()) ;

The first line in the preceding code defines the request and the rest of the code is
assigning the values to the Form Post Parameters.

The coded Web Performance Test provides all the properties of the Web Performance
Test and requests in the Web Performance Test, which can be used to customize and
add more functionality to the test.

Transactions in coded test

In Web Performance Test recording, we have seen inserting transactions to the set of
requests for tracking the time taken by all requests within the transactions. The same
thing can be done using the code by using the transaction method in the web test.
Transaction is the logical grouping of multiple requests in a Web Performance Test.
This is like a timer, which collects the start and end time of the group requests under
the transaction. Given here is the code, which begins the transaction, requests for two
web pages, and then ends the transaction:

this.BeginTransaction ("FirstTransaction") ;
WebTestRequest request2 = new
WebTestRequest ( (this.Context ["WebServerName"] . ToString ()
+ "/Employee/List.aspx")) ;
request2.ThinkTime = 4;
yield return request2;
request2 = null;
WebTestRequest request3 = new
WebTestRequest ( (this.Context ["WebServerName"] .ToString () +
"/Employee/Insert.aspx")) ;
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request3.ThinkTime = 35;
ExtractHiddenFields extractionRulel = new ExtractHiddenFields () ;
extractionRulel.Required = true;
extractionRulel.HtmlDecode = true;
extractionRulel.ContextParameterName = "1";
request3.ExtractValues += new

EventHandler<ExtractionEventArgss> (extractionRulel.Extract) ;
yield return request3;
request3 = null;
this.EndTransaction ("FirstTransaction") ;

Custom code

The main advantage of coded Web Performance Test is customizing the code that is
generated or creating a new deriving class from the webTest base class and adding
additional functionality. For example, the following code checks if the value of the
context parameter AddTestRequest is yes, and adds a new Web Performance Test
request with think time and request method to the Web Performance Test.

if (this.Context ["AddAbsenceforEmployee"].ToString() == "Yesg")

{

WebTestRequest request6 = new
WebTestRequest ( (this.Context ["WebServerName"] .ToString ()
+ "/Absence/Insert.aspx")) ;

requesté6.ThinkTime = 4;
yield return requesté;
request6 = null;

}

Adding comment

This class is used for adding comments to the Web Performance Test. The code
given here is an example which adds a comment to the test result from the Web
Performance Test code:

this.AddCommentToResult ("Test custom comment added to the Web Test
through code") ;

Running the Coded Web Performance Test

We have created the simple code for the Web Performance Test. Running or
executing the code is very simple. This is not the same as running the other projects.
We need to open the Test View or Test List Editor window using the Test and
Windows option in the main menu. Test View lists all the tests in the current project
including the coded Web Performance Test.
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From the list of tests, select the coded test and, right-click and choose the Run

Selection option which starts running the coded Web Performance Test.

Test View *yOx

ap - @ | Group By: |Ta§tType '| | |[AH Colurmt '| |<Type keyword: '| |

ig@) Group By: Test Type: Item(s) selected: 1

Test Mame Project Test Type
4 Coded Web Test
B8] eb et mpMoitenanceCodedlempi
4 Unit Test [
=] TestMethodl Empg k4l Debug Selection
[T CodedUlTestMethodl Ermp| Create Perfformance Session...
b Web Test |

Run Selection |

Exclude from Group
Open Test
E_] MNew Test...
Create Test Case from Test
Associate Test to Test Case
# Cut Chrl+ X
53 Copy Ctrl+C
4 Paste Ctrl+V
Select All Ctrl+A
[fl  Add/Remove Columns...
Open Test List Editer
| = Properties

The result of the Web Performance Test is shown in the Test Results window,
similar to that shown by the recorded Web Performance Test. It shows the status of

the test, whether it has successfully passed or failed, or has some errors.

Test Results
8= *3- (3| &3 [satheeshkumar@MY-PC 201008 || %, Run = kE Debug ~ Il o |Gy =F - &y 3 |

*0OXx

(w) Testrun completed Results: 1/1 passed; Item(s) checked: 0

Result Test Name Project Error Message
O 9_':3@ Passed WebTestEmplaintenar EmployeeTestProject
4 [ ] b
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To see the details of the test result, select the result from the Test Result window,
right-click and choose View Test Result Details, which opens a window depicting
the details about the web code test. This is the same result details window that we

saw for the recorded test.

WebTestEmpMaintenanceCoded [11:06 AM]
S ERER i AR STES] R S B A R

@ Passed Click herete run again Internet Explorer 7.0 LAN  Edit run settings

Request Status Total Time  Request Time  Request By... Response Bytes
@ [ Test customn comment added to the Web test through code
@ o [& http://localhost3062/ 200 0K 1.095 sec 1.079 sec 0 324 836
@ 4« |21 FirstTransaction 0120 sec E 1] 792,670
=] o1/ /localhost:3062/Employee/List.aspx 200 0K 0088 cec 0072 cec 0 385,237
=] / 200 OK 0.032 sec 0.010 sec 0 407433
@ « 302 Found 0.044 =ec 0.017 =ec 3743 136
@ 200 OK - 0.014 sec 0 387,332
@ - 200 OK 0.061 sec 0.045 sec 0 418,999
@ - 200 OK 0.021 sec 0.003 sec 0 324,886

Web Browser | Request l Response I Contesxt | Datai|s|

fm

EMPLOYEE MAINTENANCE

<

Add new Absence

AbsenceID

The result details window shows the result of each request in the Web Performance

Test. It also shows the information about the request, response, context parameters,

and the rule execution details for each request. You can see that the selected request
in the result window is the last request added to the Web Performance Test through
the additional code mentioned previously. You can also see the additional comment
added to the web test through the code. The comment is shown at the top of the test
results.

As the code is the normal C# code and the entire Web Performance Test is a class
tile, we can debug the code as we would for the normal assemblies created in
Visual Studio. This is very helpful in getting the runtime information of the Web
Performance Test, requests, and the context information from the Web Performance
Test.
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WebTestEmpMaintenanceCoded.cs *Ox

| ¢ EmployeeTestProject.WebTestEmpMaintenanceCaded -| ¥ GetRequestEnumerator() -|

request4.Method = "POST";
request4.ExpectedResponselrl = (this.Context[")
FormPosthHttpBody request4Body = new Form
request4Body . FormPostParameters. Add("_E
request4Body . FormPostParameters. Add("_ EVENTARGUMENT", this.Context["$HIDDENL. EVENTARGUMENT"].ToString());
request4Body . FormPostParameters.Add("_ VIEWSTATE”, this.Context["$HIDDEN1._ VIEWSTATE"].ToString());
request4Body . FormPostParameters.Add("_ EVENTVALIDATION", this.Context["SHIDDENL. EVENTVALIDATION"].ToString());
request4Body . FormPostParameters. Add("ct180%ContentPlaceHolderlFormViewlsct1845ct108%  First Name$TextBox1", this.Context["EmployeeDataso
request4Body . FormPostParameters. Add("ct180%ContentPlaceHolderlFormVienlsct1845ct101%  Last_NameSTextBoxl", this.Centext["EmployeeDataScu
request4Body . FormPostParameters.Add("ct188%ContentPlaceHolder13FormViewlSct1845ct1025_ Middle_Name3TextBox1”, this.Context["EmployeeDatas
request4Body . FormPostParameters.Add (" ct188%ContentPlaceHolder1$Formy: $ct1e45ct1635_Department$TextBoxl”, this.Context["EmployeeDataSo

(

(

(

(

(

(

s

lebServeriiame”]. ToString() + "/Employes/List.aspx”);

request4Body.FormPostParameters.Add("ct1@8$ContentPlaceHolderl$Formv: $ct1843ctle4d  Occupation$TextBoxl", this.Context["EmployeeDataSo
request4Body.FormPostParameters.Add("ct1@8$ContentPlaceHolderl$FormV: $ct1843ct1e5%  Gender$TextBoxl", this.Context["EmployeeDataSource
request4Body . FormPostParameters.Add (" ct188%ContentPlaceHolder1$Formy: $ctle4sct1e65_ City$TextBox1™, this.Context["EmployeeDataSource.E
request4Body . FormPostParameters.Add (" ct188%ContentPlaceHolder1$Formy: $ctle4sct1a75_ StateFTextBox1", this.Context["EmployeeDataSource.
request4Body.FormPostParameters.Add("ct1@8$ContentPlaceHolderl$Formv: $ct1843ct188%_ Country$TextBox1", this.Context["EmployeeDataSourc
request4Body . FormPostParameters.Add("ct18e$ContentPlaceHolderl$FormViewl$ct1e45ct109%_ Phone$TextBoxl", this.Context["EmployeeDataSource.

[~ ] .Body = request4Body;|
= yield return requestd;

request4 = nullc)  requestd [Microseft.VisualStudic TestTools WebTesting WebTestRequest}

if (this.Context[|® @ base{MicrosoftVisualStudio.TestTools. WebTesting WebTestitem) {Microsoft.VisualStudio. TestTools. Web Testing. WebTestRequest} m
t [ 5 Body {Microsoft.VisualStudio. TestTools. WebTesting. FormPostHttpBody} ‘
WebTestReques| [T BodyBytes null |
request6.Thin LT Cache false |=
yield return |® 2 ClientCertificates {System.Security. Cryptography. X508 Certificates X509 CertificateCollection}
requests = nu LT ContentLength a
} 5 ContentType Q- i
[ 5 Cookies {System.Net.CeckieCellection}
VebTestRequest re @ T ComelationExtractionRuleReferences Count=10
yield return requ ® T DependentRequests Count=0
requests = null; | [ EncedeRedirectedUrl false
} [ 57 Enceding {System. Text.UTFEEnceding}
5 ExpectedHttpStatusCode ]
7 ExpectedResponseUrl 2 = "http://localhost:3062/Employee/List.aspx’
(¥ 57 ExtracticnRuleReferences Count=10 -
W% -« [ 4 5

Debugging the Coded Web
Performance Test

Web Performance Testing is an integrated tool in Visual Studio, and the Web
Performance Test can be coded using the .NET languages and we can debug the code
while running the application during the application development. The creation of

a Web Performance Test is similar to developing another application, and we may
have to debug sometimes when we want to find out the runtime behavior so that we
can fix the issue easily. To do this, Visual Studio provides a debugging facility for

the code.

Select the Web Performance Test from the Test View or Test List Editor and double-
click to open the Web Performance Test code. Scroll to the method and the line to
include a break point for the Web Performance Test execution. Right-click on the line
and select the option in the context menu to insert a new breakpoint. Continue doing
this at all the places where breakpoints are required.
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For example, the following screenshot shows the Web Performance Test with a
couple of breakpoints at different locations. Select Test from the Test View or Test
List Editor and right-click to choose the option to debug the selection. This option
actually runs the Web Performance Test but breaks at the point where we have
breakpoints.

WebTestRequest request? = new WebTestRequest((this.Context["WebServeriame™].ToString() + "/Employee/List.aspx"));
request2.ThinkTime = 4;
yield return request2;
-1 request2 = null;
1+ o request? {Microsoft.VisualStudio. TestTools.WebTesting WebTestRequest}
WebTestRequest requests = new WebTestRequest((this.Context[ WebServertame™].Tostring() + “/Employee/Insert.aspx™));
request3.ThinkTime = 35;
ExtractHiddenFields extractionRulel = new ExtractHiddenFields();
extractionRulel.Required = true;
extractionRulel.HtmlDecode = true;
extractionRulel.ContextParameterlame = "1";
request3.ExtractValues += new EventHandler<ExtractionEventArgs>(extractionRulel.Extract);
yield return request3;
request3 = null;

We can step through the code and find out the values for the context variables and
the object properties. Different options are provided under the Debug menu option.

Now let us step through the code and see some of the object properties and attributes
while debugging the code. The following screenshot depicts the debug information
for the context variables set at the end of the constructor code. It shows the values of
the context variables added to the context and the other properties set for the context.

WebTestRequest requestl = new WebTestRequest((this.Context["WebServerName"].ToString() + "/"));
request1.ThinkTime = 5;
yield return requestl;
=] requestl = null;
this.BeginTransaction("FirstTransaction”);

| this {EmployeeTestProjectWebTestEmpMaintenanceCoded)
webTest o flba
requesty PXU] A - "hitp/localhost:3062
yieldq B2 @[ . ] : : .
@ o) w2 J-.-.,-\pp5'.':Emplo}-&elﬂa!ntenam:e'..TestRe:u\ts'.'.Sathee:hkumal‘_"‘ﬂ ¥-PC 2010-08-21 10_53_11.'..'.0ut
m w 3] Ap nployeeMaintenancel\ TestResults\\ Satheeshkumar_MY-PC 2010-08-21 16_53_11"\In"\ M

L 91 \ s Apps\\EmployeeMaintenance\\ TestResults\\Satheeshkumar_MY-PC 2010-08-21 16_53_11"
request3. @ [5] &, - 'O\ Satheesh\\ Testing\\Apps\\ EmployeeMaintenance’\ TestResults\! Satheeshkumar_MY-PC 2010-08-21 16_53_11\\In"
ExtractHi| B v [6] 1
extractio |F| @ T0l 100
extractio = @ [8] {Microsoft. VisualStudic. TestTools.Execution.AgentLoadDistributor}
extractio @l A
request3. # w [10] {Mlcrc oft.VisualStudic. TestTools. Execution.DataCollectionEnvironment Contest}
yield ret| |®| ¥ [11] 1 atheesh\\Testlng\\Apps\\EmplayeeMamtenan:e\\Te;tResu\ts\\Satheeshkumar MY-PC 2010-08-21 16_53_11'\\In'\\fl
request3 9 [12] atheesh\\ J-‘-App ‘\EmployeeMaintenance\\TestResults\!\ Satheeshkumar_MY-PC 2010-08-2116_53_11"

[E=] @ [13] athee: sting\\Apps\ EmployeeMaintenance\\TestResults\\ Satheeshkumar_MY-PC 2010-08-21 16_53_11"\In"\ M
this.EndT @ (4] Q- M.’ PC’

= -

57 WebTestlteration i

lebTestRequd [ WebTestUserld 1
request4. Thinkrome—=—z19;

"/Employee/Insert.aspx"));

Similarly, we can step through the code line-by-line and find out if the current
values depict the status of the objects and the properties. The following is another
example of the PostWebTest event that refers to the methods in the plug-in
ClassLibrarylforPluglIn.
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=l public class WebTestEmpMaintenanceCoded : WebTest
private Class1 testPlugin® = new Classi();
= public WebTestEmpMaintenanceCoded()
{
this.Context.Add("WebServerName”, "http://localhest:3062");
this.Context.Add("AddAbsenceforEmployee”, "Yes");

[+ his.PreAuthenticate = true;|
this.PrelebTest += new EventHandler<PrelebTestEventArgs»(this.testPluging.PrelebTest);

¥ .PostWehTest += new EventHandler<PostWehTestEventArgs>(this.testPlupind.PostilebTest);

3 his.Pre| -l .y thizPostWebTest {Method = {Veid PostWebTest(System.Object, Microsoft.VisualStudio. TestTools. WebTesting PostWebTestEventArgs)})
this.PostTr = iy base {System.MulticastDelegate} {Method = {Void PostWebTest(Systern.Object, Microsoft.Vizus|Studio. TestTools WebTesting Post WebTestEventArge] |}
this.PrePage o o base (System.Delegate} {Method = {Void PostiWebTest(System.Object, Microsoft.VisualStudio.TestTools WebTesting, PostWebTestEventArgs)}}

] his. PostPage f] gy {Void PostWebTest(Systern.Object, Micrasoft VisualStudio. TestTools WebTesting.PostWebTestEventArgs)} |

1 [ [ Target {ClassLibrarylforPlugln.Class1}
[# @ Non-Public members
= public override IEn - e - r
{
// Initialize validation rules that apply to all requests in the WebTest
if ((this.Context.ValidationLevel »= Microsoft.VisualStudio.TestTools.WebTesting.validationLevel.Low))
1

Custom rules

When we generate the code for the recorded Web Performance Test, Visual Studio
creates the code for the rules that we added for the recorded test. However if we
need more custom rules to be added to the Web Performance Test, we can use

the Microsoft.VisualStudio.TestTools.WebTesting namespace and create a
new rule class which derives from the base class. This new class can be part of the
managed class library which can be a plug-in. This can be an extraction rule or a
validation rule.

Extraction rule

The extraction rules are used for extracting data from the responses received for the
web requests. Data can be extracted from text fields, headers, form fields, attributes,
or hidden fields. The new custom extraction rule is a new class file derived from the
base class ExtractionRule, which is in the namespace Microsoft.VisualStudio.
TestTools.WebTesting. Add a reference to the library, Microsoft.visualStudio.
QualityTools.WebTestFramework, which contains the base classes. In the new
class, implement the RuleName, RuleDescripton, and Extract methods and build the
custom rule as per requirements.
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For example, the following screenshot shows a CustomExtractionRule for extracting
the Query String Parameter value from the request:

CustomBExtractionRule.cs i
[ % CustomRules. CustombrtractionRule - [ = RuleDescription -|
using Microsoft.visualStudio.TestTools.WebTesting; +
using Microsoft.VisualStudio.TestTools.WebTesting.Rules; a
Slnamespace CustomRules -
1
= public class CustomExtractionRule : ExtractionRule
{
public string ParameterName { get; set; } //Name of the QueryString parameter to extract
= public override string RuleName // specify the name for the Rule
get { return "New Custom Extraction Rule”; }
} 2
= public override string RuleDescription // specify the description for the rule|
{
get { return "This is a rule for extraction the value from input”; }
}
= public override void Extract{object sender, Extractionfventirgs e)
{
if (e.Request.HasQueryStringParameters)
foreach (QueryStringParamcter parameter in e.Request.QueryStringParameters)
if (parameter.Name.Equals(ParameterName, StringComparison.CurrentCulturelgnoreCase))
if (parameter.Value != null}
e.Success = true;
e.Message = String.Format("Paramter Found with Value {8}", ParameterName);
}
return;
e.Success = false;
e.Message = String.Format("Paramter {8} not Found ", ParameterName);
}
}
e.Success = false;
e.Message = String.Format("Paramter {2} not Found ", ParameterName);
}
} -
00% - < n »

e ParameterName: This is to specify the name of the Query String Parameter
that we want.

e RuleName: This is to specify the name of the new Extraction Rule. The
extraction rule dialog will show the input field for specifying the rule name.
public override string RuleName // to specify the Rule name for

this rule ({
get { return "New Custom Extraction Rule";}

}

e RuleDescription: This is to specify the rule description for the new rule. The
Extraction Rule dialog will have input field to specify the description.
public override string RuleDescription // to specify the
description for this rule ({

get {
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return "This is the custom rule for extracting
the value of input field at index 1";

}

e Extract: This is the method to extract the data. This method is applicable only
for the Extraction Rule. This method contains two parameters: object and
ExtractionEventArgs. The ExtractionEventArgs has the property response,
which provides the response generated by the request. The response contains
the querystring, attributes, and the HTML documents along with all the
other details about the response. Once the test is run, the extraction rule gets
executed. In the example shown previously, the extract method will find the
specified parameter in the Query String and extract the value if a match is
found. The method returns with a success or failure status along with the
message. The extracted value can be added as the context variable using the
code:

e.WebTest .Context .Add (this.ContextParameterName, parameter.Value) ;

The context contains the key value pair, where the key is equal to the
ContextParameterName and the value is the parameter value that is extracted.

// add the extracted value to the Web test context
e.WebTest.Context .Add (this.ContextParameterName, fieldValue) ;
e.Success = true;

The ExtractEventArgs object also contains a return value of either Success or Failure.
We should set this to success or failure based on the extraction of the value. The
following code shows the sample of an extraction rule, which extracts the value of an
input field with the given name:

public override void Extract (object sender, ExtractionEventArgs e)

{

if (e.Request.HasQueryStringParameters)

{

foreach (QueryStringParameter parameter in e.Request.
QueryStringParameters)

if (parameter.Name.Equals (Name, StringComparison.
CurrentCultureIgnoreCase) )

if (parameter.Value != null)
e.Success = true;
e.Message = String.Format ("Parameter Found with value {0}:

", Name) ;
e.WebTest.Context.Add (this.ContextParameterName,
parameter.Value) ;
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return;
e.Success = false;
e.Message = String.Format ("Parameter {0} not Found ",

}

After completing the class file with the code for the new extraction rule, compile the
class library. Add the class library reference to the Web Performance Test project and
include the namespace to the Web Performance Test code to make use of the new
custom rule. Now to create a new rule for the request in the Web Performance Test
code, create a new instance of the CustomExtractionRule, which is the class that we
created for the custom rule, and set the properties. The following code contains the
sample for an example of adding a new rule to the test. The extracted value will be

ParameterName) ;

added to the list of extracted values for the requests:

The custom rule can also be used in the recoded Web Performance Test. To add the
custom rule, open the WebTest project and add the reference to the custom

rule project.

4

Solution Explorer

; Selution ‘EmployeeMaintenance’ (4 projects)

Solution ftems

> 158 ClassLibrarylforPlugln
> _E CustermPules

> ;‘Q EmployeeMaintenance
4 ‘E‘E EmployeeTestProject
[=d] Properties

g References

<3 ClassLibrarylforPlugln

-3 CustomRules

-3 Micreseft.VisualStudic.QualityTools.CodedUITestFramework:
-3 Microsoft,
43 Microsoft.

sualStudio.Quality Tools.UnitTestFramework
sualStudic. Quality Toels.WebTestFramework

<3 Micreseft.VisualStudio. TestTools.UITest. Commen
-3 Micreseft.VisualStudic. TestTools.UITest.Extensicn
<3 Micreseft.VisualStudic. TestTools.UlTesting

-3 System

-3 Systermn.Core

<3 System.Windows.Forms
-3 UlAutomationTypes
-3 WindowsBase

4 |5 Test References
B Test View L?‘i] Solution Explorer

m
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Now open the Web Performance Test project and select the request for which the
new extraction rule should be added. Expand the test recording, select the Extraction
Rules folder for the request and select the Add Extraction Rule option which will
display all the different types of Extraction rules including the rule we created.

Add Extraction Rule

Select a rule: Broperties for selected rule:
[=15elected Option =l |
[E1Tag Inner Text

[E]Extract Attribute Value 4 Option

[ZiEstract Form Field Context Parameter Mame
[E1Extract HTTP Header 4 Properties

[=1Extract Regular Expression ParameterMName
[Z1Extract Text

[=1Extract Hidden Fields

ustomBxtractionRule

Context Parameter Name

The name of a test context variable to asscciate with the extracted
walue,

Description for selected rule:

o o]

The CustomExtractionRule is just like the other rule, but is custom-built for the
required functionality.

Validation rules

CustomValidationRule is written similar to extraction rules. It is the custom code
written as a class, which is derived from the validationRule base class. This class is
present in the namespace, Microsoft.VisualStudio.Testtools.WebTesting. The new
class can be a separate class library, which can be added to the Web Performance
Test project when required.

Create a new class library project and a add reference to the Microsoft.VisualSudio.
QualityTools.WebTestFramework assembly.
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The validation rule is to check if a particular value is found once or more in the
HTML response. The response contains the attributes, parameters, hidden values,
and the entire HTML document from which we have to find the value to validate.

The validate rule has similar properties and methods as to Rule Name, Rule
Description, and Validate.

The Validate method contains two parameters, object and ValidationEventArgs.
The ValidationEventArgs object contains the response property that provides the
response text for the request through which we can find out the string value and
validate the response.

The Validate method should set e.IsValid to true if the validation succeeds, or false
if not. The following code is to find a string value in the document. At the same time,
e.Message should also be set to a message based on the result, which will be shown
at the end of test.

CustomExtractionRule.cs™ *rOXx
|"‘fsCuStumRuIES.Custom‘u'alidatiUnRule '|fstring'v’dluETcFincl o
Z%
=
] public class CustomValidationRule : ValidationRule .
i
public string stringValueToFind;
= public override string RuleName // specify the name for the Rule
{
get { return "New Custom Extraction Rule™; }
h
] public override string RuleDescription // specify the description for the rule
i
get { return "This is a rule for extraction the value from input™; }
l}
= public string StringValueToFind
{ =
get { return stringValueToFind; }
set { stringvalueToFind = value; }
b
= public override void validate(object sender, ValidaticnEventArgs e) s
{
string htmlDocument = string.Empty;
if (!5tring.IsNullOrEmpty(e.Response.BodyString))
htmlDocument = e.Response.BodyString; | 4
e.IsValid = htmlDocument.Equals(stringValueToFind, StringCompariscn.CurrentCulturelgnoreCase);
e.Message = "The string Found Successfully”;
h
if (le.Isvalid)
i
e.Message = String.Format("The string {8} is not found", stringValueToFind);
h
1
I ¥
i¥ -
00% ~ < m ’
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Now compile the library and add the reference to the project similar to the extraction
rule and add include the namespace. In the Web Performance Test code, create a
new instance of this custom rule and set the properties. Once the test is run, this rule
gets executed and the result is added to the requested output.

The custom rule can also be used in the recorded Web Performance Test. To add the
custom rule library created previously, select the recorded Web Performance Test
project and add the reference to the library. Open the Web Performance Test and
select the validation rules folder, right-click and select the option Insert Validation
Rule, which opens the dialog, listing out all types of validation rules.

Add Validation Rule

Select a rules Properties for selected rule:

[ i 4

v ieleitecl OTp;:n e |

% Tag Inner

ﬁ J - 4 Options

% Response Time Goal .

'—"'/_' Form Field Level High

._‘_/" Fird Text 4 Properties

5 Maximum Request Time StringValueToFind

5 Required Attribute Value

1 :

5 Required Tag

5 Responsze URL

ustomValidationRule

Level
Sets the validation rule level. Cnly rules at or above the load test level
are executed when a Web test is run under load.

Description for selected rule:

[ OK ] [ Cancel
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Now set the value of the StringValuetoFind parameter to something. Let us say
the value is Test. Run the Web Performance Test again and check the results. The
following is example of the test which returned failure and the message along with
the result:

WehTestEmpMaintenance [5:54 PM] *AX
3 Y= Y =TT S AR SRR

'Q Failed Click here te run again  Internet Explorer 7.0 LAN  Edit run settings

Request Status Total Time Request Ti.. Request.. Response Bytes

@ o [& http://localhost:3062/ 200 QK 1126 sec 1.077 sec 0 324 886
@ o L& hitp://localhost3062/Employes/List.aspx 200 CK 4174 sec 4153 sec 0 389,531
@ & hitp://localhost:3062/Employee/Insert.aspx 200 OK 0.007 sec 0.007 sec 0 42,099
@ © L& hitp://localhost:3062/Employee/Insert.aspx 302 Found 0,090 sec 0.047 sec 3743 136
@ o [& hitp/ilocalhost3062/ 200 QK 0,018 sec 0.003 sec 0 324 886

I_| Web Browser I Request | Response | Context| Details |

Rules

Rule Type Result Parameters

(@ Response URL Validaticn Passed

] CustomValidationRule The string xyz is not found StringValueToFind=xyz
@Rr:zponzr:TimE Goal Validation Passed Telerance=0

(& Extract Hidden Fields Extraction Passzed Required=True, HtmlDecode=True
Exception

The message says: String 'xyz' is not found. We can add as many custom rules like
this as we like and validate their responses.

Summary

This chapter explained the advanced features of Web Performance Testing using
Visual Studio. All the features covered in this chapter explained the customization
of the web testing feature based on our requirements. Writing custom rules are the
extension of the in-built Extraction and Validation rules that comes with the Web
Performance Testing. And generating code out of the recorded Web Performance
Testing gives more control to the tester to customize the testing. We can include
looping, calling custom written methods between the requests, adding transactions
for requests and adding additional data sources. Furthermore, we can copy and
paste the same requests as often as we want and modify them.
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Load Test for an application helps the development and management team to
understand the application performance under various conditions. Load Test can
have different parameter values and conditions to test application performance.

Load Test can simulate the number of users, network bandwidths, combination of
different web browsers, and different configurations. In the case of web applications
it is always necessary to test the application with a different set of users and a
different set of browsers to simulate multiple requests at the same time to the server.
The following figure shows an example of a real time scenario with multiple users
accessing the web site using different networks and different types of browsers from
multiple locations.

6 & & & &

Usgr

UsnglE 6.0 uum E 7.0.0 Using Fmrm 2.0 Using PocmlE 30 Using Frefox 2.0
o access the Web site to access the Web site 10 access the Web site o access the Web site o access the Web site
? Gn
OIWDSL
™ S Dd«p 56K

Load Test is not only for testing web application requests and responses but we can
also test the unit tests to check the performance of the data access from the server.
The Load Test helps to identify application performance in various capacities,
application performance under light loads for a short duration, performance with
heavy loads, and different duration.
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Load Test uses a set of computers, which consist of a controller and agents. These
are called rig. The agents are the computers at different locations used for simulating
different user requests. The controller is the central computer which controls
multiple agent computers. The Visual Studio Test Load agent in the agent computers
generate the load for testing. The Visual Studio Test Controller at the central
computer controls these agents. This chapter explains the details of creating test
scenarios and Load Testing the application. This chapter covers the following topics:

e Creating Load Test

e Editing Load Tests

e Working with Test Result and analyzing Test Results
e Using Test Controller and Test Agents

Creating Load Test

The Load Tests are created using the Visual Studio Load Test Wizard. You first create
the test project and then add the new Load Test which opens the wizard and guides
us to create the test. We can edit the test parameters and configuration later on,

if required.

Before we go on to creating the test project and understanding the parameters,

we will consider a couple of web applications. Web applications or web sites are
accessed by a large number of users from different locations at the same time. It is
necessary to simulate this actual situation and check the application performance.
Let's take a couple of web applications that we used in previous chapters. The first is
a simple web page, which displays employee details and employee related details.
The other application is the coded Web Performance Test that retrieves the employee
details and also submits new employee details to the system.

ViebTeuEmpMaintenance (3:51 PM] O X
d [ D] P | 9@ & LS |01 S
ok here be 1un g i

0 interet Exploces 70 LAN it run getting:

Ve Drowser | Reguest | Response | Contes | Deteils

[€] EMPLOYEE MAINTENANCE
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Using the preceding examples, we will see the different features of Load Testing that
are provided by Visual Studio. The following sections describe the creation of Load
Testing, setting parameters, and testing the application using Load Test . 1oad.

Load Test Wizard

The Load Test Wizard helps us to create the Load Test for the Web Performance Tests
and unit tests. There are different steps to provide the required parameters and
configuration information for creating the Load Test. There are different ways of
adding Load Test to the test project:

e Select the test project and then select the option, Add | Load Test...

Solution Explorer ==

2] @] 5]
; Solution 'EmployeeMaintenance’ (4 projects)
> i Selution Items
> (Z ClassLibrarylferPlugln
» (= CustomRules
> fg‘g EmployeeMaintenance
a EﬁEmplo)"_'_""‘”":""
. [ Pro| £ Build

i [z Refi Rebuild

> Ol Tes Clean

. ‘(‘g EI:; Run Code Analysis
@ Em| Calculate Code Metrics
=] Emy Project Dependencies...

Project Build Order...

Add @] MNew Test...
Add Reference... = New fem... Ctrl+Shift+ A
Add Service Reference... kil Existing ltem... Shift+Alt+A
3, View Class Diagram 4 MNew Folder
Set as StartUp Project @ Unit Test..
Debug ¢ Load Test..
3 Go Online 2] Web Performance Test...
$ cut CirleX 2] Coded Ul Test..
@ Paste CtrlsV @] Ordered Test
P D Del 4] Generic Test
Rename &l Windows Form...
Unload Project & User Control..
[ Open Folder in Windows Explorer 2] Component..
f2 Properties A Enter L ShiftsiitaS

e Select the Test menu in Visual Studio 2010 and select New Test, which opens
the Add | New Test... dialog. Select the Load Test type from the list. Provide
a test name and select the test project to which the new Load Test should

be added.
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Both the preceding options open the New Load Test Wizard shown as follows:

MNew Load Test Wizard

L 4
o e Welcome to the Create New Load Test Wizard
L
N ¢ This wizard will walk you through the steps to create a load test that contains:

Load Pattern A load test scenario to which you will add tests,

Test Mix Model A load pattem, test mix, browser mix and network mix,
Counter sets for target computers from which yeu will collect performance date,
Test Mix Run settings such as the duration of your test and a description,
Network Mix
Vhen you have completed the wizard and clicked Finish, a load test is generated in the test project.
Browser Mix You can add addlitionzl scenarios and edit the test in the Load Test Editor,
Counter Sets

For more information press Fl to select 5 relsted Help topic.
Run Settings

Click Next to proceed.

[ [ ) [ o |

The wizard contains four different sets with multiple pages, which collect the
parameters and configuration information for the Load Test.

The Welcome Page explains the different steps involved in creating a Load Test. On
selecting a step such as Scenario, Counter Sets, or Run Settings, the wizard displays
the section to collect the parameter information for the selected set option. We can
click on the option directly or keep clicking next and set the parameters. Once we
click on Finish, the Load Test is created. To open the Load Test, expand the solution
explorer and double-click on the Load Test, LoadTestl. We can also open the Load
Test by using the Test View window in the Test menu and double-clicking on the

name of the Load Test from the list to open the test editor. The following screenshot
is an example of Load Test:

LoadTestl.loadtest
S
4 LoacTestl
- Scenarios
[EBIE)
-5 Test Mix
2 [34%] WebTestEmpMaintenance
2] [33%] WebTestEmpMaintenanceCoded

~aox

+.[9] [25%) Internet Explorer 7.0
+..[9] [25%) Internet Explorer 8.0
+..[@] [25%] Firefox 3.0
i [9] [25%] Safari 3
152 Network Mix

L0 [25%] LAN
L2 [25%] Cable-DSL1.5Mbps
L2 [25%] Diel-up 56k Modem
i [25%] Intercontinental WAN 1.5 Mbps
Y Constant Load Pattern
-3 Counter Sets
53 ASP.NET
=53

.NET Application

@43 saL
-0 I8

L3 LoadTest
| Controller

w-L3 Agent
Run Settings

Run Settingsl [Active]

Counter Set Mappings
SYSTEML

SYSTEMZ

[CONTROLLER MACHINE]
-3 [AGENT MACHINES]
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The following sections explain how to set the parameters in each step.

Specifying a scenario

Scenarios are used for simulating actual user tests. For example, in a web application
there are different end users. For a public web site the end user could be anywhere
and the number of users could be anything. The bandwidth of the connection and
the type of browsers used by users also differ. Some users might be using a high
speed connection and some a slow dial-up connection. But if the application is an
Intranet application, the end users are limited within the LAN network. The speed
at which these users connect will also be constant most of the time. The number of
users and the browser used are the two main things which differ in this case. The
scenarios are created using the combinations which are required for the application
under test. Enter the name for the scenario in the wizard page.

We can add any number of scenarios to the test. For example, we may want to
test WebTestEmpMaintenance with 40 per user per hour and another test for
WebTestEmpMaintenanceCoded with 20 per user per hour.

LoadTestl.loadtest w2
BrlF| g

d LoadTestl

1,__1 Scenarios

Y Scenaricl

- Test Mix

o2] [60 per user per hour] WebTestEmpMaintenanceCoded
H +=] [20 per user per hour] CodedUlTestMethodl

{fu—"j Browser Mix
£ %2 Network Mix

[

-0 Counter Sets
@ Run Settings

Now let us create a new Load Test and set the parameters for the scenario. From the
solution explorer, select the test project and right-click Add | Load Test which opens
the Load Test Wizard. We will see each step in the wizard and set the parameters.

The first step in this wizard is the Welcome Page, which provides the high level
information about using the Load Test Wizard. The second step is to set the scenario
name and the think time for the test.
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Think time

The think time is the time taken by the user to navigate between web pages. These
times are useful for the Load Test to simulate the test accurately.

New Load Test Wizard
+5
]_J. —_I Edit settings for a load test scenario
Welcome Enter 2 name for the lead test scenaric:
I ...
Load Pattern

Test Mix Model Hhinktme profile

Test Mix
MNetwaork Mix

) Use recorded think times

Browser Mix () Do not use think times

Counter Sets
Run Settings
Think time between test iterations: 0

@ Use normal distribution centered on recorded think times

~] seconds

l < Previous ][ Mext =

) |

Finish I [ Cancel

We can set the Load Test to use the actual think time recorded by the Web
Performance Test or we can give a specific think time for each test. The other option
is to set the normal distribution of the think time between requests. The time slightly
varies between requests, but will be realistic to some extent. There is a third option,
which configures not to use the think times between requests.

The think times can also be modified for the scenario after creating the Load Test.
Select the scenario and right-click and then open Properties to set the think time.

LoadTestl loadtest
A= B
o LoadTestl

3 Scenarios

Y Scenariol

- Test Mix

L.4¥] 140 per uzer per hour] WebTestEmplainter
60 per user per hour] WebTestEmpMaintes
20 per user per hour] CodedUITestMethodl
£+ Browser Mix

--[9] [25%] Internet Bxplorer 7.0

+-[9] [25%] Firefox 3.0
L[] [25%] Safari 3
273 Network Mix
52 [25%] LAN
2 [25%] Cable-DSL 1.5Mbps
2 [25%] Dial-up 56k Modem
L2 [25%] Intercontinentel WAN 1.5 Mbps
Y Constant Load Pattern
-l Counter Sets
w03 ASP.NET

L Controller

Properties
Micreseft.VisualStudic. TestTeools. WebStress. ScenarieUl
4 e
Agents to Use
Apply Distribution to Pacing Delay True

Browser Mix (Collection)

Delay Stert Time 00:00:00

Disable During Wermup False

1P Switching True

Maximum Test kerations 0

Hame Scenariol
Network Mix (Collection)
Percentage of New Users 0

Test Mix (Collection)

Test Mix Type Based on user pace
Think Prafile Normal Distribution

Think Time Between Test lerationsgy]

Think Time Between Test Iterations

*Ox

@03 Agent
-0 Run Settings

Aax

i
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Now once the properties are set for the scenario, click Next in the New Load Test
Wizard to set other parameters for Load Pattern.

Load pattern

Load pattern is used for controlling the user loads during the tests. The test pattern
varies based on the type of test. If it is a simple Intranet web application test or a unit
test, then we might want to have a minimum number of users for a constant period
of time. But in case of a public web site, the number of users differ from time to time.
In this case, we may have to increase the number of users from a very low number to
a maximum number with a time interval. For example, I might have a user load of 10
initially but during testing I may want the user load to be increased by 10 after every
10 seconds of testing until the maximum user count reaches 100. So at 90th second
the user count will reach 100 and the increment stops and stays with 100 user load
till the test completion.

New Load Test Wizard @
LSS Edit load pattern settings for a load test scenario

10
Welcame Select a load pattern for your simulated load:

Scenario () Constant Load:

| lesdPaen | =

User Count: = SErs
Test Mix Model hl ot

©

Test Mix Step load:

Start user count: 10 users

10F

Netwerk Mix

Browser Mix

Step duration: seconds
Counter Sets
Run Settings Step user count: 105 users/step

Maximum user count: 10015 Lsers

<previous |[ mea> [ Fnish | [ cance

Constant load

The load starts with the specified user count and ends with the same number of user
count.

User Count is to specify the number of user counts for simulation.

Step load
The Load Test starts with the specified minimum number of users and the count
increases constantly with the time duration specified until the user count reaches to
the maximum specified:

e  Start user count: This specifies the number of users to start with

e Step duration: The time between the increases in user count

e Step user count: To specify the number of users to add to the current
user count
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¢ Maximum user count: To specify the maximum number of users count

We have set the parameters for the Load Pattern. The next step in the wizard is to set
the parameter values for Test Mix Model and Test Mix.

Test mix model and test mix
The test load model is required to simulate the end users count distribution. Before
selecting the test mix, the wizard provides a configuration page to choose the test
mix model with four different options based on:

e Total number of tests

e Virtual users

e User pace

e Sequential test order

MNew Load Test Wizard
+5

| Select a test mix model for the load test

i)

W % 3
Welcome How should the test mix be medeled?

Scenario o e ; e ‘i .ﬂ . ,E] i .i] _
@ Based on the total number of tests ”
Load Pattern . \i é] X 'i] = 'ﬂ ¥
_ () Based on the number of virtual users
@) Based on user pace ‘i ,ﬂ ,ﬂ ) ,i] =
Test Mix 3
Network Mix () Based on sequential test order \i é] = &] = 'ﬂ =:
Browser Mix ,jj 5%
Counter Sets 'ﬂ 25%,

Run Settings
This model of test mix determines which test is run
when a virtual user starts a test iteration. At the end of
the lead test, the number of times that a particular test
was run matches the assigned test distribution. Follow
this model when you are basing the test mix on
transaction percentages in an [IS log or in production
data.

<previcus |[ Met» | [ Fnish | [ cance |

The next page in the wizard provides the option to select the tests and provide the

distribution percentage or the option to specify the tests per user per hour for each

test for the selected model. The mix of tests is based on the percentages specified or
the tests per user specified for each test.
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Based on the total number of tests

The next test to run is determined based on the selected number of times, that is, the
number of times the test run should match the test distribution. For example, if the
test mix model is based on the total number of tests and if three tests are selected,
then the distribution of tests is like the one shown in the following screenshot. The
percentage shows the distribution for the selected tests:

Mew Load Test Wizard o=

@ .

o) = Add tests to a load test scenario and edit the test mix

Welcome Add one or more tests to the mix:

Scenario Test Mame % | Distributicn 8
Lot Pateeyy n ViebTestEmplaintenance 34 g B
Test Mix Model ~ T T = L

2 | WebTestEmpMaintenanceCoded EE| % B
[ Testhx Distribute
Tt e
pr— 3 | CodedlUITestMethod1 a
Browser Mix
Counter Sets
Run Settings
Total 100
[ <previeus |[ me> | [ Ensn | [ conca

Based on the number of virtual users

This model determines running particular tests based on the percentage of virtual
users. Selecting the next test to run, depends on the percentage of virtual users
and also on the percentage assigned to the tests. At any point, the number of users
running a particular test matches the assigned distribution.

Based on user pace

This option determines running each test for the specified number of times per hour.
This model is helpful when we want the virtual users to conduct the test at

regular pace.

New Load Test Wizard @
5

) 5 Add tests to a load test scenario and edit the test mix

Welcome Add ene or more tests to the mix
Scenario Test Mame Tests Per User Per Hour =
L P 1| WebTestEmplaintsnance 40|
& | Bemave
Test Mix Madel
_ 2 | WebTestEmpMairtenanceCoded 20
U TestM )
Network Mic E CodedU|TestMethod1 | hoid
Browser Mix
Counter Sets
Run Settings

<previous |[ Met» | [ Fmsh | [ Conce
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Based on sequential test order

With this option, the test would be conducted in the order the tests are defined. Each
virtual user would start performing the test one after the other in cycles in the same
order the tests are defined until the Load Test run ends.

Mew Load Test Wizard @
¥
) 'r,. | Add tests to a load test scenario and edit the test mix
Welcome Add one or more tests to the mix
Scenaric Test Name Add..,
Load Pattern 1 | WebTestEmpMaintenance
Test Mix o dlel 2 | WebTestEmpMaintenanceCoded -
[Tt
—_— a CodedUITestMethod 1
Browser Mix |
Counter Sets
Run Settings

<previous || Mear || Ensh | [ cence |

The test mix contains different Web Performance Tests, each with different numbers
of tests per user. The number of users is defined using load pattern.

Network mix

Click on Next in the wizard to specify the Network Mix, to simulate the actual network
speed of users. The speed differs based on user location and the type of network they
use. It could be LAN network, cable, wireless, or dial-up. This step is useful to simulate
the actual user scenario. One thing to note here is that different network types apply
only for Web Performance Tests. If we add a unit test to the Load Test then we cannot
have multiple network types. When you keep adding network types, the network

type is automatically set with an equal distribution. We can change the distribution
according to how we want the Load Test to perform. This is the default distribution
which shows 25 per cent of the tests will be tested with each type of network selected.
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Mew Load Test Wizard
¥
Lﬂ s Add network types to a load test scenario and edit the network mix
Welcome Add one or more network types to the mix and specify a distribution:
Scenaric Metwork Type % | Distribution a8 [ Add ]
Load Pattern 1 [Lan = 25 3 &
Test Mix Medel
st Hilede 2 [Cable-DSL1.5Mbps v 25 & B
_ 3 |Intra-continental WAN 1.5 Mbps - 25 @ [ =it
&
Browser Mk nD\al-upSEk Madem - 25 &)
Counter Sets
Run Settings
Total 100
l T ” Next > ] l T | [ Cancel ]

The next step in the wizard is to set the Counter Sets parameters, which is explained
in the next few sections.

Browser mix

We have set the number of users and number of tests, but there is always a
possibility that all users may not use the same browser. To mix different browser
types we can go to the next step in the wizard and select the browsers listed and give
a distribution percentage for each browser type.

New Load Test Wizard
o
Lﬂ Es) Add browser types to a load test scenario and edit the browser mix
Welcome Add one or more browser types to the mix and specify a distribution:
Scenario Browser Type % | Distribution - [ Add ]
Loz Pate(n 1 [Intemet Explorer 7.0 = U @
Test Mix Model s "
st i ode [Intemet Explorer 8.0 = 35 o
Test Mix r (&
’ - 7| —#%
R i 3 | Firefox 2.0
C____ JRIEECE | == 0
Counter Sets
Run Settings
Total 100

[ e ][ Next >

] |

Finish

| [ canca |

The test does not actually use the specified browser, but it sets the header information
in the request to simulate the same request through the specified browser.
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Counter sets

Testing the application by Load Test does not contain only the application specific
performance but also the environment factors. This is to see the performance of the
other services required for running the Load Test or to access the application under
test. For example, the web application makes use of the IIS and ASP.NET process
and SQL Server. VSTS provides an option to track the performance of these services
using counter sets as part of the Load Test. The Load Test itself collects the counter
set data during the test and represents it as a graph to display it better. The same
data is also saved locally so that we can load it again and analyze the results. The
counter set is for all the scenarios in the Load Test.

The counter set data is collected for the controller and agents by default. We can also
add the other systems which are part of the Load Testing. These counter set results
help us to know how the services are used during the test. Most of the time the
application performance is affected by the common services or the system services
used.

The Load Test Creation Wizard provides the option to add performance counters. The
wizard includes the current system by default and the common counter set for the
controller and agents. The following screenshot shows an example of adding systems
to collect the counter sets during the Load Test:

Mew Load Test Wizard ==
45

P

Specify computers to monitor with counter sets during load test run

Welcome Selected computers and counter sets will be added to the default run
- settings
cenario

Load Pattemn Computers and counter sets to monitor: Preview selections:

Test Mix Madel
Test Mix
Netwaork Mix
Browser Mix

Run Settings

Controller Computer
| LoadTest
L4 Controller

Add Computer.. | | Pov— | computer Tags:

[ <Pevieus |[ Mets |[ Enish | [ Concel |

There is a list of counters listed for the system by default. We can select any of these
for which we want to collect the details during the Load Test. For example, the
preceding image shows that we need the data to be collected for ASP.NET, .NET
Application, and IIS from System1. Using the Add Computer... option, we can keep
adding the computers on which we are running the tests and choose the counter sets
for each system.
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Once we are done with selecting the counter sets we are ready with all the
parameters for the test. But to run the test some parameters are obligatory, which is
done in the next step in the wizard.

Run settings

These settings are basically for controlling the Load Test run to specify the maximum
duration for the test and the time period for collecting the data about the tests. The
following screenshot shows the options and the sample setting.

There are two options for the test run. One is to control it by a maximum time limit
and the other is to provide a maximum test iteration number. The test run will stop
once it reaches the maximum as per the option selected. For example, the following
screenshot shows the option to run the test for five minutes.

The Details section is to specify the rate at which the test data should be collected:
Sampling rate, Description, Save log on Test Failure, and Validation level.
Validation Level is the option to specify the rules that should be considered during the
test. This is based on the level that is set while creating the rules.

Save log on Test Failure is the new option provided in Visual Studio 2010 to capture
and save the individual test run details within the Load Test for the failed Web
Performance Tests or unit tests. This would help us to identify the problems that
occur only while running the test within the Load Test but not outside the context of
the Load Test.

MNew Load Test Wizard

L (Sl Review and edit run settings for a load test
J

Welcome Specify the length of the load test by:
Scenario @ Load test duration
Load Pattern Warm-up duraticn (hh mm ss): 0F 0F 0
Test Mix Model - - =
est i inde Run duration (hh rmm scj: 0E 2l 0
Test Mix
Network Mix O Test iterations
Browser Mix 0
Counter Sets Details
N oo e SE seconds
Description:
Save Log on Test Failure:  True -
Velidation level: High - invoke all validation rules ']

Finish l l Cancel }
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Now we are done with setting all the parameters required for Load Testing. Finish
the wizard by clicking the Finish button, which actually creates the test with all the

parameters from the wizard and shows the Load Test editor. The Load Test editor
should look like the following;:

LoadTestd.loadtest
Sl d |
o LoadTestd
= Scenarios
-1 Scenaricl
BT e i
- TestEmpMaintenance
febTestEmpMaintenanceCoded
= CodedUlTestMethodl
3 Browser Mix
(9] [25%] Internet Explorer 7.0
~[9] [25%] Internet Explorer 20
(9] [25%] Firefox 2.0
-[9] [25%] Pocket [E 3.02
- Network Mix
2 [25%] LAN
-2 [25%] Cable-DSL 1.5Mbps
52 [25%] Intra-continental WAN 1.5 Mbps
53 [25%] Dizl-up 56k Modem
~[£] Step Load Pattem
=3 Counter Sets
@03 ASP.NET
-1 NET Application
w03 Is
0,3 Application
-4 LoadTest
-2 Controller
L4 Agent
- Run Settings

The actual run settings for the Load Test contain the counter sets selected for each
system and the common run settings provided in the last wizard section. To know
more about what exactly these counter sets contain and what the options are to
choose from each counter set, select a counter set from the Counter Sets folder under
the Load Test, right-click and select the option, Manage Counter Sets... to choose

more counters or add additional systems. This option displays the same window as
the last window in the wizard.

LoadTestd loadtest
b= = A

,_j LoadTestd
=-C3 Scenarios

i Scenaricl

5@ Test Mix

73 Browser Mix
Metwork Mix
Step Load Pattern
=-Ca [
RN
[ s Add Customn Counter Set

:f Manage Counter Sets...

mté vj’ Open and Manage Results...
=LA

"rJ Lj “[  RunTest
Bt
w13 ‘= Properties Alt+Enter
-l Agent

- Run Settings
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We can also add additional counters to the existing default list.

For example, the screenshot given is the default list of categories under the NET
Application counter set, which is shown when you complete the wizard for
Load Test creation.

LoadTestd loadtest *Ox
S
- Scenarios -

= Counter Sets
LA ASPUNET
BEEY e Apicoion
=3 Counter Categories
-2 Memory
L4 Metwork Interface

.
L4 Processor

PhysicalDisk

-4 System

-4 Process

.MET CLR Intercp

MET CLRIT

{MET CLR Loading

JNET CLR LocksAndThreads
{MET CLR Memory

{MET CLR Remoting

JMET CLR Security

EIEE-RR R

&

m

7]

e

£
b I8
L4 Application
i-Lq LoadTest
L4 Controller
d-Lq Agent
-3 Run Settings —

To add additional counter categories we perform the following steps:

1. Right-click on Counter Categories and select the option, Add Counters, and
then choose the category you wish to add from the Performance category
list. After selecting the category, select the counters from the list for the
selected category.

Pick Performance Counters @
Computer:
MY-PC -

Performance category:

MET CLR Excepticns =
() All counters () All instances

@ Select counters from list @ Select instances from list

# of Exceps Thrown _Global_

= of Exceps Thrown / sec devenv

TFSlockAgent
WebDev.WebServerdd

Description:

»

Runtime statistics on CLR exception handling.

[ QK l ’ Cancel
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2.

The preceding screenshot shows the .NET CLR Exceptions category selected
with the counters such as the number of exceptions thrown, the number

of exceptions thrown per second, the number of filters, and finally filters

per second. After selecting the additional counters, click on OK, which

adds the selected counters to the existing list for the test. The additional
counters added are for the specific computer selected. There are many

other performance categories which you can choose from the Performance
category dropdown as shown:

Pick Performance Counters
Computer:
MY-PC -
Performance category:
[.NET CLR Exceptions v

MET CLR Data -
MET CLR Excepticns
MET CLR Intercp

MET CLR Jit |
MET CLR Loading

MET CLR LocksAndThreads

MET CLR Memeory L5
JMET CLR Metworking

MET CLR Metworking 4.0.0.0

.MET CLR Remoting

MET CLR Security

{MET Data Provider for Oracle

.MET Data Provider for SqlServer

MET Mermory Cached.0

APP_POOL_WAS

ASPMET Applications

ASPMET Apps v2.0.50727

ASP.MET Apps +4.0.30318

ASP.MET State Service

ASP.MET v2.0.50727

ASP.MET +4.0.30318

Battery Status

BITS Met Utilization

Browser

Cache

Client Side Caching

Databas

Database === Instances

Database ==> TableClasses ¥

3. What we have seen previously is for the existing counter sets. What if we

want to add the custom performance counter and add it to the run settings
for the test? We can create a new counter by choosing the option Add
Custom Counter in the context menu that opens when you right-click on
the counters sets folder. The following screenshot shows a new custom
performance counter added to the list:
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LoadTextd.loadtest™

-

L
P

m
|

LA IS
LA Application
3 LoadTest

L) Controller
L7 Agent

L7 Custeml
{3 Run Settings

SrlGalg]
(-, Proces:

L System

-L 2y Process

-2 NET CLR Interop Properties =i
12 .NET CLRUIT : 3

e A Microsoft.VisualStudio.TestTools. WebStress.Coun +

.NET CLR LocksAndThreads
.NET CLR Memory m Customl
.MET CLR Remcting

MET CLR Security

MET CLR Exceptions

5 3 Counters

4] = of Exceps Thrown

7] = of Exceps Thrown / zec
4 # of Filter:
] = of Finallys

4] Throw Te Catch Depth / sef Name
Type the name of the performance counter set.

sor

=

Now select the counter, right-click and choose the Add Counters option,
select the category, and pick the counters required for the custom counter
set. For example, we might want to collect the Network Interface counters
such as the number of bytes sent and received per second and the current

bandwidth during the test. Select these counters for the counter set.

LoadTest4 loadtest™

welEald

«j LoadTestd

{3 Scenarios

Counter Sets

A ASP.NET

=LA MET Application
- Counter Categories

L 05

LA

Lﬁ’l LoadTest

E|--‘;,_}(’ Controller

(-1 Agent

L7 Customl

-3 Run Settings

Application

Pick Performance Counters @
LComputer:
MY-PC -

Performance categony:

Metwork Interface 7

) All counters

) All instances

@ Select counters frem list @ Select instances from list

Bytes Received/sec Broadeom MetLink [TM] Fast Ethernet
Bytes Sent/sec || [ Dell Wireless 1395 WLAN Mini-Card
Bytes Total/sec isatap {0F309751-4827-4DES-54A2-BE14
Current Bandwidth isatap [74D7306A-2478-40AC-BETO-35E
Offloaded Connections isatap.{E7355314-22B0-4A00-9036-76E4
Output Queue Length isatap {FA20ESS1-E5091-42CE-0ADC-CE3)
Packets Cuthound Discarded Microsoft Virtual WiFi Miniport Adapter
Packets Cutbound Errors Terede Tunneling Pseudo-Interface
Packets Received Discarded
Packets Received Errors

Description:

Bytes Received/sec is the rate at which bytes are received over each network  »
adapter, including framing characters, Network Interface\Bytes Received/sec
is a subset of Network Interface\Bytes Total/sec,

[ OK J ’ Cancel
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5. Once we are ready with the custom counter set, we need to add this as part
of the run settings on all the systems that are part of the test. Select the Run
Settings folder, right-click and choose the Manage Counter Sets option from
the context menu and choose the custom performance counter Custom1 shown
under all available systems. The final list of Run Settings should look like this:

LoadTestd.loadtest” ~0x
R N N
] Agent -
4 Customl

{d Counter Categories
E-L24 Network Interface
=3 Counters
{174 Bytes Received/sec
| Bytes Sent/sec
i~ Bytes Total/zec
A Current Bandwidth
£ £ Run Settings
[E0 Run Settingsl [Active]
E+£3 Counter Set Mappings
- SYSTEML
-3 ASP.NET
L4 NET Application

lﬂ‘ s

L4 Customl

-/ SYSTEM2

L4 Application
--L ) ASP.NET

L) NET Application

m

L4 Custeml
- [CONTROLLER MACHINE]
LA LoadTest

LA Controller
- [AGENT MACHINES]
L4 Agent

Keep adding all the custom counters and counter sets and select them for the systems
used for running the test.

The main use of these counters is to collect data during the test, but at the same time
we can use it to track readings. The Load Test has an option to track the counter
data and indicate if it crosses the threshold values by adding rules to it, which are
explained in the coming section.

Threshold rules

The main use of counters and counter sets are to identify the actual performance of
the current application under test and the usage of memory and time taken for the
processor. There is another main advantage in collecting these counter data. We can
set the threshold limits for each of these data collected during the test. For example,
we may want to get an alert warning when the system memory is almost full. Also

if any process takes more time than the expected maximum time, we may want the
system to notify us so that we can act upon it immediately. These threshold rules can
be set for each of the performance counters.
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Select a performance counter and choose the option, Add Threshold Rule, which
opens a dialog for adding the rules.

LoadTest4. loadkest ~Ox
iy FH
gj LoadTestd A

[#-{_1 Scenarios

=1 Counter Sets

L7 AsP.MET
i=-L.7 .MET application

=]

(=)-{_J Counter Categaries .7_ =
ol e hdd Threshold Rule X
[=)-{_1 Counters : o 4
7] % Committed Bytes In Use _i_alz_act arule; perties For selecked rule:
(=17 Available MBytes ", Compare Constart
|=1-[ Threshold Rules 3 Compare Caurkers El Dptions
54l Compare Constant Alert IF Over True

| Page Faulesisec
| Pages/sec
| Pool Paged Bytes
| Pool Monpaged bytes
[#,% Metwork Inkerface
[+, PhysicalDisk
= a Processar
-, g System
i a Froces Critical Threshold ¥alue

-MET CLR. Interop Type the value at which a Critical Threshold Violation is generated.
JMET CLR JIT

MET CLR. Loading L
MET CLR LocksandThreads Description for selected rule:

B Threshold Yalues
Warning Threshald Value 100
Critical Threshold Walue 200

-MET CLR. Memory Compare the value of a performance counter with a constant value,
JMET CLR. Remaoting
JMET CLR Security

[+ % MET CLR. Exceptions

#-L application
L7 LoadTest

(-4 Contraller
-7 agent v

SAEEEEEEA

53]

There are two different types of rules that can be added. One is to compare with
constant values and the other is to compare the value with the other performance
counter value. The following rules explain different ways of setting the

threshold values:

e Compare Constant: This is to compare the performance counter value with
a constant value. For example, we may want a violation, if the Available
Mbytes reaches 200 and a critical message if it is less than or equal to 100. The
option Alert If Over can be set to true or false, where true denotes that the
violation will be generated if the counter value is greater than the specified
threshold value and false denotes that the violation would be generated if the
counter value is less than the specified threshold value.

In the preceding screenshot, the Warning Threshold Value is set to 200 to
trigger the warning violation and the Critical Threshold Value is set to 100
for the critical violation message.
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e Compare Counters: This is to compare the performance counter value with
another performance counter value. The functionality is the same as in the
preceding constants. But here the performance counter values are compared
instead of constant.

@ —
Add Threshold Rule 3]
Select a rule: Propetties For selected rule:
5 Compare Canstant |g| ol

\—}JCnmpare G Dependent Computer 25

Dependent Category

Dependent Counter Mame

Dependent Instance
El Options
Alert: If Over True
E Threshold ¥alues
warning Threshold Yalue 0
Critical Threshold Yalue 1} ;

Dependent Counter Name
The counter name component of the dependent counter,

Description for selected rule:

Compare the value of a parformance counter with the value derived from another performance counter, |

The preceding screenshot shows the options for adding compare counters to the
counter set. The warning and critical threshold values are constants, which is
multiplied by the dependent counter value and then compared with the current
counter value. For example, if the dependent counter value is 50 and if the constant
is set to 1.25 for a warning threshold, then the violation would be raised when the
current counter value reaches a value of 62.5.

The following screenshot shows the example of the threshold violation whenever the
value is above the constant defined in the rule. The test is aborted because the test
was stopped before it got completed.

LoadTestd (311 AM] el
1 Suenmaey | - Grogbs (2] Tables 5 Detad | ol = | D 36 = | | ISP T = | o
2 Tost Compiebod 18shimihald vichises  Lisren

e | Systemn undes Test = || Page Response Tine
3 =

& £ NET CLE L
=i K MET CLEL
5 e

& ¥, HET CLR Memary
& & .NET CLR Remoting
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You can see from the graph that there are fifteen different threshold warning
messages raised during the Load Test run as shown in the summary information
about the test. The graph also indicates when the counter value reached the value
above the constant defined in the rule. As the graph shows, the value reached the
value 15, which is over the constant 10 defined in the rule. If the value is above the
warning level, it is indicated as yellow, and it is red if it is above the critical threshold
value. These rules will not fail the test but provide the alert, if the values are above
the thresholds set.

Editing Load Tests

The load can contain one or more scenarios for testing. The scenarios can be edited
any time during the design. To edit a scenario, select the scenario you want to

edit and right-click to edit the test mix, browser mix, network mix in the existing
scenario, or add a new scenario to the Load Test. The context menu has different
options for editing as shown:

LoadTestd loadtest yOX
A= A=

of LoadTestd
:‘_j Scenarios

{1y Add Scenario...

Add Tests...

Edit Test Mix...

3] Edit Browser Mix...

2 Edit Network Mix...

5 Open and Manage Results...

Cut Crl+X
3 Copy Cerl+C
Delete Del
Run Test

2 Properties Alt+Enter

=3 Run Settings
[-pA Run Settingsl [Active]
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Add Scenario... opens the same wizard we used before adding the scenario to

the Load Test. We can keep adding scenarios as often as we need. The scenario
properties window also helps us to modify properties such as think profile, the think
time between the test iteration, and the scenario name.

Properties =
Microsoft.VisualStudio. TestTools.WebStress.Scenariolll -
o =

Agents to Use
Apply Distribution to Pacing De True

Browser Mix (Callection}

Delay Start Time 00:00:00

Disable During Warmup False

IP Switching True

IMaximum Test [terations 1]

MName Scenariol

Metwark Mix (Callection}

Percentage of Mew Users 1]

Test Mix (Collection)

Test Mix Type Bazed on test order per virtual user
Think Profile Normal Distribution E

Think Time Between Test Iterati 0

Think Profile
Select Off, On, or Normal Distribution for the think time.

The Add Tests... option is used for adding more tests to the test mix from the tests
list in the project. We can add as many tests as required to be part of the test mix.

The Edit Test Mix... option is used for editing the test mix in the selected scenario.
This option will open a dialog with the selected tests and distribution.

Edlit Test Mix
Test mix model:
[Test mix based on sequential test order V]
Test Name Add...

n WebTestEmpMaintenance
L ) Remove

2 | WebTestEmpMaintenanceCoded

3 | CodedUITestMethodl

Move Down

Initizlize and terminate tests

[7] Select an initialize test to execute before other tests for each virtual uzer:

[T] Select a terminate test to execute after other tests for each virtual user:

[ ok ][ concel
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Using this Edit Test Mix window we can:

e Change the test mix model listed in the dropdown.
e Add new tests to the list and modify the distribution percentage.

e Select an initial test which executes before other tests for each virtual server.
The browse option next to it opens a dialog showing all the tests from the
project from which we can select the initial test.

e In the same way as the initial test, we can choose a test which is the final test
to run during the test execution. The option is used here to select the test
from the list of available tests.

The Edit Browser Mix... option opens the Edit Browser Mix dialog from which you
can select a new browser to be included to the browser mix and delete or change the
existing browsers selected in the mix.

The Edit Network Mix... option opens the Edit Network Mix dialog from which you
can add new browsers to the list and modify the distribution percentages. We can
change or delete the existing network mix.

To change the existing load pattern, select the load pattern under Scenarios and
open the properties window which shows the current patterns properties. You can
change or choose any pattern from the available patterns in the list as shown in the
following images. There are three different patterns available: Step, Constant, and
Global based.

Step load Pattern has the initial user count and the maximum user count with a
step duration and step user count. In the preceding image, every 10 seconds the user
count would be increased by 10 until the maximum user count reaches 200.
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Constant Load Pattern has only one constant user count value. The user count will
always be the same throughout the test.

Goal based Pattern has a lot of parameters to target a particular machine and
particular counter category and counter. We can also configure the initial user count,
minimum user count, maximum user count, user count decrement, user count
increment, and adjusting the user count.

Run Settings can be multiple for the Load Tests, but at any time only one can be
active. To make the run settings active, select Run Settings, right-click and select
Set as Active. The properties of the run settings can be modified directly using the
properties window. The properties that can be modified include results storage, SQL
tracing, test iterations, timings, and the Web Performance Test connections.

Adding context parameters

We have seen the details of context parameters in the Web Performance Test chapter.
The web tests can have context parameters added to the test. The context parameter
is used in place of the common values of multiple requests in the Web Performance
Test. For example, every request has the same web server name which can be
replaced by the context parameters. Whenever the web server changes, we can just
change the context parameter value, which will replace all the requests with the new
server name.
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We know that the Load Test can have Web Performance Tests and unit tests in the
list. If there is a change in the web server for the Load Test other than what we used
for Web Performance Tests then we will end up modifying the context parameter
values in all the Web Performance Tests used in the Load Tests. Instead of this, we
can include another context parameter to the Load Test with the same name used
in the Web Performance Tests. The context parameter added to the Load Test will
override the same context parameter used in the Web Performance Tests. To add

a new context parameter to the Load Test, select Run Settings and right-click to
choose the Add Context Parameter option, which adds a new context parameter.
For example, the context parameter used in the Web Performance Test has the web
server value as:

this.Context .Add ("WebServerName", "http://localhost:3062");

Now to overwrite this in Load Tests, add a new context parameter with the same
name as follows:

LoadTest4.loadtest™ > B\X
LA = R =
.fj LoadTestd
:- Scenarios
=) Scenariol
; '+|1Q Test Mix
31 Browser Mix
1.5 Network Mix
lE] Geal Based Load Pattern
T. 13 Counter Sets
{1 Run Settings
P2 Run Settingsl [Active]

E:,_J Counter Set Mappings
- Context Parameters
(] WebServerName=http://MyServer/

Results store

All information collected during the Load Test run is stored in the central result store.
The Load Test results store contains the data collected by the performance counters,
violation information, and errors that occurred during the Load Test. The result store
is the SQL server database created using the script loadtestresultsrepository.sql
which contains all the SQL queries to create the objects required for the result store.

If there are no controllers involved in the test and if it is the local test, we can create
the results store SQL database using SQL Express. Running the script creates the
store using SQL Express. Running this script once on the local machine is enough to
create the result store. This is a global central store for all the Load Tests in the local
machine. To create the store, open the Visual Studio Command Prompt and run the
command with the actual drive where you have installed Visual Studio:

cd c:\Program Files\Microsoft Visual Studio 10.0\Common7\IDE
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In the same folder, run the following command, which creates the database store:

SQLCMD /S localhost\sqglexpress /i loadtestresultsrepository.sql

If you have any other SQL Server, and if you want to use that to create the result
store, then you can run the script on that server and use that server in the connection
parameters for the Load Test. For example, if you have the SQL Server name as
soLserverl, and if the result store has to be created in that store, then run the
command as follows:

SQLCMD /S SQLServerl -U <user name> -P <password> -i
loadtestresultsrepository.sql

All of these preceding commands create the result store database in the SQL Server.
If you look at the tables created in the store, it should be like this:

Server Explorer v A X
EIRERRIS B
a4 | LoadTest.mdf -
[d Database Diagrams
4 [ Tables

[ LoadTestBrowsers
> [ LoadTestCase
1 LoadTestDataCollectorLog
» [ LoadTestFileAttachment
[ LoadTestFileAttachmentChunk
> [ LoadTestMessage
7 LoadTestMetwarks
> [ LoadTestPageDetail
[ LeadTestPageSummaryByNetwork
> [ LoadTestPageSummaryData
7 LoadTestPerfarmanceCounter
> [ LoadTestPerformancelounterCategory
. [ LoadTestPerformancelounterdnstance
> [ LoadTestPerformanceCounterSample
1 LoadTestReport
> [ LoadTestReportPage
[ LoadTestReportRuns
» [ LoadTestRun
1 LoadTestRunAgent
> 3 LoadTestRunlnterval
7 LoadTestScenario
> [ LoadTestSchemaRevision
[ LoadTestSqTrace
» [ LoadTestTestDetail
o [ LoadTestTestlog
> [ LoadTestTestSummaryData
1 LoadTestThresheldMessage
[ LoadTestTransactionDetail
[ LoadTestTransactionSummaryData
5 [ WebloadTestErrorDetail
[ WebLoadTestRequestiap
> [0] WebLoadTestTransaction
> [l Views
> [ Stored Procedures -

m
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If you are using a controller for the Load Tests, the installation of the controller itself
takes care of creating the results store on the controller machine. The controller can
be installed using Microsoft Visual Studio Agents 2010.

To connect to the SQL Server result store database, select the Test option from the
Visual Studio IDE and then select the Administer Test Controller window. This
option should be available only on the controller machine. If the result store is on

a different machine or the controller machine, select the controller from the list or
select <Local-No controller> if it is in the local machine without any controller. Then
select the Load Test Results store using the browse button and close the Administer
Test Controller window.

The controllers are used for administering the agent computers and these controller
and agents form the rig. Multiple agents are required to simulate a large number

of loads from different locations. All the performance data collected from all these
agents are saved at the central result store at the controller or any global store
configured at the controller.

Running the Load Test

Load Tests are run like any other test in Visual Studio. Visual Studio also provides
multiple options for running the Load Test:

e One is through the Test View window where all the tests are listed. We can
select the Load Test, right-click and choose the option, Run Selection, which
starts the Load Tests.

e The second option is to use the Test List Editor. Select the Load Test from the
test list in the test lists editor and choose the option to run the selected tests
from the Test List editor toolbar, which runs the selected tests.

e The third option is the inbuilt run option in the Load Test editor toolbar.
Select the Load Test from the project and open the Load Test, which opens
the Load Test in the Load Test editor. The toolbar for the Load Test editor has
the option to run the currently opened Load Test.

e The fourth option is to use the command line command. The MSTest
command line utility is used for running the test. This utility is installed
along with Visual Studio Team System for Test. Open the Visual Studio
Command Prompt. From the folder where the Load Test resides, run the
following command to start running the Load Test.

mstest /testcontainer:LoadTestl.loadtest
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In all the preceding cases of running the Load Test through Ul, the Load Test editor
will show the progress during the test run but the command line option does not
show the full progress of the test but instead stores the result to the result store
repository.

B Visual Studic Command Prompt (2010} | = | [=] |

IC:~Satheesh\Testing“Apps:EmployeeMaintenance*EmployeeTestProject>mstest stestcon
tainer:Loadlest3.loadtest

Microsoft (R> Test Execution Command Line Tool Uersion 18.8.38319.1

Copyright (c> Microsoft Corporation. All rights reserved.

Loading LoadTest3.loadtest...
Btarting execution...

m

Top Level Tests

loadtest3.loadtest
B-1 test{s> Passed, 1 Completed

C:xSatheesh:\Testing“Apps:EmployeeMaintenance“EmployeeTestProject™
Satheeshkumar_MY-PC 2018-89-84 16_44 13 .trx
: Default Test Settings

C:vSatheesh~Testing“Apps:EmployeeMaintenance~EmployeeTestProject>

It can be loaded later to see the test result and analyze it. You can follow these steps
to open the last run tests:

1. Open the menu option, Test | Windows | Test Runs:

1. From the Connect drop-down, select the location for the test results
store. On selecting this, you can see the trace files of the last run tests
getting loaded in the window.

Test Runs v A X
Connect: [\EmployeeTestProject\TestResults ~ Il 4 ¥ Disconnect
Test Run Mame ’ Status Chwner
4 Completed Runs (3) (C:\Satheesh\Testing\Apps\EmployeeMaintenance\EmployeaTestProject\TestResults)
@ |satheeshkum -PC 2010-09-04 16:44:13 0/1 passed, 1 failed | M \Satheeshkumnar
@ Satheeshkumar Y-PC 2010-09-04 15:41:17 31 pass d,1 failed MY-PC\Satheeshkumar
@ Satheeshkurmar@MY-PC 2010-09-04 14:13:14 0/1 passed, 1 failed IY-PC\Satheeshkumar

2. Double-click the test result shown in the Test Run Results window
that connects to the store repository and fetches the data for the
selected test result and displays in the Load Test window. The end
result of the Load Test editor window will look like the following
screenshot with all the performance counter values and the
violation points:
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LoadTest3 [4:44 PM] A X
] Summary (] Graphs | (] Tables 5gjDetail | 4 - 29 |2 X (2~ |1l |2 | Rt - |2 03
) Test G 1 33 thresheld violaticns 52 errors
Counters [Keylndlcators - IPage Respense Time v]
® A Overall ||} ™ = ]
® k4] Scenariol | |: sa0 100
@ 49 Computers . —_— .
& 4 Errors H 0010 00:20 00:20 0040 0050 0100 0000 0010 00:20 00:30 0040 00:50 01:00
] | 1 1
[System under Test v] [Controller and Agents -
100 20
500 : : : I E 500 W E
0000 0000 0020 030 0040 0080 0L 0000 0RO 0020 0030 0040 050 0100
(] =] 1 |
Counter Instance Categery  Computer  Color Range Min Iax HAvg
4 B Key Indicators -
v User Load _Total LoadTest:5c IMY-PC — {10 10 (] 35
v| Pages/Sec _Total LoadTest:Pa MY-PC — (] Q 4,80 2.50
v| Avg, Page Time_Total LoadTest:Pa MY-PC —s— 10 0,013 135 015
w| Tests/Sec _Total LoadTest:Te MY-PC —_— Q 3.80 0.80
i dact Ticoa Total LozoTeock To by Do ao0 01 110 e i

More details about the graph is given in the following section under the Graphical
View sub section.

Working with the test result and analyzing
test results

The result that we get out of the Load Test contains a lot of information about the
test. All of these details get stored in the results repository store. The graph and
indicators shown during the test run contain only the important cached results but
the actual detailed information will get stored to the store. We can load the test result
later on from the store and analyze it.

There are different ways to see the test results using the options in the Test editor
toolbar. At any time we can switch between views to look at the results. The one
given in the following section is the graphical view of the test results. The graphical
view window contains different graphs shown for different counters.
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Graphical view

The graphical view of the result gives the high level view of the test result, but

the complete test result data is stored in the repository. By default, there are four
different graphs provided with different readings. We can select the dropdown and
choose any other counter reading for the graphical view.

LoadTest3 [4:34 PM] >0 x
5] Summary -4 Graphs | Tables & Detail | Lol [ = 8 | B X el | B | 2 | @ 60 - |2 05

) Test Completed 27 threshold violsticns 23 errers

Gt [ Key Indicaters + | [Page Respenze Time 2
00 200 T
Overall
2 (A Scenariol s -
@ 14 CodedUlTesthethodl
1] Tests Running : - i — e
154 User Load 0000 0010 0020 0030 00:40 0050 0100 000 0010 0020 0030 0040 o050 0100
T

[ 1] WebTestEmpMaintenance ) | =)

& Computers | 5ystem under Test ~ | [controlier and Agents -
2 & My-pC a -
& 24 NET CLR Interop w0 3 7.0 T
S . st \/G\/GW WM\M
@ [ NET CLR Loading 200 ==
@ &) NET CLR Locks&ndThread |
@ & NET CLR Memery 000 | oo 000 ook e 0% o0no 0000 0010 00:20 0030 0040 o050 0100
@ 4] .NET CLR Remoting LI 1 T |
@ [ NET CLR Security
& ] ASPET Counter Instance  Category  Cemputer  Color  Range WMin Max Avg
[ 24 ASPNET Applications 2 B Key Indicators
= B8 Memory Wl User Lozd Tetal LoadTests.. MY-PC —a 100 10 50 E
@ ] Network Interface Wi Pages/Sec Tetal —— 1 0 200 112
& 4] PhysicalDick Wl Avg. PageTime _Total T 0.016 148 0.29
W) Tests/Sec Tetal J—T 0 150 0.30
W Avg. TestTime  _Total 100 047 513 330
¥l Errors/Sec Total J——) 0 150 0.35
Wl Threshold Viola.. _Total LoadTestEr.. MY-PC T 040 400 255

> H Page Response Time
[ System under Test
« i |+ | © HH Controller and Agents

e Key Indicators: This graph shows the data collected for average response
time, JIT time percentage, threshold violations per second, errors per second,
and the user load. The details about the graph are given below the four
graphs section, which describe the actual counter data collected during the
test with the corresponding color coding with minimum, maximum, and
average value for the counter.

e Page Response Time: This graph explains how long the response for each
request took in different URLs. The details are given below the graphs.

e System under Test: This is the graph which presents data about different
computers or agents used in the test. The data include readings such as the
available memory and the processing time.

e Controller and Agents: The last graph presents details about the system
or machine involved in the Load Test. The data collected should be the
processor time and the available memory.

e Transaction Response Time: This is the average time taken by the
transactions in Load Testing,.
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For all the graphs we have more detailed information about each counter in the grid
below with color legends. The details show contain information about the counter
name, category, range, min, max, and average readings for each counter. The legends
grid can be made visible or invisible using the option in the toolbar.

For example, in the preceding image you can see the graph, Key Indicators, on the
top left of all the graphs. Different types of readings are plotted in different colors in
the graphs. The counters from this counter set are also presented in the table below
the graphs with all the counters and the corresponding color for the counter used in

the graph.

We can add a new graph and add the counters to have the graphical view. Right-

click on any graph area and select the option, Add Graph, which adds a new graph
with the given name. Now expand the counter sets and drag-and-drop the required
counters on the new graph so that the readings are shown in the graph as shown in

the following sample graph, Graphl:

LoadTest3 [4:34 PM] rAX

(3 Slimmary | 1 Grophs [ Tables| (oo | A0 BN B T RID G- 14 5

) Test C 27 thresheld viclsticns 23 errors
Counters .[Gl'ﬂphl - [Page Response Time -
I Mv-pC | - 2 0

@ k4] NET CLR Interop f— A 100}
@ [ NET CLRIIT : A
@ 4] JNET CLR Loading 1 - p— ot T—— 7 —t

[ B NET CLR LocksAndThread] 0000 0020 0020 030 oo40 0050 0100 0000 0010 0020 0030 0040 0050 Ol
@ E}, NET CLR Memory F— ] [ T

i ISystem under Test '] [Contro\ler and Agents ,I
@ 4] NET CLR Security

1 A ASP.NET =] 7 3
=4 Application Restarts
A Applicatiens Running =0

1]
g 2
; 1

=] Request Execution Tim n N
4 Request Wait Time coo 0013 oozo 0030 0940 onsD  0ioo 0000 0010 0020 w3 w0 005D 010D
=] Requests Current = I 1 I 1
4] Requests Queued r

Counter Instance  Category Compu.. Color  Range Iin Max Avg

| Requests Rejected
7] State Server Sessi
4] Worker Proc

Ao | a M Graphl

ctart | Iwl{Request Execution Time |5 ASP.INET  MY-PC 1,000 0 503 43 |

4] Worker Proc Runr Il Applications Running - ASPMET  MV-PC —_ 1 1 i, 1
@ k4] ASP.NET Applications | v i Page Response Time
= k4 Memory | HH System under Test

LJ % Committed E:.tr:: In=||p j:| Controller and Agents

] | n |

Graphl is the new graph added to the result with couple counters added to it. The
counters and readings are listed in the table below the graphs.
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Summary view

The summary view option in the Load Test editor window toolbar gives more
information on the overall Load Testing.

The most important information is the top five slowest pages and the top slowest
tests. The tests are ordered based on the average test time taken for each test and the
time taken for each page request:

Test Run Information: This section provides the overall test run details such
as start date and time, end date and time, test duration, the number of agents
used for the test, and the settings used for the entire test.

Overall Results: Provides information such as the maximum user load, the
number of tests per second, requests and pages per second, and the average
response time during the test run.

Test Results: This section shows status information such as the number of
tests conducted for each test selected for Load Testing. For example, out of
100 tests run for the Web Performance Test selected for Load Testing, the
number of tests passed and the number of tests failed.

Page Results: This section reports information about the different URLs used
during the test. This result gives the number of times the page is requested
and the average time taken for each page. The detail includes the test name
to which the URL belongs.

Transaction Results: The transaction is the set of tasks in the test. This
section in the summary view shows information such as the scenario name,
test name, the elapsed time for testing each transaction tests, and the number
of times this transaction is tested.

System under Test Resources & Controller and Agents Resources: This
section reports information about the systems involved in testing and the
processor time for the test, and the amount of memory available at the end of
test completion.

Errors: This section gives a list of errors that occurred during the test,
information such as the error type, sub type, number of times the same error
has occurred during the test, and the last message from the error stack.
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LoadTest3 [4:34 PM]
(& Summary 4| Graphs (7] Tables ;= Detail |Q = o | Vel X (A= | RN ] | IR~ | =g 0y

) Test G 27 threshold violstions 23 erors

Load Test Summary

Test Run Information Key Statistic: Top 5 Slowest Pages

Load test name LoadTest3 URL (Link to More Details) 95%% Page Time {sec)
Diescription

Start time 9/4/2010 4:34:51 PM

End time 9/4/2010 4:35:51 PM

Warm-up duration 00:00:00

Duration 00:01:00

Controller Local run Key Statistic: Top 5 Slowest Tests

Number of agents 1 Mame 95% Test Time (sec)
Run settings used Run Settings1 CodedUlTestMethod1 6.28

Overall Results

m

Max User Load &0
Tests/Sec 0.30
Tests Failed 18
Awg. Test Time (sec) 3.30
Transactions/Sec a

Awg. Transaction Time {sec) 1]
Pages/Sec 112
Avg, Page Time (sec) 0.29
Requests/Sec 7.58
Reguests Failed 3
Requests Cached Percentage 3.3
Avg. Response Time (sec) 0.050 e
Awg. Content Length (bytes) 17,785

~ Test Results

Name Scenario Total Tests Failed Tests (% of total) Avg, Test Time (zec)
CodedUTTestMethod1 Scenariol 18 18 (100) 3.30
i inC Scenariol 1] 0(0) 1]
~ Page Results
{Link to More Details) Scenario Test Avg, Page Time (sec) Count.
; /ocalhos [ Scenariol WebTestEmpMaintenance 0.84 18
Scenariol WebTestEmpMaintenance 0.11 18
Scenariol WebTestEmpMaintenance 0.073 18
Srenaring ViehTeatEmalzintenance nnEa 11 iz

We have seen the Summary view and Graphical view and customizing the Graphical
view by adding custom graphs and counter to it. The toolbar provides a third view
for the results which is the tabular view.

Table view

In this table view, you can see the summarized result information in table format. By
default there are two tables shown on the right pane with the table on top showing
the list of tests run and their run details such as the scenario name, total number of
tests run, tests passed, number of tests failed, and the time. The second tab shows
information about the Errors that occurred while testing.
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The details shown are the type of exceptions, sub type of the exception, number of
exceptions raised, and the detailed error message.

LoadTest3 [4:34 PM] il o
[Z] Summary i~ Graphs [ Tables G| Detail | A~ | X - | ol 22 | el - @
) Test C 1 27 threshold vielsticns 23 errcrs
Counters Test Details -
@ A Overall Test Scenaric Start Time Test Time Outcome Details =
= =4 Scenariol CodedUlTestMethodl Scenariol 70.134 Failed Test log E_E.| ||
@ 4 CodedUlTestMethodl CodedUlTestMethodl Scenariol 0433 Failed Test log
1] Tests Running CodedUlTestMethodl Scenariel 0.471 Failed Test log
i User Load CodedUlTestMethod1 Scenariol 0472 Failed Testlog
& [ WebTestEmpMaintenance | cogequiTestiethodl  Scenariol 10 4:34:52 P 0474 Failed Test log
=29 Homputers CodedUlTestMethodl Scenariol 10 4:34:52 PIM 0475 Failed Testlog
2] ? MR CodedUlTesthethedl  Scensricl  0/4/2010 43452 PM 0476 Failed Test log
& 2 Brrors CodedUlTestMethodl  Scenariol  0/4/2010 4:34:52 P 0477 Failed Test log
CodedUlTestMethodl Scenaricl  9/4/2010 4:34:52 PM 0473 Failed Test log i
P — - B T namn PR - .. —
Errors 57
Type Subtype Count Lazt Message
Total 23
Test Error TestError 18 Test methed EmployeeTestProject. CodedUlTestl CodedUITestMethodl th)
Exception WebTestExcep.. 3 Context parameter 'SHIDDEML._EVENTARGUMENT' not found in test cont
Exception LeadTestCoun... 2 The performance counter category ‘Memoery' cannet be accessed on comy
1 [z i = 3

Both of these table headers are dropdowns. If you select the dropdown, you can

see different options such as Tests, Errors, Pages, Requests, Thresholds, and
Transactions. You can select the option to get the results to be displayed in the
table. For example, the following screenshot shows the tabular view of the threshold
violations and the web pages during the test. You can see the summary of the
threshold violations in the header below the toolbar.

Threshold violation table shows detailed information about each violation that
occurred during the test. The counter category, the counter name, the instance type,
and the detailed message explain the reason for the violation showing the actual
value and the threshold value set for the counter.

The next table below the threshold shows the number of pages visited during the test
and the count of total visits per page with other details such as the network used for
testing and the average, minimum, and median time taken for the page visits.
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LoadTest3 [4:34 PM] A X
] Summary. (-l Graphs (= Tables o Detail |10 - | 2 X - [ 6l | 2 | @ af - | @
) Test C 27 threshold vielations 23 errors
Counters [Threshulds 'l
m 24 Overall Time Computer Category Counter Instance Message .‘_.
[
= 4 Scenaricl 00:00:05  MY-PC Processor % Process.. 0 The value 78.31572 exceeds the warning thlezhcl;_
& 24 CededUTTestMethodl 00:00:05 MY-PC .NET CLRL... CurrentQu... _Global_ The value 28 exceeds the critical threshold ‘.’d|UE|=
4] Tests Running 00:00:05  MY-PC NETCLR.. %Timein.. _Global_ The value 13.62847 exceeds the warning thIEEh0|!-—
4] User Load 00:00:10  MY-PC .NET CLRL... CurrentQu... _Global_ The value 28 exceeds the critical thresheld value
[ A WebTestEmpMaintenance| | 00.00.15  MY-PC Processor % Process.. 0 The value 88.12875 exceeds the critical threshold
5 1 Computers 00:00:15 MY-PC Processor % Process.. _Total The value 35.16603 exceeds the critical threshold
B 49 MY-PC 000005 MY-PC NET CLRL.. CurrentQu.. _Global The value 10 exceeds the critical threshold value
@ A Errors 00:00:20  MY-PC Processor % Process.. 0 The value 79.71433 exceeds the warning threshal
00:00:20  MY-PC MET CLRL.. CurrentQu... _Global_ The value 28 exceeds the critical thresheld value
ANANIE kv A n o A Thesialion 00 ITTIE cermndde thn rvitical thenrhald T
4| I 3
Pages -
Page Scenario Test Metwork  Total Ave Iin Median  90% g
localhost:3062/ Scenaricl WebTestEmp...  LAN 18 0.84 011 122 1.62 g
Insert.asp GET} Scenaricl WebTestEmp.., LAN 18 0074 00080 0,027 0.39 W
Insert.aspx{POST}  Scenaricl WebTestEmp... LAN 13 0,055 a 0,056 012 [«
List.aspx Scenaricl WebTestEmp...  LAN 18 011 0029 0.058 0.26 q
cht m | 3

There are many other counter details provided by the tabular view which can be
viewed by selecting from the drop-down list.

By selecting Test details from the list we can also see that there is a new column,
Details, which shows as a Test log with a URL link for each test that failed. By
clicking this test log you can see that a detailed page with all the information about
that test opens such as the one shown as follows:

CodedUITestMethodl [Results] *AX
[=| Common Resuits

Test Run: Satheeshkumar@Y-PC 2010-09-04 15:34:38

Test MName: CodedUlTestMethodl

Result: @ Failed

Duration: 00:00:06.2750021

Computer Name: IMY-PC

Start Time: 9/4,/2010 4:35:01 PM

End Time: 9/4/2010 4:35:07 P
+] Error Message Lopy

[=| Data Driven Test Results

Data Row: 1
+| Error Stack Trace Copy
[+ Debug Trace Cop

The new page provides information about the failed test such as Test run name,
duration, start and end time of the test, details error message about the test, Data
driven Test Results, Error Stack Trace, and the Debug Trace about the entire test. The
test fail log is available only when the option Save Log on Test Failure is enabled
during the test settings.
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Details view

The details view tab shows the virtual user activity chart, which is used for analyzing
virtual user activity during the Load Test. The chart also shows the user load, load
pattern, and failed or aborted or slow tests during the Load Test. This view contains

three sections:
e Select the tests with color code legends
e Filter the results shown in the chart
e Detailed chart

LoadTest3 [4:44 PM]
2] Summary (] Graphs (] Tables kg Detail || a4 » 2 | L) X o = | Wl 8l | 22 | G <7 = | <5 0

¥ Test G 33 threshold violations 52 errors
Details Legend Virtual User Activity Chart
Test -

[C] === (Highlight errors)
| (Highlight results with logs)
[¥/] == CodedUITestMethodl

hpagre,
\ ‘ :
o
X

[] == \WebTestEmpMaintenance p = Userld: 28
= Scenario: Scenariol
§ = Mame: CodedUTTesthethod]
£ Outcome: Failed
Filter resulte = Start Time: 00:20.480
— ration: 14,432
[]Show only results with logs Agent: MY-PC
W] Show succ Testlog
[#]Show results with errers
| estLrrox 00:00.000 00:04.999 00:09.999 00:14.999 00:19.999 00:24.999 00:29.999 00:34.999 00:39.999
[J] TestError
-[¥]Exception y mngs . . . :
i @]System Threading Thread) Reference graph: Key Indicators Zoom to time period From: 00:00 Te: 00:40

[7]WehTestException

0c:00 00:05 00:11 00:17 00:23 00:29 00:34 0040 0046 00:52 00:58 01:04 01:.09

There is also an option to see the time period graph for the entire Load Test. We can
scroll to the any time during the Load Test and analyze the activities. On pointing to
any of the line in the activity chart, it shows a tool tip message for the selected user
with all the activity details such as virtual user ID, scenario, test name, test outcome,
start time of the test, duration for the test, and the agent on which the test runs.
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Exporting to Excel

We can export the results to Excel using the Create Excel Report option in the
toolbar of the Load Test result editor:

1. When you choose Create Excel Report, Microsoft Excel opens with a wizard
to name the report and configure the data required for the report. We do not
have to go through the Load Test result to create an Excel report. We can
open Microsoft Excel and select the Load Test Report option available under
the Load Test Menu shown as follows. This open directly connects to the
Load Test data repository.

&= ( = Bookl - Microsoft Excel = B =
Home Insert Pagelayout Formulas Data Review View | LoadTest | Team & 0 o e 2

&l

Load Test

Report

Reports
Creates a new report against data in Load Test Results Store | =
@9 Load Test Report Addin £ £ 5! ! -
Press F1 for add-in help.

2

3 =
4

5

6

7

8

9

10 -
W 4 » M| Sheetl Sheet? . Sheetd ~¥J Ml [T (A
Ready | |[E|@E M 100% (=) U (#)

2. The next step is to select the database for the Load Test. Connect to the server
and choose the database where all Load Test data are stored.

Generate a Load Test Report @

Select database which contains load tests

Server name (example Server\SQLExpress):
MY-PCVSQLEXPRESS
Databaze name:

/ER\MSSQLL0 SQLEXPRESS\ MSSQL\DATA\LOADTEST2010.MDH
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3. The next step in report creation is to select an option either to create a new
report, use an existing report as a template, or edit an existing report. Let's
choose the first option, which is the default to create a new report.

Generate a Load Test Report @
-
E How do you want to generate your report?
Select from one of the following:
@ Create a report
() Use an existing report as template
() Edit an existing report
[z ) (o]
4.

The next option is to select the type of report. There are two report types: one
to run comparison, and to generate from Trend.

Generate a Load Test Report

L5 s
]

What type of report do you want to generate?

S ]

Select frem one of the following:
@ Run comparisoh

(7) Trend

[ < Previous ] ’ MNext = ]

5. Click Next in the wizard to go to the next step and provide the report name,
select the corresponding Load Test from which we have to generate the
report, and provide a detailed description for the new report.
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Report Mame:
TestReport

Load Test:

Generate a Load Test Report

Enter load test report details

LoadTestd

Description:

This is to generate the report from load test 4

[ e ][ MNext > J

Cancel

On clicking Next in the wizard connects to the data repository and pulls the
results for the selected Load Test. For each test result the test run time, test
duration, user name, and test outcome are shown in the list. We can choose
any of the two test results so that a comparison report is generated for the
selected test results.

Generate a Load Test Report
Select the runs for your report
Select one or more runs to add to the report:
Time Duraticn User Outcome Description s
9/4/2010 4:32 PM MY-PC\Satheeshkumar ~ Completed
9/4/2010 4:30 PM 00:01:00 MY-PC\Satheeshkumar Completed
[F] 9/4/2010 4:16 PM 00:01:00 IMY-PC\Satheeshkumar Completed =
[ 9/4/20104:11 PM 00:01:00 MY-PC\Satheeshkumar Completed
[F] 9/4/2010 2:13 PM 00:01:00 MY-PC\Satheeshkumar Completed
[ 9/4/20101:37 PM 00:01:00 MY-PC\Satheeshkumar  Completed —
[[] 9/4/20108:11 AM 00:01:00 MY-PC\Satheeshkurnar  Completed
[F] 9/4/2010 7:56 AM 00:01:00 MY-PC\Satheeshkumar Completed
[ 9/3/20107:28 AM 00:01:00 MY-PC\Satheeshkumar  Completed
[ 9/3/20107:18 &M 00:01:00 MY-PC\Satheeshkumar Completed o

<

n

< Previous ] [ Next >
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7. The next step is to select the counters from the test results for the report.

Generate 2 Load Test Report o=

E
E Select the counters for your report

Select one or more counters to add to the report:

[].NET CLR Exceptions B
[7].NET CLR Interop

[F].NET CLRIIT

[71.NET CLR Loading

W[71.MET CLR LockséndThreads
<[ MET CLR Memory
<[1.NET CLR Remoting
[7.NET CLR Security

[T 45P.NET

[71ASP.ET Applications
[MLoadTest:Errors
[#LeadTestPage
cadTestRequest 2
cadTest:Scenario

cadTest:Test

oadTest:Transaction

m

Memory
I Network Interface.

8. After selecting the required counters, click on Finish to complete the wizard
and start the generation of the actual report.

Now, Microsoft Excel starts gathering the information from the repository and
generates five different reports in different worksheets.

There is an initial work sheet which shows the report name, description, and the
table of contents for the reports.

=] s Bookd - Microsoft Excel - B =
Home Insert Page layout  Formulas Data  Review View | Load Test Team & e o @ &

Frep.s
3
&)
Load Test
Repart
Reports

_au ~C K[ Repons
[a] 8 | ¢ [ o [ € F G H 1 1]
1 Name: TestReport
2
3 Description:
4 This is to generate the report from load test4
5
5 Table of Contents
7
8 Runs in report
£ Runs
10
11 LRepnrts
12 Test Comparison L
13 Page Comparison

14 Machine Comparisen

15|  Error Comparison

16 -
4 4 M| 1.0 Table of Contents /1.1 Runs 1.2 TestCompa]4[ _w | »
Ready | | [ @ 1003 (=) V! (+)

I [ll=]
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The first report page is Runs, which shows two test results and indicates the type

of the results. The first one is considered as the
comparison run.

baseline type and the next one is the

@l Ho-®u-= Bookl - Microsoft Excel = = 2
“_Home Insert Page Layout Formulas Data Review View Load Test Team ] o = @ 23
Tk L
&)
Load Test
Report
Reparts
Al - Je | Back To Table of Contents =
4] A [ 8 ] c [ o [ e ] F P —
1 [Back To Table of Contents Il
2 =
 Load Test Run IdﬂLdeestﬂRunType ul'ime ﬂDuratiﬂnn User nnewiption ~|
4 33 LoadTest4  Baseline - 9/4/2010 16:30 0:01:00 MY-PC\Satheeshkumar |
5 34 LoadTestd Comparison Run  9/4/2010 16:32 0:01:00 MY-PC\Satheeshkumar 4
i3 4
7 4 hd
14 4 » »[ 1.0 Table of Contents | 1.1 Runs . 1.2 Test Comparison .~ 1.3 4| il | (a0
Ready | |@@P_I] 100% U—U' ‘i’)

The next four sheets show the comparison between the selected test results. The first
one is the Test comparison between the results, the second is the page comparison,
the third is the machine comparison and the last sheet shows the error comparison.
The following screenshot shows the page comparison between the test results.

The graph shows the average page response time and the performance improvement

when compared to the baseline test result:

- Heokl - Microsall Excel
Home

Insert  Pagelsyout  Formuiss DAt Review  View  LasaTent

Team

Detign

SUM

L

C

rrformance Regressions

B Comparison Run W Baseline

http./flocsihost. 3062/Eml

2 002 002 902 002 002 002 002 002

average Page Respanse Time (ser)

B compasison Ru,
2

23 hitps/flocalhost: 2062/ Employes Insert.aspx {GET) 0.02

b locamost 3062 Emsloxe st aiox -

o [l Response: ¢

F G

Top Performance Improvements

B lompwison Run B Baseline

e st _

000 ao0s 010 a1s 0.20 028

Auerage Page Response Time [sec)

| [l % Change trom Baseline [l % rom Goal B

24 | http:/flocalho:

/ 1.28 0.26

3062 Employee/List.aspx 0.05

3062/ Employee/insert.asox {PUST) [

W e W] | 1.3 page Comparison
Enter |

1.4 Machine Compargon .~ 1.5 Emor Companson . ¥J

| Wy CHEE 100
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The report also shows the requests by both results and the % change from baseline
which shows some significant change in performance. These types of reports are
very helpful to compare test results and choose the best test. It should help us to
configure the test better for better results.

As we saw the in wizard, there are other options as well: load and edit an existing
report, or use an existing report as template. Once the report is generated,

we can also customize as per our need as the report is generated directly in
Microsoft Excel.

Using the test controller and test agents

The Controller and agents cannot be configured using Visual Studio 2010 as they
don't come by default with Visual Studio 2010. To install the controller and agent,
you must have Visual Studio Agents 2010 installable and you must be part of the
administrators security group.

Test Controller and Agent can be installed on the same machine where you have
Visual Studio 2010 Ultimate or you can install on different machines and then
configure the settings.

Test controller configuration

The following are the steps for test controller configuration:

1. [Install Visual Studio Test Controller 2010 using Visual Studio 2010 Setup.
Provide all the details and then finish the installation. Once the installation
is complete, select the Configure Test Controller now option to start the
configuration for the controller. The Configure Test Controller dialog is
displayed.
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‘3 Configure Test Controller (E=SECR =7

Specify the logon account for the test controller service
) Network Service

@ This account: Satheesh

Password: [

Your Windows Firewall will be configured to allow the test controller to communicate with the test
agents. For more information, see help online.

] Register with Team Project Collection

If you want to create environments to use when you run your tests, you must register the test
controller with a team praject collection for your Team Foundation Server.

Register the test controller with the following Team Project Collection:
Example: httpy//MyTFS:B080/TFS/MyCallection

[¥] Configure for load testing

Configure the test controller to run load tests. Specify the SQL Server instance to store load test
results, You can download SQL Server 2008 Express here.
Create load test results database in the following SQL Server instance:
HOME-PC\SQLEXPRESS
Example: MyDBServer\SQLExpress

Total number of licensed virtual users on this controller: 0
Highest number of virtual users used on this machine: 60

Manage virtual user licenses ‘

\ About | App\ygeﬁmgsi Close |

The first section in the configuration is the logon access information. The user
account must be a member of the Administrators group to use intelliTrace
and the network emulation data. The user should also be part of the test con-
troller's user account to use the controller for testing.

You can also register the controller with the Team Project collection in
Team Foundation Server to create environments, provide the Team Project
collection URL in the next section.

The next step is to provide an SQL server instance name to store the Load
Test results. It can be a local SQLExpress or any other SQL instance that you
would like to use for storing the Load Test results.

If you have purchased the virtual user licenses then you can also configure
the licenses by clicking on Manage virtual user licenses which opens a new
dialog where you can enter the license.

[245]

www.it-ebooks.info


http://www.it-ebooks.info/

Load Testing

3. After configuring all the required details, click on Apply Settings which
opens the Configuration summary dialog showing the status of each step
that is required to configure the test controller. Close the Configuration
summary dialog and then close the Configuration Tool.

@ Configuration summary

@ Validated user name and password.

@ Configured firewall exceptions for: 'Microsoft Visual Studio Test Controller
2010', 'File and Printer Sharing'.

@ Mo change to local groups as they are already configured.
@ Configured service successfully.

@ Updated service account successfully.

@ Configured ACL successfully.

(@ Restarted service successfully.

@ Configured load test database successfully.

& Configuration succeeded

For mare details er troubleshooting, view log.

Close

4. After configuring the Test controller, the next step is to install the agents
using Visual Studio Agents 2010 setup. The agent can be installed in two
ways, one as a service, and the other as an interactive process. If the test
interacts with your desktop, such as with coded UI tests, then the agent
should be installed to run the tests as an interactive process.

@ Configure Test Agent EI

Run the test agent as:

The test agent will run as Windows service. This is the recommended mode when you need to
run automated tests that do not need to interact with the desktop.

_ Interactive process

The test agent will run as an interactive process. In this mode, you can run automated tests that
need to interact with the desktop, such as coded Ul tests.

For more information on these options, click here,

I Mext i Cancel |

4. Once the installation of Test Agent is complete, the Configure Test Agent
dialog is displayed. The two options, one as Service, and the other as
interactive process, are displayed. Select the required option to configure and
click Next. Now we need to provide the user details with which the service
will run.
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@ Cenfigure Test Agent EI@

Run test agent as a service
Log on as:

) Wetwork Service

@ User name: HOME-PC\Satheesh

Password: sssesrvee .

If you want to run tests that need to interact with the desktop, such as

caded Ul tests, run the test agent as an interactive process by dicking on | Run Qptions |
"Run Options™.

[¥] Register with Test Controller
To run tests or callect data, enter the name of the test contraller that will manage this test
agent.
Register this test agent with the following Test Controller:
HOME-PC
Example: MyController6901

If the test agent is part of a virtual environment created using the Lab Center of Microsoft
Test Manager, you do not need to register the test agent with a test controller.

Your Windows Firewall will be configured to allow the test controller to communicate with
the test agents. For more information, see help online.

About | Close |

In the case of an interactive process, there is an option to select Log on
automatically. This option encrypts the user credentials, stores them in the
registry, and uses the details to run the tests automatically after reboot.

13 Cenfigure Test Agent EI@

Run test agent as an interactive process
Run the test agent for user:
Username:  HOME-PC\Satheesh

Password: ..

m Log on automatically. For security related information, click here.

[¥] Ensure screen saver is disabled.

If you de not want to run tests that need to interact with the desktop, run
: i i i Run Options
the test agent as a service by clicking on "Run Options™.

[¥] Register with Test Cantraller
To run tests or collect data, enter the name of the test controller that will manage this test
agent.
Register this test agent with the following Test Controller:
HOME-PC
Example: MyController6301

If the test agent is part of a virtual environment created using the Lab Center of Microsoft
Test Manager, you do not need to register the test agent with a test controller.

Your Windows Firewall will be configured to allow the test controller to communicate with
the test agents. For more information, see help online.

About | Apptyﬁettingsl I Llose
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There is another option, Ensure screen saver is disabled, for the interactive
process to avoid the interference of the screen saver in the case of automated
tests that interact with the desktop.

5. The next step is to register the agent with the Test Controller. Select the
option, Register with Test Controller, and then provide the name of the
Controller to register this test agent with the controller to collect the test data.
If the test agent is part of a virtual environment created using Lab Center of
Microsoft Test Manager, we don't have to register the test agent with the test
controller. Click on Apply Settings to save the configuration. This opens the
Configuration summary screen which shows the status of each step required
to configure the test agent.

@ Configuration summary

@ Removed service successfully.
@ Configured test agent process successfully.

@ Mo change to the test controller setting as this test agent was already
registered with the specified test controller.

@ Added agent user account HOME-PC\Satheash on controller HOME-PC
successfully.

@ Configured ACL successfully.
@ Test agent process started successfully.
@ Enabled auto logon far user HOME-PC\Satheesh successiully.

@ No change to Network Emulation driver as it was already installed and
configured.

@ Configuration succeeded

For maore details or troubleshooting, view log.

Close |

6. Now we can use the test controller and test agent to perform the Load
Test. We need to configure the controller and test agent to be used for the
Load Test. Open the solution and right-click to add a new item. Select Test
Settings from the template and then add the new test settings to the solution,
which opens the dialog for the test settings. Enter the test setting name,
description, and choose the naming scheme in the General section, and then
click on Roles. The roles page is to configure the controller and the agents
to collect the data and to run the tests. Select the test execution method as
Remote execution and then select the Controller name from the Controller
dropdown which controls the agents and collects the test data.
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Click on Roles to add different roles to run tests and collect data. The role
could be a Web Server or SQL Server. Each role uses a test agent that is
managed by the Controller. You can keep adding roles. To select the role that
you want to run the test, click on Set as role to run tests. The other roles will
not run the test but are used for data collection.

To limit the number of agents used for tests, we can set attributes and filter.
Click on Add in the attributes section and then enter the attribute name and
value for the selected role.

General Roles
Select where you would like to run tests and collect data

Data and Diagnostics

Deplogment 3 Test execution method: Contreller:

Setup and Cleanup Scripts

Hosts ’Remote execution v] HOME-PC| LARE)]
Test Timecuts

Unit Test ..

Web Test il

Eﬂdd & Edit 'X Remove ﬂ-m Set as role to run tests

Mame w Roleto run tests

Web Server

SQL Server

Agent attributes for selected role:

‘EAQCI # Edit )(Remoge ﬁEreviewmatchingtestagents

Attribute name Attribute value
RAM > 4MB

| soves. |[ apply ][ Close |

From the Data and Diagnostic page, we can define the diagnostic data adapt-
er that the role will use to collect the data. If there are more data and diagnos-
tics selected for the role and if there are available agents, the controller will
make use of the available agents to collect the data. To configure each data
and diagnostics, select the diagnostic and click on configure, which opens the
dialog where we can configure the selected diagnostic.

Complete the remaining part of the test settings and apply the settings and
complete the creation of test setting.
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8. Now start creating the Load Test using the new test settings and start
running the Load Test. At any time, if we want to load the test result
collected by the controller, select the Load Test and right-click to choose
the Open and Manage Results option, which opens a dialog to select the
controller and the corresponding Load Test. After selecting the options you
can see the test results collected by the controller. To see the details of each
test result, double-click on the result, which opens the Load Test analyzer
and shows the details of the test result. The other options available are to
import the existing result from the trace file into the controller repository and
to export the results to a trace file from the controller repository.

Open and Manage Load Test Results @

Enter 2 controller name to find load test results:
HOME-PC -

Show results for the following load test:
LoadTestd hd

Load test results

Select a result to open in the load test analyzer, Manage the load test repository by importing, exporting or removing results,

Time Duraticn  User Qutco...  Test Descripticn Open
9/5/2010 2:55 PM 00:01:00  Home-PCSat..  Compl..  LoadTestd

9/5/2010 12:50 PM 00:01:00 Home-PC\5at.. Compl.. LoadTestd -
Tl T = r

<MNo analysis cormments have been added for this result= -

Close

We have now successfully learned the steps for the test controller configuration.
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Summary

This chapter explained the steps involved in creating the Load Test using sample
web tests. We have seen the details of each step and the parameter values to set in
each step in the Load Test creation wizard. There is always a chance to go back and
edit the test to change the parameters set or add additional counters and scenarios,
which is explained in this chapter. Creating custom performance counters, including
the same for Load Testing for different systems and setting the threshold rules for
counters and different types of creating the rules are some of the other topics we
covered. Once after creating the Load Test we have seen the different methods of
running the tests and collecting the test results. And lastly, this chapter explained
the multiple ways of looking at the results such as Summary view, Graphical view,
Tabular view, and Details View and how useful it is to analyze the test results.
Having all these results in test repository may not solve our purpose sometimes. This
chapter also explained the configuration of Controller and Agents for the Load Test.
Visuals Studio 2010 also provides the creation of Excel report from the test result
repository which we have seen in detail in this chapter.
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This chapter explains the details of creating and using ordered and generic tests. So far,
in previous chapters, we have created many tests including Unit Tests, Manual Tests,
Web Performance Tests, Coded Web Performance Tests, and Load Tests. Visual Studio
2010 provides a feature called Ordered Test to group all or some of these tests and then
execute the tests in the same order. The main advantage of creating the ordered test is
to execute multiple tests in an order based on the dependencies. For example, my Web
Performance Tests might depend on the results produced by executing the unit tests.
So I need to run these tests in an order so that the Unit Test can be executed before
starting the Web Performance Tests.

Generic Tests are just like any other tests except that they are used for running the
existing third party tool or program, which can also be run using command line.

Let us create sample tests in this chapter and see the usage of both Generic and
Ordered Tests. This chapter covers on the following topics:

e Creating, executing, and learning properties of an Ordered test

e Creating, executing, and learning properties of an Generic test

Ordered tests

The following screenshot shows the list of all the tests that we created under the test
project in previous chapters. You can see that the tests are independent and there

is no link between the tests. We have different types of tests like Unit Test, Web
Performance Test, and Load Test under the test project. Let's try to create an ordered
test and place some of the dependent tests in an order so that the test execution
happens in an order without breaking.
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Creating an ordered test

There are different ways of creating ordered tests similar to the other tests:

1. Select the test project from Solution Explorer, right-click and select Add
Ordered Test, and then select ordered test from the list of different types of
tests. Save the ordered test by choosing the File | Save option.

2. Select the menu option Test then select New Test..., which opens a dialog
with different test types. Select the test type and choose the test project from
the Add to Test Project List drop-down and click on OK.

Now the ordered test is created under the test project and the ordered test window is
shown to select the existing tests from the test project and set the order.

OrderedTestl orderedtest B8 X

(i) 4 test(s) added

Select test |ist to view: Selected tests:

/Al Loaded Tests . Test Name Project D +
0jTEEtMEt|’|C(|1 EmployeeTest.. EmployeeTest..,

Available tests: 3 CodedUlTestMethodl EmployeeTest.. EmployeeTest.. s

Test Mame = Project D oﬂ WebTestEmphzintenanc... EmployeeTest.. EmployeeTest..

‘3 CodedUlTestMethodl EmployeeTestProj EmployeeT estProj cﬂ WebTestEmpMaintenance EmployeeTest..  clsatheeshites...

&) TestMethodl EmployeeTestProj EmployeeTestProj

w] WebPerformanceTest EmployeeTestProj o

et PerformanceTestl EmployeeTestProj i

! Testl EmployeeTestProj

x Test2 EmployeeTestProj

e Test33 EmployeeTestProji s

@ TestErmpMaintenance EmployeeTestProji o sathee: (|

w4] WebTestEmpMaintenance( EmployeeTestPraj EmployeeTestProji

[#] Continue after failure

The preceding window shows different options for ordering the tests.

The first line is the status bar, which shows the number of tests selected for the
ordered test.

The Select test list to view dropdown has the option to choose the display of tests
in the available Test Lists. This dropdown has the default All Loaded Tests, which
displays all available tests under the project. The other options in the dropdown

are Lists of Tests and Tests Not in a List. The List of Tests will display the test lists
created using the Test List Editor. It is easier to include the number of tests grouped
together and order them. The next option, Tests Not in a List, displays the available
tests, which are not part of any Test Lists.
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The Available tests list displays all the tests from the test project based on the option
chosen in the dropdown.

Selected tests contains the tests that are selected from the available tests list to be
placed in order.

The two right and left arrows are used for selecting and unselecting the tests from
the Available tests list to the Selected Tests list. We can also select multiple tests by
pressing the Ctrl key and selecting the tests.

The up-down arrows on the right of the selected tests list are used for moving up or
down the tests and setting the order for the testing in the Selected tests list.

The last option, the Continue after failure checkbox at the bottom of the window, is
to override the default behavior of the ordered tests, aborting the execution after the
failure of any test. If the option Continue after failure is unchecked, and if any test
in the order fails, then all remaining tests will get aborted. In case the tests are not
dependent, we can check this option and override the default behavior to allow the
application to continue running the remaining tests in order.

Properties of an ordered test

Ordered tests have properties similar to the other test types, in addition to some
specific properties. To view the properties, select the ordered test in the Test View or
Test List Editor window, right-click and select the Properties option. The Properties
dialog box displays the available properties for the ordered test.

Properties *Ox
Ordered Test crderedtest] -

g2 24| =]

Associated Werk Items
Continue After Failure  True

> Deployment Items String[] Array
Description
Host Data
Hest Type Default
D cisatheeshitesting\appsemployeemainte)
Iteration (No active Team Foundation Server)
MNen-runnable Error
Owner
Pricrity Not Set
Project EmployeeTestProject
Project Area (No active Team Foundation Server)
Project Relative Path  EmployeeTestProject\EmployeeTestProject]
Solution EmployeeMaintenance
» Test Categories
Test Enabled True
orderedtestl
Test Storage csatheesh'testing\apps\employeemaintey
Test Type Ordered Test
Timeout Mot Set
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The preceding screenshot shows that most of the properties are the same as the
properties of the other test types. We can associate this test with the TFS work items,
iterations, and area.

Executing an ordered test

An ordered test can be run like any other test. Open the Test View window or the
Test List Editor and select the ordered test from the list, then right-click and choose
the Run Selection option from Test View or Run Checked Tests from the Test List
Editor. Once the option is selected, we can see the tests running one after the other
in the same order in which they are placed in the ordered test. After the execution
of the ordered tests, the Test Results window will show the status of the ordered
test. If any of the tests in the list fails, then the ordered test status will be Failed. The
summary of statuses of all the tests in the ordered test is shown in the following
screenshot in the toolbar. The sample ordered test application had four tests in the
ordered tests, but two of them failed and one had an error.

Test Results *OX
82 %3 | §3 | satheeshkumar@MY-PC 2010-09 ~| | ®[ Run = <) Debug = Ui

@ Test run failed Results: 1/8 passed; Itemis) checked: 1

Result Test Name Project Error Message

v E x Failed OrderedTestl EmployeeTestProject _l

Clicking the Test run failed hyperlink in the status bar shows a detailed view of the
test run summary:

OrderedTest] [Results] * [\ X

|=| Common Results

Test Run: Satheeshkumar@MY-PC 2010-09-10 13:28:31
Test Mame: OrderedTestl
Result: Q Failed
Duration: 00:00:51.2793097
Computer Mame: MY-PC
Start Time: 9/10/20101:28:32 PM
End Time: 9/10/20101:29:23 PM
|=| Contained tests: 1 of 4 passed

Result Test Type Test Name Qwner  Duraticn

(@ Paszed Unit Test Testiethadl 00:00:00.01 54835
@ Failed  Unit Test CodedUITesthethodl 00:00:24.7518473
\Errer Coded Web Test  WebTestErmpMaintenanceCoded 00:00:08.5053635

@D Failed  Web Test WebTestEmpMaintenance 00:00:08.0173945
O m ] r
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The Test Results window also provides detailed information about the tests run

so far. To get these details, choose the test from the Test Results window and then
right-click and choose the option, View Test Results Details, which opens the details
window and displays the common results information such as Test Name, Result,
Duration of the test run, Start Time, End Time, and so on.

Test Results *vAX

8= "3 [ | §3 |satheeshkumar@MY-PC 201009 +| | % Run ~ j& Debug ~ U

) Testrun completed Results: 8/8 passed; Item(s) checked: 0

Result Test Mame Project ErrorMegsage
E OrderedTestl EmployeeTestProject -_,r_a" i
d  Stop Test Run

View Test Results Details

View Run
OrderedTestl [Results] Open Test

= Common Results Create Work Item ’
Test Run: Satheeshkurmar@MY-PC 2010-02-10 1) Add to Work Item...
Test MName: OrderedTestl Creste Dattar o
Becult @ Passed Create Performance Session...
Duration: 00:01:02.3524456 53 Copy Ctrl+C
Ccmpgter MName: MY-PC Select All Ctrl+ A
Start Time: 9/10/2010 1:41:08 PM
End Time: 9/10/20101:42:10 PM [fl Add/Remove Columns...

—| Contained tests: 4 of 4 passed =] Code Coverage Results
Result Test Type Test Name Own
@Passr:cl Unit Test TestMethodl
@Passecl Unit Test CodedUITestMethodl
(@ Passed Coded Web Test  WebTestEmpMaintenanceCoded
(@ Passed Web Test WebTestEmphaintenance
il T a r

The details window also displays the status of each and every test run within the
ordered test. In addition it displays the duration for each test run, name, owner, and
type of test in the list. Even though the second test in the list fails, the other tests
continue to execute as if the Continue after failure option was checked.

Generic tests

Generic tests are ways to integrate third-party tests into Visual Studio. There could
be applications which use third party components or services which have to be tested
as part of the whole system testing. In this case, we cannot have our own custom test
methods or testing created for the third party component as we may not know the
logic and the details of how the component is built. In order to test the third party
component, Generic Test types in Visual Studio act as wrappers for executing these
third-party tests within the boundary of Visual Studio. Once they are wrapped, we
can execute these generic tests like any other test through Visual Studio IDE.
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The third-party tests should adhere to the following conditions to be categorized
under the generic tests in Visual Studio:

e We must be able to execute the third-party tests from the command line.

e The third-party tool must return a Boolean value of either True or False
when executed in the command line.

e Itis preferred that the third-party test tool writes an XML file, which contains
the list of individual tests. The XML file is the summary results file, which
contains the details of all the tests run.

Creating a Generic Test

This is similar to any other test in Visual Studio 2010. Either use the Test menu and
choose the option of creating a new test or right-click on the test project in Solution
Explorer and add a generic test or open the Test View window and then right-click
from there and add a new test. Then provide a name for the generic test. For this
example, name it GenericTestforThirdPartyTest. A new window opens to set the
values or parameters for the generic test.

GenericTestl GenericTest X
A generic test is an existing program wrapped to function as a test in Visual Studio. For information about creating and executing @ generic test, see Working with Generic Tests. -

Specify an existing program (a test, test harness, or test adapter) to wrap as a generic test:
<Enter the file name here> [—
Example: My TestHamess.exe

Run settings

Command-line arguments to pass to the generic test:

View Examples
Additional files to deploy with this generic test

View Examples
Environment variables:

Variable

Value
Name

Working directory:
%TestQutputDirectory%

[¥] Redirect standard output and standard error to test result

[] Exit test run if run duration (in milliseconds) exceeds 300000

Results Settings

ummary results file:

irectory%\<Enter summary file name here>

View Examples o
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You can see from the form that all the values we have to enter are for executing
another test application from the command line by passing parameters. For a
command line execution —we may have to set the environment variables, execution
parameters, set the working directory, copy or deploy some files, and set the output
directory and the file. All these details can be set using the generic test.

The following table explains the different options and their uses:

Parameters for Generic
Test

Description

Specify an existing
program

Command-line
arguments to pass to
the generic test

Additional files to
deploy with this
generic test

Environment variables

Working directory

Redirect standard
output and standard
error to test result

Exit test run if

run duration (in
milliseconds) exceeds
how much?

Summary results file

This is the name and path of the third-party test application
to be executed at the command line; it is the name of the
executable application; we can also use the browse button to
the right of the text box to find the application and select it.

This is the place to specify the command line parameters
required for the third-party test application; these parameters
totally depend on the testing tool's expected value.

In some cases, there might be other files required for this test
execution; add those files or remove the selected files in the
list using the option to the right of the text box.

If the test application uses any environment variables for
the execution, we are required to set those environment
variables for the execution; using this option we can set the
environment variables to be used by the test application.

This is to set the current working directory in the command
line before we actually run the test application in the
command line.

While executing the test application, instead of displaying all
the results at the command line, we can redirect those results
to the output file, just as we do during the normal command
line commands.

This is to limit the wait time for Visual Studio to move on
to the next test in the list, or quit; these numbers denote
milliseconds and the default is 60 minutes.

This is helpful if the third-party tests application can write
the test results to an XML file; this is the name and path of
the XML file in which the output results should be written;
if the number of tests in the test application is greater in
number, then it will be easy to track the result of these
individual tests by having the results in the XML file; not
only the result but also detailed information of the test result
would be written to this file.
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The following is an example of a generic test that executes the Test . exe file, which
is a third-party test application capable of writing output to the XML file. The
command-line parameter for this application is also provided along with the
supporting file to be deployed, which is the Readme. txt file. You can see
output . xml, which stores the output details of the test carried out by Test . exe.

GenericTestl GenericTest /X
A generic test is an existing program wrapped to function s a test in Visual Studio. For information about creating and executing a generic test, see Working with Generic Tests, -

Specify an existing program (a test, test haress, or test adapter) to wrap 25 a generic test:
CA\Testing\notepad.exe E
Example: MyTestHarness.exe

Run settings

Command-line arguments to pass to the generic test:

View Examples
Additional files to deploy with this generic test:

i\ Testing! Support.dll Add..
Ci\Testing! Readme ot

m

View Examples
Environment variables:

Variable Name Value

testoutputdirectory C:\Satheesh! Testing! Apps\ Employ & TestResults! Satheeshkumar_MY-PC 2010-0...

*

Working directory:

sogesmy —

[¥] Redirect standard output and standard error to test result

[¥] Esit test run if run duration (in milliseconds) exceeds 3600000
Results Settings

[¥] Summary results file:

c\Testing! Outputam|

View Examples *

Summary results file

When we execute the above generic test, the third-party Test . exe is executed at

the command line. The generic test by Visual Studio will get the result back from
the third-party Test . exe application, which is a single test. But we do not know
how many tests are executed internally within the test, and it is not easy to track the
results of all the tests of the third-party application using the generic test. But Visual
Studio supports the third-party application with a summary results file, which can
be used by the application to write the details of the internal test results.

The third-party applications can make use of the class file, which is generated by
using the schema file provided by Visual Studio. The schema file is located at the
Visual Studio command-line. If Visual Studio is installed in the default c¢: drive, then
the path would be: ¢:\Program Files\Microsoft Visual Studio 10.0\Xml\
Schemas\SummaryResult .xsd.
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The class file can be generated from this schema file using the xsd. exe utility on any
.NET supported language. The following is an example of generating the default
SummaryResult .cs class file from an XSD file. The output folder should exist before
the command is run. c: \temp is the output folder used in the following sample:

Xsd SummaryResult.xsd /c /l:cs /out:c:\temp

X Visual Studio Command Prompt (2010) [ = | = |

H:“Program Files“Microsoft Uisual Studio 18.8~Emls8chemas>xsd SummaryResult.xsd
c #l:cs AJout:cintemp

Microsoft (R) Eml Schemas-Datalypes support utility

[Microsoft (R} .MET Framework, Uersion 4.8.38317.11

Copyright <C> Microsoft Corporation. All rights reserved.

Writing file *c:“temp“SummaryReszult.cs”.

H:“Program Files“Microsoft Uiswal Studico 18.8~EmlsSchemas>

The class file is the C# file as we have specified C# as the language in the command-
line parameter as /1:cs . The generated output file would be like this::

// <auto-generated>

// This code was generated by a tool.

// Runtime Version:4.0.30319.1

//

// Changes to this file may cause incorrect behavior and will be
lost if

// the code is regenerated.

// </auto-generateds>

B RECCEEEEEEEEEEREES

using System.Xml.Serialization;

//

// This source code was auto-generated by xsd, Version=4.0.30319.1.
//

/// <remarks/>

[System.CodeDom.Compiler.GeneratedCodeAttribute ("xsd",
"4.0.30319.1")]

[System.SerializableAttribute ()]
[System.Diagnostics.DebuggerStepThroughAttribute () ]
[System.ComponentModel .DesignerCategoryAttribute ("code") ]
[System.Xml.Serialization.XmlTypeAttribute (AnonymousType=true) ]
[

System.Xml.Serialization.XmlRootAttribute (Namespace="",
IsNullable=false)]

public partial class SummaryResult
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private string testNameField;

private testResultType testResultField;

private string errorMessageField;

private string detailedResultsFileField;

private SummaryResultInnerTest[] innerTestsField;

/// <remarks/>
public string TestName
get {
return this.testNameField;

}

set {
this.testNameField = "SampleTestl";

/// <remarks/>
public testResultType TestResult
get {
return this.testResultField;

}

set {
this.testResultField = "Passed";

/// <remarks/>
public string ErrorMessage {
get {
return this.errorMessageField;

}

set {

this.errorMessageField = "Data not in Expected Format";

/// <remarks/>
public string DetailedResultsFile
get {
return this.detailedResultsFileField;

}

set {
this.detailedResultsFileField = @"D:\Testing\Trace.txt";
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/// <remarks/>

[System.Xml.Serialization.XmlArrayItemAttribute ("InnerTest",
IsNullable=false)]

public SummaryResultInnerTest[] InnerTests

get {
return this.innerTestsField;

set {
this.innerTestsField = value;

}

/// <remarks/>

[System.CodeDom.Compiler.GeneratedCodeAttribute ("xsd",
"4.0.30319.1")]

[System.SerializableAttribute ()]

public enum testResultType {

/// <remarks/>
Aborted,

/// <remarks/>
Error,

/// <remarks/>
Inconclusive,

/// <remarks/>
Failed,

/// <remarks/>
NotRunnable,

/// <remarks/>
NotExecuted,

/// <remarks/>
Disconnected,

/// <remarks/>
Warning,
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/// <remarks/>
InProgress,

/// <remarks/>
Pending,

/// <remarks/>
PassedButRunAborted,

/// <remarks/>
Completed,

/// <remarks/>
Passed,

/// <remarks/>

[System.CodeDom.Compiler.GeneratedCodeAttribute ("xsd",
"4.0.30319.1")]

[System.SerializableAttribute ()]

[System.Diagnostics.DebuggerStepThroughAttribute () ]

[System.ComponentModel .DesignerCategoryAttribute ("code") ]

[System.Xml.Serialization.XmlTypeAttribute (AnonymousType=true) ]

public partial class SummaryResultInnerTest

private string testNameField;

private testResultType testResultField;
private string errorMessageField;
private string detailedResultsFileField;

/// <remarks/>
public string TestName
get {
return this.testNameField;

}

set {
this.testNameField = value;

/// <remarks/>
public testResultType TestResult {
get {
return this.testResultField;
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}

set {
this.testResultField = value;

/// <remarks/>
public string ErrorMessage
get {
return this.errorMessageField;
}
set {
this.errorMessageField = value;

/// <remarks/>
public string DetailedResultsFile
get {
return this.detailedResultsFileField;
}
set {
this.detailedResultsFileField = value;

}

The third-party tool can make use of the preceding class file to write the test result
details, or the test application should take care of writing the test result details into
the XML file based on the XML schema used. The resultant output XML file should
look like this:

<?xml version="1.0" encoding="utf-8" ?>
<SummaryResult>
<TestName>Third party test Application</TestName>
<TestResult>Failed</TestResult>
<InnerTests>
<InnerTest>
<TestName>Testl</TestName>
<TestResult>Passed</TestResult>
<ErrorMessage>Test i1s Sucessful</ErrorMessage>
<DetailedResultsFiles>
C:\Testing\TestlResults.txt
</DetailedResultsFile>
</InnerTest>
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</InnerTests>
</SummaryResult>

In the preceding example, we can see that there are two different tests within a
single test. One is to export the data to Excel, which is passed, and the other test is
to import the details from Excel, which is failed. The second test which failed writes
detailed information about the test result to the text file. Writing into the log file
should be taken care of by the third-party test application in the required format.

Now the Test Results window for this generic test would show the result as Passed
as shown in the following screenshot:

Test Results *B X
8 %3 [ | §3 | satheeshkumar@MY-PC 2010-09 ~|| % Run = p&Debug > Il o | "

B——

) Testrun completed Results: 2/2 passed: Item(s) checked: 0

-
Result Test Mame Project Errcr Message

O \.ﬂ@ Paszed generictest] EmployeeTestProject

Select the result in the Test Results window, right-click and select View Test Results
Details, which will show all the summary and detailed results based on the XML
output as shown here:

generictest] [Results] 0O X
[=| Common Results E|

Test Run: Satheeshkumar@MY-PC 2010-09-10 16:02:17

Test Mame: generictestl

Result: @ Passed

Duration: 00:00:00.0590743

Computer Mame: MY-PC

Start Time: 9/10/2010 4:02:17 PM

End Time: 9/10/2010 4:02:17 PM

m

|=| Generic Test Common Results

Internal Test Mame: ParentTest

Exit Code: a
Aborted: Mo
Detailed Results File:
[=] Inner Test Results
}7| Test Name | Test Results | Error Message | Test Result Details |
» | Test is successful | C\Testing\Testl Results.tbxt 3

[=| Summary File
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You can see the Inner Test Results grid where it shows the results of all the

inner tests conducted by the third-party test application. If you look at the Test
Results Details column, you see the Test1Results.txt file which contains the test
result details. Now select the row in the Inner Test Results grid. On selecting the
row, the text file Test1Results.txt opens and the details are shown in the Summary
File area, which is simply the detailed information written by the application about
the failed test:

generictest] [Results] *OX
=] Common Results 1=

Test Run: Satheeshkumar@MY-PC 2010-03-11 17:16:14

Test Mame: generictestl

Result: @ Passed

Duraticn: 00:00:00,1434830

Computer Mame: MY-PC

Start Time: 9/11/2010 5:18:14 PM

End Time: 9/11/2010 5:16:14 PM

|=| Generic Test Common Results

Internal Test Mame: ParentTest

m

Exit Code: 0
Aborted: Me
Detailed Results File:
[=| Inner Test Results
| ) i Test Name | Te;-hesults | Error Message | TEER_es_ultDe_talls

; Passed | Test is successful : CATesting\Testl Results.bd

Excel file: C:\Testing\Data.xls

Start Time: 05:12:34 PM
End Time: 05:12:34 PM

The Summary File information is just the content of the text file given in the
DetailedResultsFile, in the XML output file.
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Properties of a generic test

Besides having some properties in common with the other tests, generic tests also
have some specific properties. To view the properties, select the generic test in the
Test View or Test List Editor window and right-click to select the Properties option.
The Properties dialog box is then displayed with the available properties for the
generic test:

Properties * A X

Generic Test generictest] e

Arguments

Associated Werk Items

> Deployment Items String[] Array
Description
Environment Variables System.Collections.Specialized.Strif
Host Data
Host Type Default
D csatheesh\testing\apps\employeer
Tteration {No active Team Foundation Serve|
Maximum Duration 3600000
MNen-runnable Error
Owner
Pricrity Mot Set
Project EmployeeTestProject
Project Area {No active Team Foundation Serve|
Project Relative Path EmployeeTestProject\EmployeeTest|
Redirect Standard Output Anc True
Solution EmployeeMaintenance
Summary XML File c\Testing\Output.eml
Target Executable C\Testing\notepad.exe
> Test Categories
Test Enabled True
generictestl
Test Storage cihsatheeshitestingtapps\employeer
Test Type Generic Test
Timeout Mot Set
Use Summary XML File True
Warking Directory c:\Testing

Using the Properties window we can associate a test to a work item, iteration, or a
project area defined in the TFS. We can also set the input file as arguments, specify
deployment items, set the maximum duration for the test run, and many other
properties. Most of the properties such as deployment items, description, owner,
priority, work item, iteration, and solution are common for all test types, whereas
properties such as arguments and target executable are specific to the generic test type.
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Summary

This chapter explained the details and usage of different formats of manual testing
using Text and Word. Even though both the tests are similar, the Word format gives
better formatting features. The section on the ordered test explained how to order
the tests and execute them in the same order irrespective of their type. The generic
test explained the ways of executing the third-party tests within Visual Studio and
showed the tests results collected within the third-party tests.

Each of these different test types has its own properties. Some of them are common,
while some are specific to the individual test. There are some common properties to
associate the tests to the work items in the TFS. This is very helpful in mapping the
test and tracking a set of related work items.

[269]

www.it-ebooks.info


http://www.it-ebooks.info/

Managing and
Configuring a Test

So far in all previous chapters, we have created a lot of testing applications, but
we have not grouped the tests based on common properties so that we can easily
manage them. There are different common properties that we can set for tests using
the test run configuration file, which is used by the tests during execution. VSTS
provides a utility to edit the common test configuration stored in the testrunconfig
file. VSTS provides different tools that support easy ways of managing and grouping
tests. Using these tools, we can enable and disable tests, select them to run, filter
tests from the list of all the tests created for the project, and set properties for an
individual test. This chapter covers the following topics:

e Managing tests using Test Lists

e Organizing Test List

e Test View

e Toolbar options

e Configuring Tests

e Editing Test Run Configurations

e Test Properties
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Managing tests using Test Lists

The test solution can contain any number of tests. If the number is small we can
manage tests easily, but if it is too high it is difficult to identify the tests within the
large list of tests. We need to group the tests based on some property to identify
and filter them easily. The Test List Editor is the main interface provided by Visual
Studio for managing all tests under the solution. On opening the Test List Editor,
using the Test menu option in VSTS, you can see all the tests listed in the editor
under All Loaded Tests, by default. The Test List Editor is divided into two panes.
The left pane has the options to choose the list of tests to be displayed on the right
side.

By default, the editor displays all tests in the solution irrespective of the type, option
to choose the test from the list, the test name, and the project it belongs to.

The Test List Editor has a toolbar with options for grouping the tests, filtering the
tests, and loading the metadata.

Test List Editor vAX
“bo- (2] by & (F | Group By: |[N0ne] '| | i[AII Columt vi «Type keyword> 'i ed
9?1 Lists of Tests Test List Full Mame  Test Name Project
ﬁ_j Tests Notin a List oﬂ TestMethodl EmployeeTestProject -
VRlaltaadedlc s, iz | CodedUlTestMethodl  EmployeeTestProject |
| WehbTestEmpMaintenar EmployeeTestProject E
yj generictestl EmployeeTestProject | ] |
w2l WebTestEmpMaintenar EmployeeTestProject
9_3 LoadTestl EmployeeTestProject
b_j LoadTest2 EmployeeTestProject
u_j LoadTest3 EmployeeTestProject gl
& . - —- . - e
T S = - .- ;

We can select the tests from the list and run them using the Run Checked Tests
option in the toolbar. We can add or remove the columns to be displayed in the list.

Organizing the Test Lists

The editor window has three different top-level nodes in the left pane to show the
test groups based on some property. They are:

e Lists of Tests: This is where we have to maintain the tests under the new
lists. Initially there won’t be any lists created.
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Select the New Test List... option after selecting and right-clicking the List of
Tests node. There will be a new screen for entering the Test List Name and
Description. The window will also provide the flexibility to choose the node
in the tree to place this new list node. For example, the following image shows
the new Test List with the name, SampleTestList, added to the root node.

Test List Editor [ X
“ho= (2] % & H | Group By: |[N0r‘|e] '| | |[AII Colurnt 'I <Type keyword= '| d
(i) Item(s) checked: 0

@ Lists of Tests

dj Tests Mot in a List Create New Test List @

@ Al Loaded Tests

Mame:

SampleTestlist

Description:

This is the test list for the demo purpose »

Select where in test list hierarchy to place this list:

@ Lists of Tests

o) o)

After clicking on OK, we can see the new list name added as a new node to
the parent node, Lists of Tests. This is the same screen used for editing as
well. We can edit only the Name and the Description. We can also delete,
remove, and rename the list node from the lists.

Test List Editor > [ X
"y - ﬂ B & ﬂ | Group By: |[N0ne] '| | |[A|I Colume '| |<T)rpe keyword > v| ed
(1) Item(s) checked: 3
a belgd Lists of Tests Test Name Project
= Samp.Ir:Te:tLlst v 93] WebTestl EmployeeTestProject
A ctl iz
o T_l‘ Ter:JtL".ﬂ g vl 2] WebTest2 EmployeeTestProject
g Tests Notin a List Il ge] WebTestd3 EmployeeTestProject

%3 Al Loaded Tests

The preceding screenshot shows the Lists of Tests added to the solution. If
the main node is selected, all the sub-nodes or the lists under the root node
will also get selected by default. The new list, SampleTestList, is not se-
lected, but grayed out because there are no tests added to the list yet. It's an
empty list.
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To add the tests to the list, select the tests from the list under Tests Not in a
List, which are not yet added to any list. After the selection, drag-and-drop
the selected tests on the Test List name. We can also use the cut, copy, and
paste commands to move the tests under the lists. Now you can see the
selected tests added to the list.

Each test can belong to more than one other lists. To copy the tests to the list,
without removing it from the original list, press the Ctrl key while dragging
the test to the new list.

To remove a test from all the Test Lists to which it is added, select it from any
Test List, then right-click and choose the option Remove from All Test Lists.
For example, the following screenshot shows how to remove WebTest1,
which is then added to the lists, SampleTestList and TestList1. The other
option available is to remove the test from just the selected Test List.

b Run Checked Tests
K¢ Debug Checked Tests

Test List Editor Dpeie
Y5 = ] %2 % ] | Group By: | [None] | || [All Colum ~| <Typekeyword> - ] S e
(i) Item(s) checked: 0 e
4 [Igd Lists of Tests Test List Full Name Test Name Project 2 MRerrove homilest Lt
= SampleTestlist JLists of Tests/SampleTestlist  CocedUlTestMethodl  EmployeeTestProject R cn P e Al To e
LI Testlistl &) /Lists of Tests/SempleTestlist  generictestl EmployecTestProject z < =
8! '.[Ett! Mot in a List T R —— Create Test Case from Test
& AliToaded Tsts LoadTest2 EmployeeTestProject (ST ST R
LoadTest3 b Cut CirleX
LoadTestd B Copy CtrleC
LoadTests # Paste Ctrisy
LoadTests
orderedtestl nf Biks Dl
ts of Tests/SampleTestlist  Testhethodl Te: Select Al CuleA
.} WebPerformanceTest EmployeeTestProject | [l Add/Remove Columns...
5 ViebPerformancelestl  EmployesTestProject |y
/Lists of Tests/SampleTestlist | WebTestl
B /Lo T Tstiad —[WebTesl ———[employecTesia |
2 EmployecTestProject
EmployeeTestProject
TestEmpMaintenance  EmployeeTestProject
WebTestEmpMaintenanceC EmployeeTestProject
af i I (] i ] »

e Tests Not in a List: This is to list the tests that are not part of any of the List.
Using this list, we can identify the tests that we need to organize and place
under a particular Test List.

e All Loaded Tests: This option shows all the tests that are available in the

solution. Whether it is part of the test or not it will be shown under
this option.
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Test view

The Test View window is similar to the Test List Editor, but this one shows all the
tests in the solution. We cannot create any lists here, but we can filter the tests based
on test properties or names. We can create a new performance session for the Load
Test and Web Test from the Test View to collect the data to study and analyze the
application performance. The Test View toolbar is similar to the toolbar for Test List
Editor which provides Group By, Filter, Run, and Debug options, as seen in the
following screenshot:

Test View *OXx
Ap - i] | Group By: |TestType '| |[AH Columr ~

(i) Group By: Test Type: Item(s) selected: 1

Test Mame Project Test Type
» Coded Web Test
4 Generic Test
B oencitenEmployestestproiect JGeneictet ||
4 Load Test
9_3 LoadTestl EmployeeTestProject  Load Test
g_j LoadTest2 EmployeeTestProject  Load Test
g_j LoadTest? EmployeeTestProject Load Test
g_j LoadTestd EmployeeTestProject  Load Test
g_j LoadTests EmployeeTestProject  Load Test
;,_j LoadTestd EmployeeTestProject  Load Test
» Ordered Test
* Unit Test
> Web Test

Enabling/Disabling tests

This is the common context menu option available for both Test List Editor and

the Test View window. By default, all the tests listed under a Test List are enabled,
which means that the test can be run. If the test is not yet ready to run or if any
supporting source data is not available, we can disable the test until it is ready. In the
case of ordered tests, we might have more tests. If any of the tests in the order is not
ready, or if we are sure that the test will fail, then we can disable the test and run the
remaining tests in the order. If the test is ready to run, we can re-enable the test using
the context menu option.

Toolbar options

The toolbar options provided by Test List Editor and the Test View window are
almost the same, with features such as filtering and grouping the test based on
test properties.
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Filtering tests

The Display of tests in the Test List Editor and Test View window can be controlled
using the Apply Filter option in the toolbar. Filtering is useful in finding specific
types of tests from the huge list of tests available in the solution. Developers might
want to list only the unit tests to find out the test for testing the code change for
defect fix before delivering that to the test team. On the other hand, the test team
might want to list only the Web Performance Test to see if the defect fixed by the
developer still exists, or if it is fixed and working as expected.

To filter the tests, use the drop-down provided in the toolbar of the Test List Editor
or Test View Window and select the property on which you want to filter the tests.
After selecting the property in the drop-down, enter the string in the Filter Text
box to find a matching string in the selected property of all the tests. Now click on
the Apply Filter button which is next to the Filter Text box control. Now, the filter
is applied, and the editor lists only the test which has matching text in the property
selected and the string entered in the Filter Text as shown here:

Test List Editor > A X
b 2] %2 & (H | Group By: |[None] '| | i[AII Columt 'i |UnitTest -i e
i) Item(s) checked: O
4 [1gd Lists of Tests Test List Full Name Test Name Project Test Type
= sampleTestlist E FLists of Tests/SampleTestlist CodedUlTestMethodl EmployeeTestProject Unit Test
il Yottt =] /Lists of Tests/SampleTestList TestMethodl EmployeeTestProject Unit Test

Qj Tests Mot in a List
gj All Loaded Tests

Group by

The Group By option is used for displaying the Test List by grouping tests based on
a selected property. For example, the following screenshot shows the Test List Editor
and Test View window in which tests are grouped based on properties. The Test
List Editor groups the tests by the test property that identifies if the test is enabled or
disabled. The Test View Window groups the tests based on the test type.
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Test List Editor
“b = |2 %2 % ] | Group By: | Test Enabled || 1Al Columi ~| | <Typekeyword>  ~| ]
(i) Group By: Test Enabled; Item(s) checked: 0

4 [1gd Lists of Tests Test List Full Mame Test Name Project Test Type
2l SampleTestList
12 Testlistl
Tests Mot in a List
All Loaded Tests

WebPerformanceTestl EmployeeTestProject Web Test
stlistl  WebTest2 EmployeeTestProject Web Test
istl  WebTest33 EmployeeTestProject Web Test

Test View
ap v 2] | Group By: |TestType '| |[AII Columt '| |<Type keyword> '| ed

(i) Group By: Test Type; Item(s) selected: 1

Test Name Project Test Type Test Enabled
I Coded Web Test

4 Generic Test
P swverceett ———employestestpoet ——Genencer e ||
I Load Test
Ordered Test
Unit Test
I Web Test

The columns drop-down list in the toolbar is also used for filtering the test. If we

do not remember the full test name or type, we can select the column name from
the drop-down list and then enter the partial or full text and then apply the filter.
This will filter the test that has text matching the text or keyword entered for the
filter. This can be a partial or full match. The following sample screenshot shows the
filtered result that has returned all the tests which contain the name, Web, as part of
the Test Name:

Test List Editor *OAX
“b = 1#] %2 % [ | GroupBy: | (None) -] [TestName -|[web -/
(i) Item(s) checked: 0

4 [lgd Lists of Tests Test List Full Mame Test Mame Project Test Type
12y SampleTestlist
12y TestListl

1@ Tests Mot in a List

[ 12 Al Loaded Tests

WebTestEmphMaintena EmployeeTestProject Coded Web Test
WebTestEmpMaintena EmployeeTestProject Web Test
s of Tests/TestListl W
s of Test: is A <
ists of Tests/SampleTe WebTestl EmployeeTestProject Web Test
sts of Tests/Testlistl WebTestl EmployeeTestProject WWeb Test
WebPerformanceTestl EmployeeTestProject Web Test

EmployeeTestProject  Web Test

EmployeeTestProject Web Test

WebPerformanceTest  EmployeeTestProject Web Test
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Configuring tests

The Visual Studio solution contains a common configuration file for all the tests
under the solution. The common configuration file is used for controlling the test
execution. In .NET, all the applications are controlled using the configuration files.
The name of configuration file differs with the type of application. Similarly, all

the test applications in the solution are controlled by a separate configuration file
created by the solution. This file is created under the solution with the extension
.testsettings. We can have multiple configuration files, but at any point in time
only one configuration file can be active, from which the settings are applied to each
test run.

Test settings

To specify or modify the settings in the configuration, we can use the Test Settings
Editor which opens up on double-clicking the settings file. It has different pages for
different sets of configurations.

General

This is the general page for specifying the Name of the settings file and the
Description for the settings. We can also define the naming scheme used for storing
the test run results. By default, it takes the current user name and the name of the
machine with the run date and time added to the file name. We can also have a user
defined custom scheme used for the test result name. We can also specify whether or
not to add the current date and time stamp to the name.

Test Settings \EI
I onral

Roles
Data and Diagnostics
Deployment

Setup and Cleanup Scripts
Hests Trace and Test Impact

Enter the name and the description of the test settings.
Mame:
Test Timeouts

Unit Test
Web Test These are test settings for Trace and Test Impact.

Description:

) Default naming scheme

@ User-defined scheme
Example: Demo (2010-03-12 12:15:57)
Prefiv text: Deme

[¥] Append date-time stamp

| Save As... ][ Apply H Close
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Roles

This is to set whether the test has to be run on the local machine or on a remote
machine. By default, it is set to run on the local machine. If the test has to run on a
remote machine, we need to provide the controller and the agent names with the
roles for the test. The remote machine could be a controller or an agent but a single
controller controls and collects data from multiple agents. The roles page is to
configure the controller and the agents to collect the data and to run the tests. Select
the Test execution method as Remote execution and then select the Controller name
that will control the agents and collect the test data, from the Controller drop-down
list.

Click on Roles to add different roles to run tests and collect data. The role could

be a Web Server or SQL Server. Each role uses a test agent that is managed by the
Controller. You can keep adding roles. To select the role that you want to run the
test, click on Set as role to run tests. The other roles will not run the test but be used
for data collection.

To limit the number of agents used for tests, we can set attributes and filter. Click
on Add in the attributes section and then enter the attribute name and value for the
selected role.

General Roles

Data and Diagnostics Select where you would like to run tests and collect data

Beplogment ; Test execution method: Controller:

Setup and Cleanup Scripts

Hosts ’Remote execution v] HOME-PC| RO
Test Timecuts

Unit Test :

Veb Test i

E Add 7 Edit 'X Remove ﬂ-m Set as role to run tests

Mame Role to run tests

Web Server

SQL Server

Agent attributes for selected role:
‘EAQCI # Edit )( Remove ﬁEreview matching test agents

Attribute name Attribute value

Save As... ] | Apply | ’ Close
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The names and values for the attributes of roles decide which agent should be used
for testing.

Data and Diagnostics

From the Data and Diagnostic page, we can define the diagnostic data adapter that
the role will use to collect data. If there are more data and diagnostics selected for the
role and if there are available agents, the controller will make use of available agents
to collect data. To configure each data and diagnostics, select the diagnostic and

click on Configure, which opens the dialog box where we can configure the selected
diagnostic.

The roles defined as a part of the Roles section are displayed for the diagnostics
selection. Select each role from the list and then choose the diagnostics for the
selected role. The diagnostics list is displayed only if the controller has any agents
with the matching role. For example, the image below shows the Web server role
which does not have an agent that matches the selection criteria defined by

the attributes.

Test Settings @

General Data and Diagnostics
Foles

Configure data diagnostic adapters for each role
Deployment
Setup and Cleanup Scripts Role

est Timeouts
Unit Test .SQL Sencer
Web Test

Data and Diagnostics for selected role:

You must be connected to a test controller that has test agents available that match the
selection criteria for the role,

(o] [ oo [t

But in case of second role, which is the SQL Server role, the data and diagnostics is
enabled, as the controller has a matching agent. We can choose the diagnostic data
that we want to collect as part of the test.
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= = —
Test Settings [l
ool Data and Diagnostics
Configure data diagnostic adapters for each role
Deployment
Setup and Cleanup Scripts Rele
Hosts Web Server
Test Timeouts
Unit Test
Web Test
Data and Diagnostics for selected role:
. Configure
Mame Enabled

[ Configure |
ASPNET C\iwntellfﬁace and Test Impact

ASP.NET Profiler
Event Log
IntelliTrace

Metwerk Emulation

System Information

’ Save As...

J [ aeee ] |

To go into the advanced configuration for the selected diagnostic, choose the
Configure option from the Data and Diagnostics for selected role section, which
opens the dialog box to configure the details. The following sample screenshot shows
the configuration for the selected Event Log diagnostic. The configuration screen
provides the option to choose the event logs to collect, event types, and the maximum
entries to log per test. Similarly we can configure the other Diagnostic as well.

e oy Do

Event Log Detail
Enter the configuration data for the Event Log dizgnostic data adapter.

Event Logs to Cellect

Application
[ Hardware Events
[ Internet Explorer

Event Types to Collect

Error

Failure Audit
[] Information
[] Success Audit
Warning

Maximum entries to log per test

5'5000 B

[ Collect events from test cases that are run as part of ancther test

Reset to default configuration ’ QK

| [ conce
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Deployment

Using this page, we can configure the files in the directory to be deployed along with
the application. Whatever is specified here determines the additional files copied
along with the application files that are going to be deployed. We can also enable or
disable the deployment using the checkbox option, Enable Deployment, which is, by
default, checked.

Test Settings @

General
Roles

Data and Diagnostics
Setup and Cleanup Scripts

Hosts Additicnal files and directories to deploy:

Test Timeouts <Solution Directory>"Common.dll

: Add File..
SW'ETTE“t <Solution Directory>\Test.dIl
Y el (=3
Add Directory...

Remove

Deployment

Deployment settings specify deployment location and any files to deploy in addition to the...

saveds. | [ dpply ][ Close |

Hosts

There are two options here. One is to select the default host and the other is not to
run. This page is for specifying the default host for the tests that cannot be hosted

by specified adapters. To run unit tests in the same process as ASP.NET, select ASP.
NET from the Host Types drop-down list. On selecting ASP.NET, we can see that
the other required detail section is enabled. Provide details like URL to test, which
point to the application URL. Next, configure if the test has to run with the use of the
ASP.NET development server or by using local IIS. If you choose the option to run
using the local development server, you need to provide the Website path and the
web application root. In case of 1IS, we don’t have to provide the detail as it is picked
from the system itself.
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Test Settings

General

Roles

Data and Diagnostics
Deployment

Test Timeouts
Unit Test
Web Test

Hosts

For tests that cannot be hosted by the specified host adapters:

Setup and Cleanup Scripts
= | © F.r in defout hos

@) Do notrun

Host type:

(-l

Enter the URL of the page to test, select the Web server, and enter Web server-specific infor...

[Asp.NET

Run tests in 32 bit or 64 bit process:

[Fnrcetests to run in 32 bit process

URL to test:

http://localhost:3062/

@ Run tests in ASP.MET Development Server
Path to Web site:

!\ Testing'EmployeeMaintenance\ Employeelaintenance

‘Web application root:

Browse...

hittp://1ocalhost:3062/]

) Runtestsin[I5

o] |

Apply

]

Clase

J

All these details are set as attribute values for test methods while creating the test
project and generating the test methods.

Setup and Cleanup scripts

Here in this section, we can specify the script files to be run before and after running
the test. This script file is useful in setting the environment for running the test

and also in cleaning up the files or other objects used during testing. These are the
common scripts for all the tests under the solution. So we should take extra care
while writing the script in such a way that it should be common to all types of tests.

Test Settings

General
Roles
Data and Diagnostics

Deployment
Hests

Test Timeouts
Unit Test

Web Test

Setup and Cleanup Scripts

Specify the scripts to run before and after the test run.

Setup script:

[ =5

Ci\Testing\EmployeeMaintenance' Startup.psl

Cleanup script:

Ch\Testing\EmployeeMaintenance Cleanup.psl

)
)

Save As...

||

Apply

||

Close ‘
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Test Timeouts

These values are specified to set the time limit value during the test run. We cannot
wait for long for the test to complete. There are situations where some tests might
take a longer time than expected because of many other factors such as environmental
issues. In that case, we can set the maximum time limit the test run can take. If it
exceeds the limit, the run will be aborted. There are two options for setting the time
limit:

e Abort a test run if its total execution time exceeds: This is to set the total test
runtime limit irrespective of the number of tests and their types. The entire
test will abort after exceeding the limit.

e Mark an individual test as failed if its execution time exceeds: This is to
specify the time limit for an individual test. This applies to all types of tests in
the run. On exceeding the time of an individual test, the test will be marked
as failed and the subsequent test in the list will continue to run. The timeout
property set for the test using test properties will override the default
timeout set here.

Test Settings @

General

Test Timeouts

Roles

Data and Diagnostics Default timecut per test will be overridden if timeout value is set as a test property. Test Ru..
Deployment . . .

Setup and Cleanup Scripts [7] Abort a test run if its total execution time exceeds:

Hests hIE

Test Timeouts :

Unit Test ENE

Web Test -

[¥] Mark an individual test as failed if its execution time exceeds:

0FH hours
30 minutes
01 seconds

Save As... Cloze

The time limit can be specified in hours, minutes, seconds, or all three. The time limit
includes the Setup and Cleanups Scripts used in the test run. These are the tests
with the attribute AssemblyInitializeAttribute, ClassInitializeAttribute,
AssemblyCleanUpAttribute, and ClassCleanUpAttribute specified for the
assembly or a class within the assembly.
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Web Performance Test

Web Performance Tests require some specific settings to run. The Web Performance
Test can be run in different browsers and with different sets of data. This page has
the option to specify the required settings.

Using the first option, we can specify the number of run iterations. It can be a fixed
run count where the count is specified, or it can be One run per data source row.

If the number of run iterations is fixed, the test will run for the specified number of
times. If it is mentioned as one row per data, the test will run for each row in the data
source attached to the test.

Test Settings
General Web Test
Roles
th: and Diagnostics Set the properties to control how Web tests are run,
Deployment 5
Setup and Cleanup Scripts © Eixed run count
Hosts 1 =
Test Timeouts =
Unit Test () One run per data source row

Erowser type:

’Internet Explorer 8.0 A

7] simulate think times

Save fs... Close

The second option is for selecting the Browser type used for testing. The page also
has the option to simulate the think times.
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Unit Test

There is an advanced option available for configuring unit tests. This is to configure
the folders where the assemblies reside for the unit test and the folder to use for the
test to run. There is another option to configure additional folders for tests.

g:ln:s’a' Unit Test
Data and Diagnostics Advanced options that let you configure where to find assemblies that your tests need te lo..
Deployment

3 Root folder for the assemblies to be loaded:
Setup and Cleanup Scripts

Hosts %eSystemDrives\ Testing'\ EmployeeMaintenance | Browsze... I

Test Timeouts

Unit Test - e .
Web Test Use the Load Context for assemblies in the test directory.

Folders to use when the tests are run:

| [y Add folder %

Path Use Load Context Include sub-folders
_ %eSystemDrivet\Testing

Additional folders to use when discovering tests:
| s Add folder %

Path Include sub-folders
_ FeSysternDrive?t\Waorkspace

Save As... ] [ Apply ] [ Close

Editing the test run configuration file

The test configuration file contains the same configuration information we saw in

the previous section. The editor that we used in the previous section takes care of
writing information into the file. But here we are going to see how we can edit the
file directly without using the editor. The information edited from both places should
be reflected in the same file. It is the normal XML version of the file, which can be
opened using any XML editor. As we are not using the test settings editor, we should
be careful while updating the file to not break the syntax format.
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Let us open the test configuration file using the XML editor and see
what we have and what we can update. Select the test configurations
file from the solution explorer and right-click and select the option
Open with and then choose any xml file editor or notepad from the
list. The XML file contains all the information that was set using
the editor. The following is the sample test settings XML file: <?xml
version="1.0" encoding="UTF-8"?>
<TestSettings name="TestSettingforLoadTest"
id="6d1la7bad-a7a9-4c88-920e-fe97c2567242"
xmlns="http://microsoft.com/schemas/VisualStudio/TeamTest/2010" >

<Description>These are default test settings for a local test run.
</Description>
<Deployment>
<DeploymentItem filename="Common.dll" />
<DeploymentItem filename="Test.dll" />
</Deployment>
<RemoteController name="HOME-PC" />
<Execution location="Remote">
<Hosts type="ASP.NET">
<AspNet name="ASP.NET" executionType="WebDev"
urlToTest="http://localhost:3062/">
<DevelopmentServer
pathToWebSite="C:\Testing\EmployeeMaintenance\

EmployeeMaintenance"
webApplicationRoot="http://localhost:3062/" />
</AspNet >
</Hosts>
<TestTypeSpecifics>
<UnitTestRunConfig
testTypeld="13cdc9d9-ddb5-4fa4-a97d-d965ccfced4b" >
<AssemblyResolution
applicationBaseDirectory="%SystemDrive%\Testing\
EmployeeMaintenance">
<TestDirectory uselLoadContext="true" />
<RuntimeResolution>
<Directory path="%SystemDrive%\Testing"
includeSubDirectories="true" />
</RuntimeResolution>
<DiscoveryResolutions>
<Directory path="%SystemDrive%\Workspace"
includeSubDirectories="true" />
</DiscoveryResolution>
</AssemblyResolutions>
</UnitTestRunConfig>
<WebTestRunConfiguration
testTypeld="4e7599fa-5ecb-43e9-a887-cd63cf72d207">
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<Browser name="Internet Explorer 8.0" MaxConnections="6">
<Headers>

<Header name="User-Agent"
value="Mozilla/4.0 (
compatible; MSIE 8.0; Windows NT 5.1)" />

<Header name="Accept" value="*/*" />

<Header name="Accept-Language"
value="{{$IEAcceptLanguage}}" />

<Header name="Accept-Encoding" value="GZIP" />
</Headers>
</Browser>
</WebTestRunConfigurations>
</TestTypeSpecific>
<AgentRule name="Web Server'"s
<SelectionCriteria>
<AgentProperty name="RAM &gt; 1 GB" value="True" />
</SelectionCriteria>

</AgentRule>
</Executions>
<CollectionOnlyAgentss>
<AgentRules>
<AgentRule name="SQL Server'"s
<DataCollectors>
<DataCollector

uri="datacollector://microsoft/SystemInfo/1.0"
assemblyQualifiedName=
"Microsoft.VisualStudio.TestTools.DataCollection.SystemInfo.
SystemInfoDataCollector, Microsoft.VisualStudio.TestTools.
DataCollection.SystemInfo, Version=10.0.0.0, Culture=neutral, PublicKe
yToken=b03f5f7f11d50a3a"
friendlyName="System Information"s
</DataCollector>
<DataCollector
uri="datacollector://microsoft/HttpProxy/1.0"
assemblyQualifiedName=
"Microsoft.VisualStudio.TraceCollector.HttpProxyCollector, Microsoft.
VisualStudio.TraceCollector, Version=10.0.0.0, Culture=neutral, Public
KeyToken=b03f5f7£f11d50a3a"
friendlyName=
"ASP.NET Client Proxy for IntelliTrace and Test Impact"s>
</DataCollector>
<DataCollector
uri="datacollector://microsoft/TestImpact/1.0" as
semblyQualifiedName="Microsoft.VisualStudio.TraceCollector.
TestImpactDataCollector, Microsoft.VisualStudio.TraceCollector,
Version=10.0.0.0, Culture=neutral, PublicKeyToken=b03f5f7f11d50a3a"
friendlyName="Test Impact">
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</DataCollector>
<DataCollector
uri="datacollector://microsoft/TraceDebugger/1.0"
assemblyQualifiedName="Microsoft.VisualStudio.TraceCollector.
TraceDebuggerDataCollector, Microsoft.VisualStudio.TraceCollector,
Version=10.0.0.0, Culture=neutral, PublicKeyToken=b03f5f7f11d50a3a"
friendlyName="IntelliTrace">

</DataCollectors>
</DataCollectors>
</AgentRule>
</AgentRules>
</CollectionOnlyAgents>
</TestSettings>

Once the file is opened in the selected XML editor, we can start editing the XML file
as we would normally do with any XML file.

Editing the deployment section

For example, the following is the section that identifies the additional files to be
deployed along with the application:

<Deployment>
<DeploymentItem filename="Test.dll" />
<DeploymentItem filename="Common.dll" />
</Deployment>

If we have to include more files to be added, we can simply edit it and add the file
with the correct attribute. The following code shows the additional files added to
the section:

<Deployment>
<DeploymentItem filename="Test.dll" />
<DeploymentItem filename="Common.dll" />
<DeploymentItem filename="Readme.txt" />
</Deployment>
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Test properties

Properties are the configurations meant for the individual tests that are required for
running the test. These properties can be set from the Test List Editor or the Test
View window. Some of these properties are directly related to the Team Project
Information available in Team Foundation Server (TFS). The projects that are
controlled by TFS contain properties such as the iteration, project area, and work
items. If the current test project is maintained by the VSTFS integrated version
control system, we can specify test properties to maintain the test under a specific
work item, specific iteration, and specific project area. The following list explains the
properties available for test. You can select the test from the Test List Editor or Test
View and right-click to open the Properties. Some properties are specific to the test
based on its type.

Properties Rl m® 4
Generic Test generictest] -
o= ] =

Arguments

Associated Work [tems

> Deployment Items String[] Array
Description
Environment Variables System.Collections.Specialized.String
Host Data
Host Type Default |Z|
D cisatheeshitesting\apps'\employeemai
Tteration (No active Team Foundation Server)
Maximum Duration 3600000
Men-runnable Error
Owner
Priority Mot Set
Project EmployeeTestProject

Project Area (Mo active Team Foundation Server)

Project Relative Path

Redirect Standard Qutput And Er True

Selution

Surmmary XML File
Target Executable
Test Categories
Test Enabled

Test Name

Test Storage

EmployeeTestProject\EmployeeTestPro

EmployeeMaintenance
c\Testing\Output.xml
C\Testing\notepad.exe
Categoryl

True

generictestl

ci\satheeshitesting\apps\employeemai

Test Type Generic Test

Timeout Mot Set

Use Summary XML File True

Working Directory ch\Testing
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Property Is Editable Description

Arguments Editable This property allows us to set the command line
argument to be passed to the target program for
the test execution.

Associated This is editable if We can associate this generic test to the Work

Work Items  connected to Team item in Team Foundation Server; the work item

Foundation Server can be a task, a defect, or a requirement.

Deployment Editable This refers to the files or folders that need to

Items be deployed along with this test; we have to
provide the full path of the files or folders that
have to be deployed; there is an option in the
property that opens the file open dialog to select
the files.

Description  Editable This property gives us a detailed description of
the test.

Environment Read Only This property is to set the environment variables

Variables for command line execution.

Host Type Editable Identify the Host type used for the test. It is
either Default or the ASP.NET host type.

ID Read only This property gives us the unique name of the
test; it gives the full path of the generic test
where it resides.

Iteration This is Editable if part This property explains which iteration in the

of Team Foundation  software project life-cycle these tests belongs to;
Server you can set the iterations in TFS.

Maximum Editable This property tells how long a generic test can be

Duration allowed to execute before terminating the test.
The Default Value is 3600000 in milliseconds.

Non- Read only This property explains the reason why the

runnable generic test cannot be executed in this test run;

Error even if a test is included in a test project but for
some reason or other this test cannot be executed
in this test run; you can enter the reason in this
property.

This property will be empty if the test is
executable for this test run.

Owner Editable This property gives the name of the person who

has authored the test or is maintaining it.
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Property

Is Editable

Description

Priority

Project

Project Area

Project
Relative Path

Redirect
Standard
Output and
Error

Solution

Summary
XML File

Target
Executable

Test
Category

Test Enabled

Test Name

Test Storage

Editable

Read Only

This is Editable if part
of Team Foundation
Server

Read Only

Editable

Read Only

Editable

Editable
Editable

Editable

Read Only
Read Only

This property is to set the priority of the test; it
explains the relative importance of the test and
determines which test needs to be executed first;
this is also useful for grouping the tests based on
priority.

This property gives the test the project name to
which it belongs.

This property determines the node in the team
project to which this test belongs.

This property determines the file name of the
project where the test resides; the path is relative
to the location of the solution.

This property allows us to redirect the standard
output and the error messages from the target
program.

The value TRUE enables the standard output
and error message to be redirected.

The value FALSE disables the redirection.

This property identifies the name of the solution
that contains the test project to which this test
belongs.

Identifies the path of the Summary XML Result
file.

This Summary XML result file contains the
details of the results from the tests executed
within the main test.

Identifies the path of the third-party command
line utility that will be used to execute the tests.

Used to categorize the test and group it under a
particular category.

This is to enable or disable the test for this run.

Its default value is TRUE.
This property identifies the name of the test.

This gives us the complete path of the file that
contains this test; for a generic test, this property
is the same as the test 'ID” property.
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Property Is Editable Description
Test Type Read Only This is to identify the type of the test

In this case the value is 'Generic’; this property
is used for Grouping and filtering the tests in the
Test view and Test List Editor.

Timeout Read Only This property sets the timeout value for the test;
how long the test can take to run before it is
marked as failed, and abort.

For a generic test this property has a value of
'00:00:00", which we can overwrite by typing the

new value.
Use Editable By using this property, we can specify whether
Summary to use the Summary XML result file, which
XML File contains the detailed result of the test execution.

If TRUE then the summary XML result file is
used.

If FALSE then the summary XML result file is

not used.
Working Editable This property determines the working directory
Directory of the Target program.

Summary

This chapter explained the different ways of managing the tests in the solution and
ways of filtering the tests and grouping the tests in the solution. This chapter also
explained about editing the test run configuration using the configuration editor
supported by Visual Studio. We have also seen ways of editing the configuration file
directly without using the editor.
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Command Line

We have seen different types of testing and have run tests in Visual Studio 2010 IDE.
It is very simple to run the test with the Visual Studio user interface using the Test
List Editor or Test View Window as we have seen in previous chapters. To create or
prepare a test project, we need Visual Studio IDE, but once the test is created and
ready for execution, we can run the test using Visual Studio IDE or also by using the
command line utility.

This chapter explains the command line tool used to run the test with different
options and collect the output. This chapter explains the details and usage of the
features listed as follows:

e MSTest Command Line utility

e Running a test from the command line

e Publishing test results

MSTest utility

This is the command line utility supported by Visual Studio. Using MSTest tool, we
can run the tests created in Visual Studio.

To access the MSTest tool, add the Visual Studio install directory to the path or
access the Visual Studio Command Prompt from the Tools section of the Visual
Studio group in the start menu.
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After opening the command prompt, type MSTest.

B Visual Studic Command Prompt (2010} | = i [=] |

H:“Program Files“Microsoft Uiswal Studio 18.60~UC>*mstest
Microsoft ¢(R> Test Execution Command Line Tool UVersion 18.68.38319.1
Copyright <(c?> Microsoft Corporation. All rights reserved.

Please specify tests to run, or specify the ~publizh switch to publish results.

For switch syntax,. type "M8Test ~help"

H:“\Program Files“Microsoft Uisuwal Studico 18.8“UC>

The MSTest command expects a parameter to be specified, the name of the test to
be run. To see the options of MSTest, just type MSTest /help or MSTest /? at the
command prompt.

The help option lists the different parameter options that can be used with MSTest
and the description of each parameter and its usage.

Option Description

/help Displays this usage message:
<Short form: /? or /h>

/nologo Does not display the startup banner and the
copyright message.

/testcontainer: [file name] Loads a file that contains tests; you can specify this
option more than once to load multiple test files.

Examples:
/tescontainer:mytestproject.dll

/testcontainer:loadtestl.loadtest

/maxpriority: [priority] Execute the tests with priority less than or equal to

) o o this value:
/minpriority: [priority]

/minpriority:0 /maxpriority:2
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Option

Description

/category

/testmetadata: [file name]

/testsettings: [file name]

/resultsfile: [file name]

/testlist: [test list pathl]

/test: [file name]

/unique

/noisolation

This filter is used to select tests and run them based
on the category of each test. We can use logical
operators & and ! to construct the filters or we can
use the logical operators | and ! to filter the tests.

/category:Priorityl—any tests with category
as Priorityl.

/category:Priorityl&MyTests —any tests
with multiple categories as Priorityl and MyTests.

/category:Priorityl|Mytests—Multiple tests
with category as either Priorityl or MyTests

/category:Prioritylé&!MyTests —Priorityl
tests that do not have category MyTests

Loads a metadata file.
Example:

/testmetadata:testprojectl.vsmdi

Uses the specified test settings file
Example:

/testsettings:mysettings.testsettings

Saves the test run results to the specified file
Example:

/resultsfile:c:\temp\myresults.trx

The Test List to run as specified in the metadata file;
you can specify this option multiple times to run
more than one Test List.

Example:

/testlist:checkintests/clientteam

The name of a test to be run; you can specify this
option multiple times to run more than one test.

Runs a test only if one unique match is found for
any given test.

Runs a test within the MSTest . exe process. This
choice improves test run speed but increases the risk
to the MsTest process.
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Option

Description

/noresults

Does not save the test results in a TRX file; the

choice improves the test run speed but does not
save the test run results.

/detail: [property id]

The name of a property that you want to show

values for, in addition to the test outcome; examine
a test results file to see the available properties.

Example: /detail:errormessage

In addition to the preceding options, there are many other options which can be used

with MSTest if Team Explorer is used.

Option

Description

/publish: [teamproject collection
url]

/testconfigname: [config name]

/testconfigid: [config id]

/publishbuild: [build name]

/publishresultsfile: [file name]

/teamproject: [team project name]

/platform: [platform]

/flavour: [flavor]

/buildverification: [yes/no]

Publishes results to the Team Project
Collection.

The name of the preexisting test management
configuration to associate with the published
run.

The ID of the preexisting test management
configuration to associate with the published
run.

The build identifier to be used to publish test
results.

The name of the test results file to be
published; if none is specified, use the file
produced by the current test run

The name of the Team Project to which the
build belongs; specify this when publishing
test results

The platform of the build against which to
publish the test results

The flavor of the build against which to
publish test results

The parameter is optional. Identifies the test
as a build verification run. The Default value
is Yes.

We will run and check some tests using these options using the MSTest command

line tool.
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Running a test from the command line

Let us see some of the options for MsTest and see the results produced by these
options. It is applicable only for the automated tests. Even if we apply the command
for the manual test, the tool will remove the non-automated test from the test run.

[testcontainer

The testcontainer option needs the file that contains the information about the tests
that must be run. The test container file differs across tests. For example, the unit test
information is contained in the Unit Test project assembly file. For the Ordered Test,
it would be the <ordertestprojects.orderedtest file, which contains information
about the ordered test.

If we have multiple test projects created under the solution, each of these projects has
its own container for the tests within the project.

Let us consider an ordered test which contains four different tests such
asunittestl.TestMethodl, CodedUITestl.CodedUITestMethod]l,
WebTestEmpMaintenanceCoded, and webtestempmaintenance.webtest. The name
of the ordered test file is OrderedTest1.orderedtest. Now let us try using MSTest
to run the tests in the ordered test file. You can see the output of the test as shown in
the following image:

B Vizual Studic Command Prompt (2010} |E iil@

H:“Program Files\Microsoft Uisual Studio 18.8\UC>Hstest rtestcontainer:ec: \Sathee
in g\nppﬂ\EmployeeHalntenance\Empluyee ect\hln\Dehug\OldeledTe“ti 0
st spesultsfile:c:\Testing“orderedres
icm t (R} Test Execution Command Line Tool U on 10.8.38319.1
[Copyright €<c?> Microsoft Corporation. All rights reserved.

Loading c:“8atheesh\Testing“Apps~EmployeeMaintenance~EmployeeTestProjectshin~Dehj
ug~OrderedTestl.orderedtest...
Starting execution...

Results Tnp Level Tests
testingsappssenployeemaintenancesenmployeetestp
\bln\dehug\uldeled stl. eredtest
1/1 test{s) Passed
OrderedTestl
EmployeeTestProject UnitTestl TestMethodl

EmployeeTestProject . CodedUITestl. CodedUITestMethodl
EmployeeTestProject WebTestEmpMaintenanceCoded

cinsatheesh testing appsemployeenaintenancesemployeetesty
1oJect\bln\dehug\uehte“tempmalntenance wehtest
44 test(s) Passed

CodedlUITestMethodl

EmployeeTest Jject. .GodedUITestMethodl

EmployeeTestProject.CodedUIT

EmploveeTestProject.CodedlITestl.CodedUITestMethodl
test{s? Passed

Total
Recsults file: c: \Testingvorderedresults._trx
Tect Settings: Default Test Settings

H:“Program Files\Microsoft Uisual Studio 18.8~UC> >

[299]

www.it-ebooks.info


http://www.it-ebooks.info/

Command Line

First, MSTest loads all the tests within the ordered test and then starts executing
them one by one. The result of each test is shown but the details of test run is stored
in the test trace file. We can load the trace file in Visual Studio and see the details of
the test run.

For Unit Tests and coded Web Performance Tests, the test project file
will be an assembly. For example, the following command will load the
EmployeeTestProject.dll assembly and run the tests within that assembly:

BN Vizual Studic Command Prompt (2010) = iﬂl@

H:“\Program Files“\Micw ft Uisuwal Studio 18.8NUC>Mstest Atestcontainer:c:iSathe |
lzh~Testing“AppssEmployeeMaintenance“EmployeeTestProjectshinsDebug“~EmployeeTestP|
oject.dll sresultsfile:c:sTesting\Libraruresults.trx

Microsoft (R> Test Execution Command Line Tool U ion 18.8.38319.1

[Copyright {c> Microsoft Corporation. All rights reserved.

Loading c:“Satheesh\Testing~Apps“EnployeeMaintenance~EmployeeTestProject ~bin“De
ug~EmployeeTestProject.dll...
Starting execution...

Results Top Level Tests
EnmployeelestProject .CodedUITestl.CodedUITestMethodl
EnployeeTestProject .UnitTestl.TestMethodl
d EnploveeTestProject .WebTestEmpMaintenanceCoded
est(s) Passed

CodedUITestMethodl
EnployeeTestProject .CodedUITestl.CodedUITestMethodl
EnployeeTestProject .CodedUITestl.CodedUITestHethodl
sed EnployeeTestProject .CodedUITestl.CodedUITestHethodl
test(s> Passed

c:\TestingsLibraryresults. trx
est Settings: Default Test Settings

H:“\Program Files\Microsoft Uisual Studio 168.8~UC>

4 1

The preceding image shows the unit test and coded Web Performance Tests within
the assembly, which were executed, and the results are stored in the results file.

[testmetadata

The testmetadata option is used for running tests in multiple test projects under a
solution. This is based on the metadata file created under the solution. The metadata
file contains a list of all the tests added to the Test List Editor. Using this Test Editor,
we can create a new list of tests from all the available tests under the solution,
irrespective of the projects.

The testcontainer option is specific to a test project whereas testmetadata is for
multiple test containers with the flexibility of choosing tests from each container.
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For example, the following image shows two different Test Lists which contain
different tests added to the list from all the available tests in the solution:

Test List Editor e
2] %1 W= _:'ﬂ Group By: | [None] -| | | [All Columt ~| | <Type keyword> - el
1, Changes were made to the tests, click Refresh to update; Itemi(s) checked: 0
a [JgA Lists of Tests Test Name Project Test Type
4\*': SEmp_IETEEtLIEt :,j WebTestl EmployeeTestProject Web Test
B ctlic
2 f Ter:ltLl_.\‘_l. T =] TestMethodl EmployeeTestProject Unit Test
"’.j _E't" Tt:'}e tl-.t ] generictestl EmployeeTestProject Generic Test
&3 Al LEEHCETEsts [ CodedUTTesthethodl EmployeeTestProject Unit Test

Any change or update made in the Test List editor will be saved in the metadata file.
Now, to run only the tests added to the Test Lists in the editor, we use the metadata
option. To run a specific Test List, we should use the /test1list option along with
the testmetadata option as shown:

mstest /testmetadata:[file name] /testlist:[test list name]

The following command runs all the tests added to the list, SsampleTestList:

@ Visual Studio Command Prempt (2010) E= iﬁ|@

H:“Program Files\Microsoft Uisual Studio 18.8\UC>mstest ~testmetadata:c:“Sathees|
hatestingsappssEmploveeMaintenancesEmployeeMaintenance .vsm stestlist:SampleTes|
tList ~nologo /resultsfile:c::\Jesting“metadatatestresults.trx

Loading c:“\Satheesh:testing~appssEnploveeMaintenancesEmployeeMaintenance .vsmdi. .

Starting execution...

Top Level Te
(SampleTes #Ycihsatheeshhtestinghappssemployeenaintenal
enployeetestprojecthgenerict generictes
[Failed (SampleT #rcth\satheesh\testing\appsenployeenaintenal
nceenployeetestprojectiwebhtestl . uebtest
Pazzed (BampleTestList/>EmployeeTestProject . UnitTestl TestMethodi

Paszed (BampleTes =t/3EnployeeTestProject.CodedUITestl . CodedUIT
estMethodl
[3-4 test(s> Passed, 1 Failed

¢SampleT tsoc:Nsatheeshstesting~appssemnployeemaintenal
nce~enployeetestprojecthgenerictestl.generictest
1-1 test(s> Passed

#JEmployeeTestProject.CodedUITestl.CodedUIT
(SampleTes t/)EmployeeTestProject.CodedUITestl .CodedUIT

Passed (SampleTestList/>EmployeeTestProject.CodedUITestl .CodedUIT
estMethodl
23 test{(s> Passed

file: c:xTestingwmetadatatestresults.trx
Test Settings: Loca

H:Program Files\Microsoft Uisual Studio 168.8-UGC> ki

If there are no tests added to the Test List, and if it is an empty list, the Mstest
command will clearly display a message saying there are no tests to be run in the list.
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[test

There are instances when we might have to run a particular test from an available list
of tests. In that case, we can use the /test option with the testmetatadata option
or the testcontainer option. For example, the following command runs only the
generictestl.generictest test from the list

B Visual Studio Command Prompt (2010} E=n B |

H:~Program Files“Microsoft Uisuwal Studio 1B8.8\UC>mstest Atestmetadata:c:“Sathee
h~testing~apps-EmployeeMaintenance~EmployeeMaintenance.vsmdi -/test:generictestl
irenerictest snologo sresultsfile:zc:=sTesting“singletestresults. trx

Loading c:“\Satheesh:\testing~apps~EmployeeMaintenance“EmployeeMaintenance.vsmdi.

étarting execution. ..

Top Level Tests

¢SampleTestList/)c:~satheesh testinghapps~employeemainten
nce~employeetestproject generictestl . generictest
1.1 test{s)> Passed

generictestl

¢SampleTestList/)c:~satheesh testinghapps~employeemainten
nce~employeetestproject generictestl . generictest
/1 test{s)> Passed

Test Run Completed.
Passed 2

Results file: c:\Testing“singletestresults_trx A
est Settings: Local

H:“Program Files\Microsoft Uisual Studio 18.8~UC>

4 1] 3

The /test option can be used along with testmetadata or testcontainer, but not
both. There are different usages for the /test option:

e We can specify any number of tests using the /test multiple times against
testmetadata Or testcontainer option.

e The name used against the /test option is the search keyword for the
fully qualified test names. For example, there may be test names with fully
qualified names such as:

EmployeeTestProject.GenericTestl.generictest
EmployeeTestProject.ServicelTest.CodedUITestl
EmployeeTestProject.ServicelTest.TestMethodl

If the command contains the option /test :EmployeeTestProject then all the
preceding three tests will be run, as the name contains the EmployeeTestProject
string in it. Even though we specify only the name to the /test option, the result
displays the fully qualified name of the tests run in the results window.
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/unique

This option will make sure that only one test, which matches the given name,
is run. In the preceding examples, we saw three different tests with the string,
EmployeeTestProject, in its fully qualified name. If we run the following
command, all the preceding three tests will be executed:

mstest /testmetadata:c:\Satheesh\testing\apps\EmployeeMaintenance\
EmployeeMaintenance.vsmdi /test:EmployeeTestProject

But if we specify the /unique option along with the preceding command, MSTest
will return the message saying more than one test was found in the same name. It
means that the test will be successful only if the test name is unique.

B Visual Studic Command Prompt (2010) = R ==

H:“Program Files“Microsoft Uisual Studio 18.8~UC>mstest ~testmetadataic:“Sathe
h~tezting~apps*EmployeeMaintenance~EmployeeMaintenance .vendi -test:Employeetes
roject sunigue /nologo Aresultsfilezc:“Testing“uniguetestresultsl.trx

Loading c:“Satheeshstesting~apps EnployeeHaintenance\EmployeeMaintenance .vsmdi

Test Employeetestproject iz not wnigue. It maps to more than one test.
Starting execution...
Mo tests to execute.

H:“Program Files“Microsoft Wisual Studio 18.8%UC>

Fl n!

The following command will execute successfully as there is only one test with the
name Generic:

Bl Visual Studie Command Prompt (2010} £= u_IEI_|

H:“Program Files“Microsoft Uisual Studic 18.8°UC>mstest rtestmetadata:c:“Sathec|
hhtestinghappssEmployeeMaintenance“EmployeeMaintenance .vsndi stest:generic Auni
ne snologo /resultsfile:sc:sTesting“uniguetestresult. trx

Loading c:~Satheeshstesting~apps:~EmployeeMaintenance~EmployeeMaintenance.vamdi.

étarting execution. ..

Top Level Tests
SampleTestLists>c:N\satheeshstesting~appssenployeemainten
ncesemployeetestprojectsgenerictestl _generictest

11 test(s> Passed

generictestl
(SampleTestList/>c:nsatheesh:\testing~appssemployeemainten
ncesemployeetestproject generictestl .generictest

171 test{s)> Passed

Test Run Completed.
Passed

file: c:sTesting™uniquetestresult._trx
Test Settings: Local

H:“Program FilessMicrosoft Wisual Studio 18.8UC>

4 il
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Inoisolation

This option runs tests with the MStest . exe process. This choice improves test run
speed, but increases risk to the MSTest . exe process.

Usually, tests are run in a separate process which is allocated separate memory from
the system. If we launch MSTest . exe with the /noisolation option, the tests are
run within the MSTest process which avoids having a separate process created for
the test.

[testsettings

This is to specify that the test uses a specific test settings file. If the settings file is not
specified, MsTest uses the default settings file. The following example forces the test
to use the TraceAndTest Impact settings file:

B Visual Studio Command Prompt (2010) I = .i_ =) |@

H:“Program Files“Microsoft Uisual Studio 18.8°\UC>mstest rtestmetadata:c::Sathees
h~testing~appssEmployeeMaintenance~EnployeeMaintenance.vsndi stestlist:SampleTes
tList stestsettings:c:issatheeshntesting™appssemployeemaintenancesTracefindTestImp|
act.testsettings /nologo sresultsfile:c:wTestingstestsettingsresults. trx

yoading c:hzatheezshstesting™appsrenployeemaintenancesTraceAndTestImpact .testzett
ings...

Loading c:“Satheesh~testing~apps:EmployeeMaintenance~EmployeeMaintenance.vsmdi. .

Btarting execution...

Top Level Tests

(SampleTestList/)c:issatheeshh\testing appssemployeemaintena
nce~employeetestprojectgenerictestl .generictest
Failed {BampleTestList/>c:szatheesh \testingsappssemployeemaintena
nce~employeetestprojectwebtestl .webtest
Paszed {BampleTestList/>EmployeeTestProject.UnitTestl.TestMethodl

Passed {BampleTestList/>EmployeeTestProject.CodedUITestl .CodedUIT
estMethodl
374 test{s)> Passed, 1 Failed

generictestl

Paszed {BampleTestList/>c:szsatheesh \testingsappssemployeemaintena
nce~employeetestprojecthgenerictestl . generictest
11 test{(s> Passed

CodedlUITestMethodl

(SampleTestList/)EmployeeTestProject.CodedUITestl.CodedUIT
estMethodl
Passed {BampleTestList/>EmployeeTestProject.CodedUITestl .CodedUIT
estMethodl
Passed {BampleTestList/>EmployeeTestProject.CodedUITestl .CodedUIT
estMethodl
3-3 test{(s)> Passed

Test RBun Failed.
Passed
Failed 1

Results file: c:“\Testing“testsettingsresults.trx
Test Settings: Trace and Test Impact

H:“FProgram Files\Microsoft Uisual Studio 18.8~UC>
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[resultsfile

In all the command executions, MSTest stores the test results in a trace file. By
default, the trace file name is assigned by MsTest with the login user ID, the machine
name, and the current date and time. We can force the test tool to use a specific file
to store the test results. For example, a test result file is created which may be

Userl My-PC 2010-06-27 08 00 32 .trx in the default Visual Studio folder.

We can use the resultsfile option to change the location and the filename of the
results file.

¥ Visual Studic Command Prompt (2010) =] iﬂl@

H:“Program Files“Microsoft Uisual Studio 18.8~UClmstest Astestmetadata:c:“Sathees|H
htesting~apps“EmployeeMaintenancenEmployeeMaintenance.vemdi ~stest:generic Sunig
ue snologo sresultsfile:c:sTesting™uniguetestresult._ trx

Loading c:“Satheesh“testing“~apps“EmployeeMaintenance“~EmployeeMaintenance.vsndi..

étarting execution...

Top Level Tests

(SampleTest ts2c:nsatheeshntesting\appsemployeemaintenal
ncesemployeetestproject generictestl _generictest
11 test{s} Passed

generictestl

(SampleTestListsc:ssatheesh testing appsrenployeemaintena
nceemployeetestprojectgenerictestl _generictest
11 test(s> Passed

file: c:wTesting“uniguetestresult.trerx
Test Settings: Local

m

H:“Program Files\Microsoft Wizual Studio 18.6~UC> s

The previous image shows the test results stored at the c: \testing location in the
results file, uniquetestresult.trx.

Inoresults

This option is to inform the MSTest application not to store the test results in the
TRX file. This choice does not store the results but increases the performance of the
test execution.

/Inologo

This option is to inform the MSTest tool not to display the copyright information,
which is shown at the beginning of the test run.
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/detail

This is the option used to get the values of the properties of each test run result. Each
test result provides information about the test such as error messages, start time, end
time, test name, description, test type, and many more properties. Using this option
we can get the property values after the test run. For example, the following command
shows the start and end time of the test run and also the type of the test run:

EX Visual Studio Command Prempt (2010) = | =]

H:“Program Files“Microsoft Uisual Studio 18.8°\UC> mstest testmetadata:c:“Sathees|l
th~testing~apps“EmployeeMaintenancexEmployeeMaintenance .vsmdi /test:generic unig
e snologo Adetail:-starttime ~sdetail:endtime /detail:testtype Aresultsfile:c:\Te
sting“uniguetestresults.trx

Loading c:“Satheesh:ntesting“apps:EmployeeMaintenance~EmployeeMaintenance.vsmdi..

BStarting execution...

Top Level Tests

(SampleTestList/>c:ssatheesh“testing“appsemployeemaintenal
ncesemployeetestprojectsgenerictestl.generictest
[testtype]l = Generic Test
[starttime]l = 6,/27-2018 2:43:22 AM
[endtime]l = 6-27/2018 2:43:23 AM

generictestl

(SampleTestList/>c:xsatheesh testing~appsenployeemaintenal
nce~employeetestprojectsgenerictestl .generictest
[testtype]l = Generic Test
[starttime] = 1/1/0081 12:080:880 AM
[endtime]l = 1/1-8001 12:80:88 AM
11 test(s> Passed

Test Run Completed.-
Passed

c:Nlesting“uniguetestresults.trx =
est Settings:- Local

H:“Program Files“Microszoft Uisuwal Studio 18.8~UC> b

The detailed option can be specified multiple times to get multiple property values
after the test run.
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Publishing test results

This option is valid only if we have Team Explorer installed, and if Visual Studio is
connected to Team Foundation Server (TFS). This publishes the test data and results
to the TFS Team Project. Please refer to MSDN for more information on installing
and configuring TFS and Team Explorer.

Using the command line utility with different options, we can publish the test run
results. The publish option with MSTest will first run the test and then set the flavor
and platform for the test before publishing the data to TFS. Some of these options are
mandatory for publishing the test run details.

We will see examples of different publishing options available for the command line
MSTest tool.

/publish

The /publish command should be followed by the URI of TFS, if TFS is not
registered in the client. If it is registered, we can use just the name of the server to
which the test result has to be published.

/publish: [server name]
e Example1: /publish:http://MyTFSServer

(If the TFS Server is not registered in the client)
e Example 2: /publish:MyTFSServer

(If the TFS Server is registered with the client)

Ipublishbuild

This option is used for specifying the build name for publishing. This is the unique
name that identifies the build from the list of scheduled builds.
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[flavor

This is a mandatory option to publish test results to TFS. Flavor is a string value
which should be used in combination with the platform name and should match

the completed build that can be identified by the /publishbuild option. Before
publishing the test run results to TFS, MsTest will run the test and then set the flavor
and the platform properties.

/flavour: [flavour string valuel

e Examples 1: /flavor:Release

e Example 2: /flavour:Debug

/platform

This is a mandatory string value used in combination with the /flavor option which
should match the build option.

/platform: [string value]
e Example 1: /platform:Mixed Platforms
e Example 1: /platform: .NET
e Example1: /platform:Win32

Ipublishresultsfile

MSTest stores all test results in default trace files with the extension . trx. Using this
/publishresultsfile option we can publish the test results cutput/trace file

to TFS. The name of the file is the input to this option. If the value is not specified,
MSTest will publish the current test run trace file to TFS.

/publishresultfile: [file name stringl]
Example 1: /publishresultfile

(Current test run trace file will be published)
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Trace files

Before publishing the test result we have to store the test results in a trace file. Use
the /tracefile option with the MSTest command line to store the test results. The
default extension for the trace file is . trx. It is better to use the same extension when
we force Visual Studio to use a specific trace file for the test results.

For example:

MSTest /testmetadata:TestProject.vsmdi /testfile:TestProject.trx

Publishing

To publish the test result, we can use a combination of the different options seen
previously, but the only destination is /publishresultsfile.

Let us try creating a trace file and then create a build type for the project. Then we
can publish the test result trace file to the build.

Step 1: Create/use existing test project

The following image contains the solution, EmployeeMaintenance. The
solution contains a Test project, EmployeeTestProject, with simple unit
test as CodedUITest1. The following image shows the test project named
EmployeeTestProject:

Solution Explorer * O X

| 2 2] [ ] %

g Selution ‘EmployeeMaintenance’ (4 projects)

| &

7% Solution Items

A ClassLibrarylforPlugln
. LEA CustomRules

;‘% EmployeeMaintenance
a T‘Cﬁ EmployeeTestProject

m

=d| Properties
» [+3] References
» [ Test References
3 UIMap Files
#] CodedUlTestl.cs
(] ErnpData.csv
|2 Ermployees.xml
.,j GenericTestl.GenericTest -
i | 1 | »

'—Ti‘ Selution Explorer
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Step 2: Running the test

The test project contains two unit test methods. Run the test and, by default, the test
result is stored in the trace files <file names>.trx.

CodedUITestMethodl [Results]

—| Common Results

»

Test View

Test Run: Satheeshkumar@MY-PC 2010-06-28 10:07:53 - ﬂ | Group By: |TE§t Type '| | :
fesiame Coclec!Ul'I'estI\dethccll 1, Changes were made to the tests, click Refresh to updaty
Result: D Failed = —
Duration: 00:00:25.3099814 Test Mame Project

Computer Mame: MY-PC Coded Web Test

Start Time: 6/28/2010 10:07:54 AM Generic Test

End Time: 6/28/2010 10:08:20 AM

* Load Test

[=| Data Dri Test Results: 0 of 3 d
= riven Test Resul patase: Ordered Test

Result Duraticn Data Row  Error Message Unit Test
@ Failed 00:00:11.5367640 0 Test method EmployeeTe =] TestMethodl EmployeeTestProject
@ Failed 00:00:07.1895325 1 Test method EmployeeTe izl CodedUTTestMethodl |EmployeeTestProject |
@ Failed 00:00:06.4792420 2 Test methed EmployeeTe Web Test
4 n | r
=] Collected Files Copy
Test Files

CodedUlTestMethodl d.png
CodedUlTestMethodl 1.png
CodedUlTestiMethedl 2.png

Test Results
8= "3 [ | §3 |Satheeshkumar@MVY-PC 2010-06 ~| | *p Run = b+] Debug = Ul

0 Test run failed Results: 0/4 passed; Itemis) checked: 1

Result Test Mame Project Error Message
v T Failed CodedUlTestMethodl  EmployeeTestProject

< [1[} +

[310]

www.it-ebooks.info


http://www.it-ebooks.info/

Chapter 10

Step 3: Create build

The build service in Team Foundation Server 2010 is a little bit different from the
earlier version. The build service has to be configured with controller and agents.
Each build controller manages a set of build agents. The steps and the details behind
creating the build types are out of the scope for this chapter and book. The following
screenshot shows the build service configured with controller and agents:

i} Team Foundation Server Administration Conscle EI@

File Help
4 || My-PC
5 Application Tier 1 &,;:f Build Configuration Refresh () Help
“.ai Team Project Collections —
FLab Management
i Build Cenfiguration

LY

i Logs Build Service configured for http://localhost:8080/tfs/defaultcollection

My-PC - Started on http://my-pc9191/Build/v3.0/Services as System
Build Service - Restart | Stop | Properties | Unregister

@) Events 2 informaticnal in the last 24 hours

Each Build Controller manages a set of Build Agents. Each Build Agent must be assigned
to a Build Centroller, but the Controller does not have to be on the same host machine.

Mew Agent...

ﬂ_ My-PC - Controller - Ready
+8») Controller - Properties | Delete | Disable | Restart

= My-PC - Agentl - Ready
) Agent for My-PC - Controller - Properties | Delete | Disable | Restart

Last Refresh: 6/28/2010 10:37:20 AM
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So let us see a quick overview on how to create the build definition using the Team
Explorer. Within the Team Explorer select Build definitions under the Builds
option folder, under the Team Project. Right-click and choose a new build definition
and configure the options by choosing the projects in TFS and the local folder. In
one of the steps, you can see the following screens to select the project and set the
configuration information for the build.

EmployeeMaintenance™ [ X
General Team Foundation Build uses a build process template defined by 2 Windows Workflow (XAML) file, The behavior of this template
Trigger can be customized by setting the build process parameters provided by the selected template,

Workspace Build process template:
Build Defaults Default Template ~ Hide details

m Build process file (Windows Worldlow XAML):

Retention Policy

IDe‘FauItTempIate (DefaultTemplatexaml} V] ’ MNew... ] ’ Refresh

Versicn contrel path (click to cpen location in Source Control Explorer):
S/ TestTeamProject/BuildProcessTemplates/DefaultTemplate.xaml

Build process parameters:

4 1. Required =
4 Build %/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.sin with dEE]I-
Configurations te Build
Projects to Build $/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.sin
4 2. Basic
I Automated Tests Run tests in assemblies matching **\*test*.dll using settings from $/TestTeamProject/E
Build Mumber Format S(BuildDefinitionMame)_S{DatenyyyyMMdd)s(Revir)
Clean Workspace All |=
Legging Verbosity Mormal
Perferm Cede Analysis AzConfigured
4 Source And Symbol Server Settir Index Sources
Index Sources True
Path to Publish Symbels
4 3. Advanced
> Agent Settings Use agent where Mame=" and Tags is empty; Max Wait Time: 04:00:00 —
Analyze Test Impact True

Associate Changesets and Work True

Copy Outputs to Drop Folder  True

Create Work Item on Failure True

Disable Tests Falze b
Items to Build
Specify the projects and configurations that you want to build,

There are different configuration sections where we can select the project to build
as part of this build definition. There are settings such as build file formats, Agents
settings, work item creation on build failure, among others.
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Step 4: Build project

We have created all the projects and set the configurations and properties. We
are ready to run the test, build and publish the test results. Select the new build
definition and start the build queue process. You can see the build name for the
current build. The result details section shows the build summary.

Build EmployeeMaintenance 20100628.1 B X
@ EmployeeMaintenance_20100628.1 - Build succeeded - <No Q Assigned> -~
View Log - Open Drop Folder | Retain Indefinitely | Delete Build
Satheeshkumar triggered EmployeeMaintenance (TestTeamProject) for changeset 8
Ran for 39 seconds (My-PC - Controller), completed 67 seconds ago
Latest Activity
Build last modified by NT AUTHORITYASYSTEM 67 seconds ago.
Summary
Debug | Any CPU
{®i0 errorfs), 1 warmning(s)
¥ 1 projects/solutions compiled
$/TestTeamPraject/EmployeeMaintenance/EmployeeMaintenance.sln - 0 error(s), 1 warningis), View Log File
w 1 test run(s) completed - 100% average pass rate (100% total pass rate)
141 test(s) passed, 0 failed, 0 inconclusive, View Test Results
No Code Coverage Results
Impacted Tests
Mo tests were impacted
— i -+
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Step 5: Publish result

So far we have run the test and created the test results trace file and also built the
project using build definition. The test runs were successful and now we can publish
the test results to the build. We have seen the options used for publishing the test
results using the MSTest command line tool. The following command publishes the
test result to the specified build:

B Visual Studic Command Prompt (2010] | = |E|

H:-“Frogram Files“Microsoft WUisuwal Studio 18.8UC>mstest spublishresultsfile:'c:
testing“testsettingsresults . trx" spublish:"http: /»my—pc:8888-tfs-DefaultCollecti
on” /publishbuild:EmployeeMaintenance_28108628.1 ~teamproject:TestTeamProject ~p|
latform:"finy CPU" Aflavor:Release

Microsoft (B> Test Execution Command Line Tool Uersion 18.8.38319.1

Copyright (c> Microszoft Corporation. All rights reserved.

Waiting to publish...

Publishing results of test run Satheeshkumar@MY-PC 2010-86-27 A7:54:82 to http:/|
my—pc =88R/t fs-DefaultCollection...

..... ..Publish completed successfully.

H:“Program Files“Microsoft Uisual Studio 168.8%UC> X

The command line options used in the preceding screenshot show the test result
trace file, TFS Team Project, and build against which the test result should be
published. The command line also has the platform and the flavor values matching
the build configurations.

After publishing the test results, if you open the build,
EmployeeMaintenance_20100628.1, you can see the test information along with the
build summary. The information also contains the link to the trace file.

Summary

This chapter explained the use of the command line utility, MSTest, used for running
the test without using the UI. We have seen different command line options for
running the test, and their usage. We have not only run the test but also seen how to
publish the test results to the corresponding build using the command line options.
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Working with Test Results

The test result helps us to verify whether the test methods return the expected results
but are also useful when analyzing the application quality and verifying the build.
We can add the test as part of the Team Foundation Server automated build so that we
can verify the build and make sure the latest code checked into the source control is
working as expected. The build process takes care of compiling the latest checked-
in code and creating the project output files and deployment files. If the tests are
included as part of the build, the build service runs the tests after building the code
and produces test results similar to the tests run using Test View or Test List Explorer.
The test results are stored separately in trace files in the test results folder. The Test
Results Window helps us to create defects directly into the Team Foundation Server

as a work item of type defect. The results can also be published directly to Team
Foundation Server and associated to the code builds available in Team Foundation
Server. The following are the main topics that will be covered in this chapter:

e Test as part of Team Foundation Server Build
e Build Report and Test result

e Creating Work Item from Test result

e Publish Test Results
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Test Results

All tests run using Test List Editor, Test View Window, and the Solution Explorer will
show the test results in the Test Result Window. This window shows the status of the
test and the link to the test result details. The test name is the same as the test result
.trx file name created by the test run.

Test Results * A X

= ey | §3 Satheeshkumar@MY-PC 2010-06 ~ | @ Run - Pﬁ Debug ~ Il 4 | ghet-% 3
Manage test runs... |

@ Mo test runs wy
- Satheeshkumar@MY-PC 2010-06-29 12:45:23

@ All Load| sySTEM@MY-PC 2010-06-28 11:53:45_Any CPU_Debug | Project Error Message
i 93 Dersof kesults v EQ Failed CodedUlTestMethodl  EmployeeTestProject
g ResultsNotina List )@ Passed  TestMethodl EmployeeTestProject
1@ Passed  generictestl EmployeeTestProject
¥ 42]@ Failed WebTestl EmployeeTestProject 3 primary requests, 0 dependar

Test as part of Team Foundation Server Build

Team Foundation Server is the place to maintain the code for all projects including
the test projects. Let us assume that we have a class library project and the unit

test project for the class library and both checked into Team Foundation Server.
Whenever there is a change or fix in the code, the test project has to run and verify
that the fix is producing the expected result.

Team Foundation Server provides an explicit build service to build the team
projects. The build service has to be configured so that the service makes use of the
controllers and the agents for the build process.

33 Team Foundation Server Administration Conscle EI@
File Help
4 (|| My-PC
4 T Application Tier uild Configuration Refresh @ Help
5 Team Project Collections
1 Lab Management
i Build Configuration

fba Logs Build Service configured for http://localhost:8080/tfs/defaultcollection

My-PC - Started on http://my-pc9191/Build/v3.0/Services as System
Build Service - Restart | Stop | Properties | Unregister

Events: Mone in the last 24 hours

Each Build Controller manages a set of Build Agents. Each Build Agent must be assigned to a Build
Controller, but the Controller does not have to be on the same host machine.

New Agent...

Hg:) My-PC - Controller - Ready
b
0

Controller - Properties | Delete | Disable | Restart

My-PC - Agent] - Ready
#0» Agentfor My-PC - Controller - Properties | Delete | Disable | Restart =

Last Refresh: 6/29/2010 5:09:46 PM
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Once the build service is configured and ready for creating the build definitions,
we can use Team Explorer to create the build definition for projects. The following
screenshot shows the build project which contains the class library project and the
test project for the class library:

Source Control Explorer =X
=@ X |G 5008 @ | 2 - 2 € | I8 - | Workspace: [MY-PC -

Source location: [ &/ TestTeamProject/EmployeehMaintenance -
Folders x Local Path: Ci\Satheesh!\Testing'Apps\EmploveeMaintenance
i my-pciDefaultCollection MName -« Pending Change User Latest  Last Check-in

_';'ﬁ TestTeamProject

=3 AddNumb [ Employeetaintenance Yes 6/5/2010 8:53:...
I._.J gl(‘ Ipu.m- Erf[ Jat [ EmployeeTestProject Yes 6/29/2010 5:00...
N NCETmees emp ates '.;En1p|c}'eeh‘1aintr:mancr:.zln Yes 6/29/2010 5:00...

= EmployeeMaintenance

3 EmployeeMaintenance .} EmployeeMaintenanc es 6/29/2010 3:59...
3 Emploi.feeT estProject B Employeehaintenancevssacc edit Satheeshku.., es 6/5/2010 8:53:...
7] Local.testsettings ee 6/29/2010 3:59...
| TraceAndTestimpact testsettin.., es 6/29/2010 3:59...

The build project automates the process of taking the latest code from the source
control, compiling the project files, and building the project to make sure the code
is not breaking. The build process can also run the test project after compiling and
building the code to verify the code fix is not breaking anywhere. Creating the build
definition involves multiple steps to select the solution files and folders, customize
the build process, and set the schedule timing for the builds.

EmployeeMaintenance [ X
General Working folders: E
Trigger Status Seurce Centrol Folder -« Build Agent Folder

m 3/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance | ${SourceDir)\EmployeeMaintenance |
Build Defaults Active 5/TestTeamProject/Employeeldaintenance/EmployeeTestProject S(SourceDir)\Employeeiaintenance\EmployeeTe 1
Process Click here to enter a new working folder

Retention Paolicy

The option shown in the preceding screenshot is one of the steps involved in creating
the build definition to select the solution files to build. It can be a multiple or a single
solution. During the build process, all the latest code files under this solution folder
are compiled and built. You can see that the Test Project, which contains all the tests
that we have created so far is also included.

The next major configuration section is the Process section in which we can configure
the projects and tests to be included as part of the build. There are three different
parts of configuration: Required, Basic, and Advanced.
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¢ Required: This is to include the projects or items to be built as part of the
build process.

e Basic: The basic section is used for selecting the automated tests and setting
the arguments and priority for the testing. We can also select the Test Lists to
run as part of the build.

e Advanced: This section selects a particular agent for building the projects,
sets the option to create work items on test failure, arguments, platform, and
drop location to place the output files.

EmployeeMaintenance WX

General Team Foundation Build uses a build process template defined by 2 Windows Workflow (XAML) file, The behavior of this template can be
. customized by setting the build process parameters provided by the selected template.

Trigger

Werkspace Build process template:

Build Defaults Default Template ) Show details

Retcaton ol Build grocess parameters:

SR ﬁeqﬁire& =
4 Jtems to Build Build $/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.sin with de
Configurations te Build
Projects to Build §/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.sin
4 2. Basic
4 Automated Tests Run tests from $/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.v
4 1, Test Metadata File Run tests from 5/ TestTeamProject/EmployeelMaintenance/Employeeiaintenancevsmd

Additional Command Line Arguments

Category Filter

Fail Build On Test Failure True
Maxirmum Test Pricrity -1
Minimum Test Pricrity -1 L
L 8]
Test Metadata File $/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.wsmdi
Build Number Format S(BuildD efinitionMName)_S (Datesyyyy MMdd)SiReve.r
Clean Workspace All
Logging Verbosity Mermal
Perform Code Analysis AzConfigured
> Source And Symbol Server Settings Index Sources
4 3. Advanced
> Agent Settings Use agent where Mame=" and Tags is empty; Max Wait Time: 04:00:00
Analyze Test Impact True v
Associate Changesets and Work [tems True
Copy Outputs to Drop Folder True
Create Work tem on Failure True
Disable Tests Falze %
ko
Test Lists

Specify the test lists te run,
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The preceding screenshot shows the Test Metadata File, which helps us to select the
test metadata file to be used for test selection. We can include the Command Line
Arguments as the test is executed from the command line during the build process.
The Category Filter option is used to filter a set of tests from all the available tests.
The other filter options available are the minimum priority, maximum priority, to set
the option to fail build on any test failure, and choose the Test List. With this section
we can select the test settings instead of the test metadata file.

The following screenshot shows the option to select the test setting or the metadata
file for the build process. Once the metadata file is selected, we can see the Test Lists
listed in the list box to choose the Test List. There is also an option to include all tests
in the VSMDI file to run all tests. In this same window there is an option to set the
build to fail if any of the selected tests fails during the build process.

Adld/Edit Test @
Type of Test | Criteria/Arguments

() Test aszembly file specification (recommended:

\*est™.dll

§/TestTeamProject/EmployeeMaintenance/TraceAndTes Browse...

@ Test metadata file (vemudi):

5/TestTeamProject/EmployeeMaintenance/Employeeia

[C] Run all tests in this VEMDI file

Test lists to run:

SampleTestList

[] TestListl

Fail build en test failure
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The next section is the Advanced section, which is used for setting the Maximum
Agent Execution Time, the Maximum Agent Reservation Wait Time and choosing
the Agent using Agent Name and Tag. The other configuration can also be set to
analyze the Test Impact, Associate Changesets and Work Items, Copy Outputs to drop
folder, create Work Item on failure, get specific version of code, set command line
arguments for the MsBuild, and lastly specify the private drop location.

EmployeeMaintenance e mb
General Team Foundation Build uses 2 build process template defined by 2 Windows Workflow (XAML] file. The behavior of this template
X can be customized by setting the build process parameters provided by the selected template,
Trigger
Workspace Build process template:
Build Defaults Default Template w Show details

RereationRolicy Build process parameters:

[0 source &nd S}-‘m‘l‘:cl Server .Set.ting: Inclex Sources o
4 3, Advanced
4 Agent Settings Use agent where Name=" and Tags is empty; Max Wait Time: 04:00:00
IMaximum Agent Execution Time 00:00:00
Maximum Agent Reservation Wait Time  04:00:00
IName Filter i
Tag Compariscn Operator MatchExactly
Tags Filter

ze Test Impact True

MSBuild Arguments
IM5Build Platform Aute
Private Drop Location c:\Testing\Build -

! iate Changesets and Work Items True [
Copy Outputs to Drop Folder True Eh
Create Work Item on Failure True
Disable Tests Falze ‘
Get Version =
Label Scurces True ‘

|

|

Copy Outputs to Drop Folder
Set this to true to copy files to the drop location after the build, Files are never copied to the drop location for private builds,

Once we set the process related configuration, the next thing is to set the Retention
Policy for the test results. There is another section, Trigger, which is used for setting
the build schedule to start the build process. It can be set to run Manually so that the
check-ins do not trigger the build, Continuous Integration build which happens on
every check-in, Rolling builds which accumulates the files until the previous build
completes, gated-check in if the files submitted merges and builds successfully,
schedule the build to run at a particular time daily, weekly, or every day.

Once we set all these configurations, we are ready with the build definition.
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Build Report and Test Result

Select the build definition from Team Explorer and Queue new build for the selected
build definition. Visual Studio takes the source code from the solution from TFS and
builds the projects and reports it immediately. The report is also saved in TFS for
future reference. Each and every step is reported in the build report. It consists of
getting the source for the project, compiling the projects, compiling the test project,
and running the test project if it is set to run after the build. The report also includes
the overall build status. The test run status is also reported and the test results are
stored in a similar way when the tests are run directly from Visual Studio. The
following screenshot is the sample of the build summary report:

Build EmployeeMaintenance_20100629.6 *OX

@ EmployeeMaintenance_20100629.6 - Build failed - Ready for Initial Test b
View Lag - Open Drop Folder | Delete Build

I Satheeshkumar triggered EmployeeMaintenance (TestTeamPraoject) for changeset 14

Ran for 47 seconds (My-PC - Controller), completed 5.1 minutes ago

-

Latest Activity

Build last modified by Satheeshkumar 0 seconds ago.

Summary

Debug | Any CPU
» 0 errer(s), 5 warning(s)
{¥ 1 projects/salutions compiled
{/TestTeamProject/EmployeeMaintenance/EmployeeMaintenance.sin - 0 error(s), 5 warningis),
w Wb 1testrun(s) completed - 50% average pass rate (50% total pass rate)
) 2/4 test(s) passed, 2 failed, 0 inconclusive, View Test Results

No Code Coverage Results

o ———— o

The build shown in the preceding image failed with errors in running the tests. There
are five warnings in building the solutions files. Two out of four tests failed and
because of that the whole build shows as failed. The Summary window has a URL
link to View Log, Drop Folder, and Delete Build. There is another link to the detailed
Test results shown as View Test Results.
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First we shall look at the log for the build that got executed. The following screenshot
shows the section of detailed log information which explains the Test execution as
part of the build. The log shows that the build used MSTest to run the tests along
with command line parameters, flavors, and platform information. The log shows
the test results and the Top Level Test name. If you scroll further down in the log
window you can find the result details for each test. The results also get published to
the build.

Build EmployeeMaintenance_20100629.6 el <

@ EmployeeMaintenance_20100629.6 - Build failed - Ready for Initial Test =
View Summary ew Loc Open Drop Felder | Delete Build

I Satheeshkumar triggered EmployeeMaintenance (TestTeamProject) for changeset 14

Ran for 47 seconds (My-PC - Controller), completed 5.1 minutes ago

Activity Log | tE | Next Warning Duration
Run M5Test for Metadata File 00:34
Run M5Test for Metadata File 00:34

The MSTestActivity was invoked without a value for Platform or Flavor. The values Any CPU and
Debug were used.

H:\Program Files\Microsoft Visual Studio 10.00CommeonT\IDE\MSTest.exe /nologo fusestderr /
searchpathroot:"H:\Builds\1\TestTeamProject\EmployeeMaintenance'Binaries” /resultsfileroot:"H:
\Builds\1\TestTearmnProject\EmployeeMaintenance\TestResults™ /testmetadata:"H:\Builds\1
\TestTeamProject\EmployeeMaintenance\Sources\EmployeeMaintenance
\EmployeeMaintenance.vsmdi” /testlist:"SampleTestlist" /publish:"http://localhost:B080/tfs/
DefaultCollection” /publishbuild:"vstfs:///Build/Build/8" fteamproject:"TestTeamProject” /
platform:"Any CPU" fflavor:"Debug”

Loading H:\Builds\1\TestTeamProject\EmployeeMaintenance\Sources\EmployeeMaintenance Bl
\EmployeeMaintenance.vsmdi... ‘ ‘

Search path(s) for tests:
HABuilds\ I\TestTeamProject\EmployeeMaintenance\Binaries ‘ ‘
H\Builds\ 1\ TestTeamProject\EmployeeMaintenance\Sources\EmployeeMaintenance

Search path(s) for default test settings:

H:\Builds\1\TestTeamProject\EmployeeMaintenance\Sources\EmployeeMaintenance

Starting execution...

Results Top Level Tests

Passed (SampleTestList/)h\builds\1\testteamproject\employeemaintenance’\binaries

‘generictestl.generictest

Failed (SampleTestList/}h:\builds\I\testteamproject\employeemaintenance\binaries

webtestlwebtest

Passed (SameleTestlist/)EmploveeTestProiect UnitTest] TestMethad =
e +

Now let us look at the Test result detail information by clicking on the URL for Test
Results, View Test Results. This option opens the Test Results window and shows the
tests executed and the result:
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Test Results
3= %3 | §3 | SYSTEM@MY-PC 2010-06-29 204 ~| | “p Run = b Debug ~ Il o |y =¥ - %3 3

*OX

b

Q Test run failed Results: 3/8 passed; Item(s) checked: 2

Result Test Mame Project  Error Message
[1¢)&@ Passed generictestl
[ ¢=]@ Passed TestMethodl
vl EQ Failed CodedUITestMethodl

Bl = faici webtest |10 primay requests 0 dependantrequet |

Right-click on the test result and choose View Test Result Details to open the
detailed test result window which shows the details of the test run. The following
screenshot shows the details for generictestl which is passed:

=] Generic Test Common Results

m

Internal Test Mame: ParentTest
Exit Code: a

Aborted: Ma
Detailed Results File:

[=| Inner Test Results

Test Mame | Test Results | Error Message | Test Result Details
» Testl Passed Test is successful | Ch\Testing\Testl Results.bd

=] Sum mary File

Excel file: C:“\Testing\Data.xls
Start Time: 05:12:34 FM
End Time: 05:12:34 FM

generictest] [Results] *OX
=] Common Results |5

Test Run: SYSTEM@MY-PC 2010-06-29 21:28:38_Any CPU_Debug

Test Mame: generictestl

Fesult: @ Paszed

Duraticn: 00:00:00,1007155

Computer Mame: MY-PC

Start Time: 6/29/2010 9:28:39 PM

End Time: 6/29/2010 9:28:39 PM
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Creating Work Item from the result

Work Item in Team Foundation Server refers to a unit of work with a definite start
and end. It could be just an item which is a task or a defect which is a work item of
type Bug or it could be an issue or a requirement item. The following screenshot
shows the option to add a work item using the Menu option in Visual Studio. The
option lists the different types of work items.

Team | Data Tools Architecture Test Analyze Window Help

1 Mew User Story... v| | =

New Work Ikem 3 Bug
= Goto Work Item... ol
53 New Query Shared Steps
A Project Alerts... Task

Team Project Settings 3 Test Case

Teamn Project Collection Settings 4 User Story

Connect to Team Foundation Server...

The work item of type Bug is used to raise a defect against a failure or error occurred
in the application. Now in our preceding example the test result throws an error
from the code which needs to be fixed by the developer who wrote the code. Now
we can add the corresponding bug work item to TFS using the Menu option or we
can directly add it from the Test Results window.

Test Results *AX
2= 3 (3 | §3 | SYSTEM@MY-PC 2010-06-20 2133 ~| | #, Run ~ pEDebug ~ Ul 4 |y & - & 3 | 2

@ No test runs were published Results: 3/8 passed; Item(s) checked: 0

Result Test Name Project Error Message

d@ Passed generictest]

gﬂ@ Passed TestMethodl

EQ Failed CodedUITestMethodl

% Failed - 3 primary requests, 0 dependant requests and 0 cong

Stop Test Run
View Test Results Details ————
View Run
Open Test
Create Work Item 3 Bug
Add to Work Item... Shared Steps
Create Perfformance Session... Task
Copy Ctrl+C Test Case
Select Al Ctrl=A esistoy

I
Add/Remove Columns... s=Ue

Code Coverage Results
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The error is added as a Bug to the Team Foundation work item. It also fills in the
details required for the bug. We can overwrite the details as per our requirement if
we want. The defect has different sections to it. We can overwrite or fill in additional
details to the fields for the Bug.

Mew Bug 1 *OX
|l Save Work rem |#] =) | 2y =3 LB |x) I= | s

MNew Bug 1 : Web Test Failed with an error during the build process

Titler 'Web Test Failed with an error during the build process

Status Classification

Assigned To: Satheeshkumar - Area: TestTeamProject -
State: Active - Iteration: TestTeamProject -
Beason: New -

Resolved Reason:

Planning

Stack Rank: Priority: 2 *  Severity: 3 - Medium -

Details | Systern Info | Test Cases | All Links | Attachments

Steps to Reproduce: History:
Segoe Ul -2 » i a ol . B £ U
The web test failed because of some invalid “ || 3 primary requests, 0 dependant requests and
operation in page load. 0 conditional rules failed
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There are other tabs to collect more information related to the defect. Some of
them are filled for us raised from the Test Results window. The fourth one is the
Links tab, which contains the link to the corresponding test from which this defect
occurred. It is automatically filled by TFS when we create this defect.

Mew Bug 1 *B X
(el Save Workltem (2] =) || 53 BB (X (= | €
Mew Bug 1 : Web Test Failed with an error during the build process

Title: Web Test Failed with an error during the build process

Status Classification

Assigned To: Satheeshkumar - Area: Tr:stTr:amPrﬁjr:ct -
State: Active - Tteration: TestTeamProject -
Reason: MNew -

Resclved Reason:

Planning

Stack Rank: Priority: 2 * Severity: 3 - Medium -

| Details | System Info | Test Case5| All Links | Attachments

=, Mew &g Link to |j' 2 [ ggOpen in Microsoft Office - ._.E

| Title Assigned ...  Stat

4 Test )

WebTestl (test run 58)

The Edit option in the Links tab opens the window which contains the link to the
test result of the test which is the source of

this defect. We can edit the comment if required. If there are additional links to

be added or if the link is moved to a different place, we can add it. The following
screenshot shows that the defect is linked to one of the test cases available to create
employee details.
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L2 /sl

Edit Link

Select the link type and details.

Link type: | Test Case v]

Link details

Work item IDs: 8

Description: User Stery 8: Add Employee details

Comment: Adding this defect to the Test casel

Link Preview Visualization:

MNew Bug: Web Test Failed with an e... |—>| User Story 8: Add Employee details |

| ok || Caneel |

The next tab in the bug work item is the attachment which has the trace file and the
test results for the test attached to it. Select the trace file and click on open, which
opens the Test Results window with the results loaded in the window.

MNew Bugl
(ol Save WorkItem 2] & |, =3 LB | (%) (= | €
Mew Bug1 : Web Test Failed with an error during the build process

*AX

» |

Title: Web Test Failed with an error during the build process

Status Classification
Assigned To: Satheeshkumar - Area: TestTeamProject -
State: Active ¥ Iteration: TestTeamProject -
Reason: New -
Resolved Reascn:
Planning =
Stack Rank: Priority: 2 w Severity: 3 - Medium -
| Details | System Info | Test Cases | All Links| Attachments |
@ 05 Add [ Save Copy... X |
Test Results
M Si Date At o jac -
ame e USEAN a o2 2| Gy [ SVSTEM@MY-PC 2010-06-20 21: ~| | %5 Run -
tmp7 Ald tmp.tre 45 KB

WebTestl.webtest.. 514 KB @ Mo test runs were published  Results: 3/8 passed; Item(s) checked:

Result Test Name Project
)@ Passed  generictest]
|4=]@ Passed  TestMethodl
EQ Failed CodedUITestMethodl

BE < foicd oot | [3pimad
4 | ([0 | 3
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This tab also has different options to add another attachment, save the attachment to
a different location, or delete the attachment.

Publish Test Results

So far what we have seen in this chapter, is running the tests, creating the work

item for the test result, and setting its properties. If the test is run as part of the

build process, then the result will get published automatically based on the build
configurations. If the test is run outside of the build process, the test results are
stored on the local machine. If the testing is carried out by different testers in
different locations, everyone will have the test results on their local machine. To
consolidate and keep a history of test results for the latest build of code and let other
project teams or the other team members know, Team Foundation Server maintains
the operational store, which is a central database where all the details are stored for
future use.

Visual Studio provides an option to publish the test results to the Team Foundation
Server Operational Store so that the another team at a different location can easily look
at the test results published to a central location.

The Test Results window has the option to Publish Test Results. Select the check
box option against the test results in the window and click on the Publish button on
the test results toolbar.

Test Results > [ X
3= 5= | @3 | SYSTEM@MY-PC 2010-06-29 21:2 ~| | ®p Run ~ ks] Debug - Il 4 |Gy =F - % 3 |

827 fas

@ Mo test runs were published  Results: 3/8 passed: Itern(s) checked: 1

7

Result Test Mame Project Frror Messane
0_1@ Passed Publish Test Results @
= Passed
oj@ d_ = Select the test run results you would like to publish to the project database
ﬁo Failed
W) UL]O (S Test Run Ow... Data Size (MB) Date Completed
[ SYSTEM@MY-PC 2010-06-29 21:33:23_Any CPU_Debug  NT.. 070 6/29/2010 8:33:37 PM
7= [ SYSTEM@MY-PC 2010-06-29 21:28:38_Any CPU_Debug  NT.. 070 6/29/2010 8:28:53 PM
FHl m ] 3
Associated build number: Build flavor:
EmployeeMaintenance_20100529.5 '] Ii—\n}' CPU, Debug VI
[ QK I i Cancel ]
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The publish option opens a new window which lists all the test results in the current
Test Results folder. Select the Test to be published and select the associated build
number and the flavor to publish the result.

Summary

Whenever a test is run from Solution Explorer, the Test View Window, or the Test
List Editor, the results of the tests run are shown in the Test Results window. It has
different options to filter, import, export, and publish the test to Team Foundation
Server. The Test Result window also provides a detailed window which shows the
error messages for the failed test and the stack trace for the failed unit test result
to take us directly to the code where the error occurs. This is very easy for the
development team to the cause for the test and the source. The testers also do not
have to spend time in logging the defect for the error. The Visual Studio provides the
feature to directly log the defect in Team Foundation Server. Visual Studio provides
better reporting tools, used for grouping the details and presenting the same in
graphical and grid formats which we will see in the next chapter.
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Reporting

We have seen different types of testing methods and run the tests using

Visual Studio 2010. Previous chapters explained different ways of running the tests
and looking at the test results through the Test Results and the Test Run window.
The Test View window, Test List Editor, and the Solution Explorer window are
used for maintaining the tests. The test result summary window displays the selected
test result after the test run. But how do we get the collective information about all
the tests run based on some specific parameters? Visual Studio 2010 Integrated with
Team Foundation server 2010 provides built-in reports to get collective information
on all the tests runs. There are several other reports to get information about work
items, Team Project builds, and the task level status of the project. These reports are
very useful to study and analyze the project quality and status at any point in time.

TFS comes with different process templates that can be used for the team

project. Each process template in TFS contains a number of predefined reports. The
Team Project is the central place for data to store multiple projects. The data store
maintains all the information about projects including source code, build details, and
tests. Team Explorer is the user interface to get details about work items, test results,
and builds.

Team Foundation Server and Visual Studio 2010 integrate with the SQL Server 2008
Reporting/ Analysis Services to create and manage reports. SQL Server is the default
data store used by TFS 2010 to maintain all information about the projects including
the source code, tests, reports, documents, and build information. Whenever a

new Team Project is created, a set of predefined reports from the selected process
template is created and viewed under the Reports folder in Team Explorer. All these
reports can be customized based on the requirement. Alternatively, we can also
create new reports and share these with the other projects.
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Creating reports for Team Projects can be done by using any tool that connects to
a Relational database or Analysis database. It could be Microsoft Excel or Visual
Studio Report Designer. Excel is easier to use, but provides less functionality when
compared to the Report Designer. Some of the important features provided by the
Report Designer are:

e Detailed reporting

e Sharing the report using Team Explorer

e Updating the existing reports

o Getting the report faster and managing the reports

All these reports can be exported or printed. The reports can be exported in different
formats such as XML, CSV, TIFF, Acrobat (PDF), and Excel. There is a print option
that comes along with the report to print the current report result for the selected
parameters.

Team Foundation Server reports for
testing

TFS has several built-in reports readily available for the selected process template.
Some of these reports are specific to defects and some are specific to testing while
some others are common to work items. The names and format of reports have been
modified in Visual Studio 2010 compared to its older version. The following sections
explain a couple of out of the box reports available in TFS

Bug status Report

This report is used to track progress in bug status such as new bugs, resolved bugs,
and closed bugs. The report shows the cumulative count of the bugs based on
priority, Severity and State of the bugs.

Bugs are the list of defects found during the test run or code compilation or during
the build. All these defects can be added as work items of type Bug to the team
project under TFS. There are different parameters to the work item such as the
iteration, area, priority, triage, description, title, and other additional details for
the defect. Every time the defect is modified, a history is maintained. The first time
the defect is added, the status becomes active. Whenever the defect is fixed, the
developer can change the status to resolved so that the tester can test the defect in
the next deployment of the application and change it to closed or reopened based
on the test result. All these activities are tracked and a history is maintained in the
SQL Server by TFS. The details for the defects can be filtered using the start and end
dates, iteration and area paths, bug state, and priority and severity.
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This report is very useful to see status such as how soon the defects are getting fixed
and tested, the priority of defects being fixed and closed, the defects count based on
severity and priority, and the module which is getting the most defects which helps
us to see the quality of work.

The report provides a detailed graphical view by plotting the number of active,
closed and resolved defects against a timeline. At any point in time, the report shows
the total count of defects based on the state.

The other pie chart provides the Active bugs by Priority or Severity with the legends
that show the priority/severity values.

Active/ Resolved Bugs by Assignment is the horizontal bar chart that provide the
total bugs assigned to the team members and the total bugs resolved by the
team members.

Status on all iterations

This report is very useful to track the progress in case of projects having multiple
iterations. This report provides the graphical view of the number of stories closed,
Progress in hours for each iteration, and then the number of Bugs per iteration.

To get accurate reports, the project team should plan the Iterations, User stories,
Iterations, Area, and defect logging in such a way that everything is tracked on time.

The number of stories denotes the user stories which are closed.

The Progress in hours shows horizontal bars which depicts the Original estimate,
completed hours, and then the hours remaining based on the roll up of hours defined
for tasks. The tasks are created during the project schedule and the tasks include the
duration and start and end date planned for the completion of the tasks. This report
is based on the task allocation and the tasks planned for each iterations.

The bug with the numeric value and bar charts denotes the number of active,
resolved, and closed defects within each iteration for the project.

These reports help us to see the health of the project at any time. For example,

an unhealthy project is one in which the user stories were not closed within the
iteration or if there is a wide difference between the estimated and completed hours
or number of defects and defect rate is not decreasing after multiple Iterations . But
a healthy project would be the one with better progress on all of the iterations and
within the estimated schedule.
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Other out of box reports

These are the list of reports readily available for getting the project status and
the quality:

Bug Status Report — this report provides the total bug count based on
the severity, priority, and state, to track the progress of resolving and
losing bugs.

Bug Trends Report— this report is used for tracking the bugs which are
discovered and resolved over time. This is very useful in the case of bigger
teams working towards discovering new bugs and resolving and closing
the bugs.

Reactivations Report is used to determine how effectively the team is fixing
the bugs. Reactivation refers to reopened bugs, which are resolved or fixed
prematurely.

Build Quality Indicators Report is used to collect the test coverage, code churn,
and bug counts for a specific build. This is helpful to see the quality of the
build before releasing the code.

Build Success over Time Report summarizes the build and test results for a set
of build definitions for one or more projects over time. The reports provide
day wise information for Build failed, Build Succeeded with No tests, Test
Failed, Test passed with Low coverage, and Build Passed.

Build Summary Report provides information about test results, test coverage,
code churn, and other details of each build.

Burndown and Burn rate Report — Burndown shows the trend of how much
work has been completed and how much remains over a period of time. Burn
rate specifies the rate at which the work is completed and the required rate
for the remaining work.

Remaining Work Report is useful to track the progress of work and identify if
the task completion is on track or if there is any delay.

Stories Overview Report lists all user stories and how much work each story
requires. Also provides the completed work status, status of tests for the
story, and bugs raised against each story.

Stories Progress Report shows the status and progress of tasks defined to
implement the story.

Unplanned Work determines the work that is added at a later point to the
iteration after the start of the iteration. This type of work is called unplanned
work because the work and tasks are planned before the start of the iteration.
The work could be a new requirement, or new test case, or any type of new
work item.
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o Test case readiness report how many test cases are defined and ready
to execute.

o Test plan progress report is used to determine how much of the testing is
complete and how much is remaining. Also provides information on how
many tests are passed, failed, and blocking. This report is useful to find out if
the testing would complete on time or not.

Creating client report definition using Visual
Studio 2010

Visual Studio has the in-built report wizard to create a report definitions file
associated with report viewer control. The wizard provides the steps to create report
definition by specifying report data and organizing the data in row and column
groups in a tablix data region, so select a layout format and choose a style.

Open Visual Studio 2010 and select file | new | project which opens the project
templates. Select the reports application from the reporting templates, which opens
the report wizard:

New Project [ )
[NET Fromeworks = Sort by Defut .

Installed Templates

| Search Installed Templat @ |

Type: Visual C#
. " i ch Reports Application Visual C# b
Visual Basic Tl A project for creating an application with a

4 Visual C# Windows user interface and a Report
Windows
Web
Office
Cloud
SharePoint
Silverlight
Test
WCF
Worldflow
Visual C++
Visual F#
Other Project Types
Database
Meodelina Proiects -

Online Templates
MName: ReportsApplication3
Location: chusers\satheeshdocuments'visual studio 2010'Projects - Browse... |

Solution name: ReportsApplication3 [#] Create directory for solution
|| Add to source control

?ﬂ Crystal Reports application Visual C#

m
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1. The first step is to define the dataset to use from the data source. The wizard
provides the list of all data sources such as Database, Service, Object, and
SharePoint. Select the required data source and continue. Database is the
source for this example.

2. The Next step is to select the database model which could be a Dataset or
Entity Data Model. Select Dataset and continue the wizard. Select or create a
new connection for the dataset and continue. Select the Database objects from
the database after successful connection, such as TestResult table and then
provide a name for the dataset.

Data Scurce Configuration Wizard @

Choose Your Database Objects
=g
Which database ohjects do you want in your dataset?
g D_‘fﬂ Tables
o D_g:l Wiews
o Dﬁl Stored Procedures
> 1%, Functicns

Enable local database caching
Databet name:
Tfs_DefaultCollectionDataSet

[ Finish ] [ Cancel ]

3. The next step in the wizard is Arrange fields to arrange fields into row groups,
column groups, and detail rows for the tablix data region. Based on the row
and column groups, the tablix region displays the data in the grid layout.
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Report Wizard

Arrange fields

Arrange fields to group data in rows, celumns, or both, and choose values to display. Data expands across the page in column groups and
down the page in row groups, Use functions such as Sum, Avg, and Count on the fields in the Values box

Available fields [ column aroups

TestRunld
TestResultld F
TestCaseld
Configurationld
TestPointld
CreationDate
LastUpdated
Outcome

State
Erroriessage
DateStarted
DateCompleted
Duration j_{ Row groups E VWalues

sesolitionsisied TestResultld TestRunld =
Comment

Owner TestRunld
Priority TestCaseld
TestCaseTitie State
TestCaseRevision TestCazeTitle
Comp.uterName Priarity
AfnStripld

ResetCount
FailureType
AutomatedTestName
AutomatedTestStorage
AutomatedTestTipe
AutomatedTestTypeld
AutomatedTestld >

»

m

[ <Back [ mex> ] [ cance

3. The next step in the wizard is choosing the layout for the report. The layout
defines the place where the totals, subtotals, and aggregates should be shown
in the report.

Report Wizard

Choose the layout

If you choose to show subtotals and grand totals, you can place them above or below the group. Stepped reports show hierarchical structure
with indented groups in the same celumn,

Options: Preview
[ Show subtotals and grand fatals | - e ————— Test Case Ti|Priority | Test RunId
[TestResultld [TestRunld] [TestCasel] [State] [TestCaseTitl [Priority]
Expand/collapse groups
< Back ] [ Mext > ] [ Cancel
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4. The final step is to define the style for the report. Select any specific style

from the list of available styles.

Report Wizard

Choose a style

Styles:

Styles feature different fonts and color schemes, but do not affect the basic layout. You can customize the style after you finish the wizard,

Preview

Corsorate

Generic

IMahagany | [T estResulil

TestResult TestRunld TestCaseld State

Test Case Priority TestRunId

Qcean
Slate

< Back ][ Einish » = ] [ Cancel

After selecting the style, the report is created and added to the project. Run the
project to see the result. The report wizard is flexible to create reports according

to requirements.

o Reportsfpplication3 - Microsoft Visual Studio

File Edit View Project Build Debug Team Data Format Report Tools Architecture Test Analyze

[E=1 | EOR (™™

Window Help

\_Eﬂ'_J'LjH@|5 —_jﬂ“)'f” ";ﬂ'__jH '3 |Debug

~| | any cPU

|| 2

e 2 vs o4
fical T e B

T
|
a4 R

3¢ ofc OB
o R

£ | ia

Pg e & 3| T o

f% ReportData = § X EEHVRGIOITRIESS

gl New - Edit.. X

Em [ Built-in Fields

":_ji L] Faram&tm Test Result Test RunId Test CaseId State
m [ marges oy -

:v Lj Tfs_élefaultCo [Restiesulc BRI

= =] DataSetl

ot | Bl | 2| & S8 o) [sond

Test Case

=Es

_; Solution ‘ReportsApplic

4 \E ReportsApplication|
[ [=d Properties

i [:=3] References

= App.config
-5| Forml.cs

Program.cs
Report2.rdlc
s |80l Tfs_DefaultColle

saunog ejeq il x

ol | I

A= Row Groups

[ Column Groups
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The report can be modified however you want it by dragging and dropping the
fields from the Dataset and by defining the layout.

SQL Server Business Intelligence Project

Creating or customizing a new report for the project is always based on the project
reporting requirement. In some cases, the existing reports may not be suitable or
will not provide enough information required for the project. All information for
TFS is stored in MS SQL Server, and it uses the SQL Reporting Service and Analysis
Services for reporting purposes. With the existing installation of Visual Studio, we
cannot create a new report or customize the existing report. It requires an additional
tool called the Business Intelligence Development Studio, which comes along with
the SQL Server. There is another option in MS Excel, which uses the option to get
external data to get information from the SQL Server databases and present it in a
spreadsheet. However, the following are possible if we are planning to use Visual
Studio for creating reports:

e  Writing your own SQL queries to get the data
e Publishing and sharing the report through Team explorer
e Customizing the report

e High performance report

Creating a new report involves understanding the database structure and designing.
Before getting into the actual design of the new report, let's look at the different
databases and how the SQL Server databases are structured by TFS for storing the
data. It is divided into three different stores, each having its own purpose:

e OLTP Database: The Online Transaction Processing store contains multiple
databases to maintain all the transactions. It has got database for maintaining
the build, version control, work item tracking, and activity logging.

¢ Relational Warehouse: This store is built for queries instead of online
transactions. This database is optimized for queries and reporting instead
of transactions. Data is transferred into these databases periodically using
adapters collecting data from the tools such as work item tracking, build, and
other tools.

e OLAP Cube: The third one is the Online Analysis Processing Database,
which stores the historical data for future reference. It has its own query
language. This can be maintained and accessed using the SQL Server
Analysis Services.
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We will be using the previously mentioned database for building and designing
our new report. The warehouse database is broken down into dimensions and facts,
which is more important for the reports. The dimensions are the parameters and
facts are the actual values. Parameters are used for controlling the data to be fetched
from the store while the facts are the actual values such as the count of defects, or
build number, or work item ID. You can explore more on these databases and tables
using the SQL Server Management Studio.

To get started with reports, we have to make sure we have the required tools. The
following are the list of tools required:

e TFS installation

e SQL Server client tools containing the Business Intelligence Development
Studio, which is mandatory

e SQL Server Analysis Services

e SQL Server Reporting Services

Analysis Services Project

For the detailed analysis of the progress on development and testing activities,

we can create reports from the analysis databases which are created based on the
history of records from the transactional data. The SQL Server Business Intelligence
Development Studio (BIDS) is used to develop and deploy the Analysis Services
projects. The databases created from the Analysis Service project are used for
reporting purposes and we can create the reports using the Report wizard in Visual
Studio. This section provides a high level overview on defining and creating the
Analysis Services and Database. Open BIDS and select Analysis Services Project
from the templates list.
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Import Anal

3)Integration Services Project
[ZRepert Server Project Wizard
[E]Repert Madel Project
5] Report Server Project

My Templates

cerch Online Templates...

New Praject
Project types: Templates: MET Framework 3.5 -
Business Intelligence Projects Visuel Studie installed templates
Other Project Types ({3 Analysis Services Project

lysis Services 2008 Database

L Integration Services Cennections Proje...

Name:
Location:
Solution:

Selution Nam

Create  new Analysis Services project

Analysis Services Project

Create new Solution - Create directory for solutien

= Analysis Services Projec

Browse...

The Analysis Service project is created with empty folders such as Data source,
Views, Cubes, Dimensions, and other additional folders. Right-click on each
folder and start creating the required data sources, cubes, and dimensions as per
the wizard instructions. This chapter does not cover the details of all the steps
required for creating the analysis services but the final project should look like the
following screenshot with all required configurations and Data sources, Cubes, and
Dimensions defined:

File Edit View Project Build D

W] Analysis Services Project2 - Microsoft Visual Studio

cbug Formet Dgtsbase DataSourceView Cube Iools Window Help

Bl w0 -]

AEEIE R

Measures

Dats Source View

[ Tfs My Team Project

il State - Vi TestRun
uill Incomplete Tests

aall TestPlan Id - v Test Run
ul Tteration Id

ul Post Process State

ul TestMessage Log Id
wl Test Settings Id

wl Buid Configuration Id
il Revision - Vi TestRun
ull Type

ull Coverage Id

il ersion

ull Public Test Settings Id
wl Vi Test Run Count

[l vw_TestResult
§ TestRunid
§ TestResultid
TestCaseld
Configurationid
TestPointld
CreationDate
LastUpdated
Outcome
State
ErrorMessage

Dimensions

[ Tfs My Team Project
g ¥ Test Result
1@ vw Test Run

vi_TestRun

TestRunld

Frojectld
Title
CrestionDate
LastUpdated
Ouner
State
IncompleteTests
TestPlanld
Tterationld

=Tk

S -l @] % S3 B9 - © +| b | Development - | Bl 5 30 B] O - o

3| . Tfs My Team Project.cube [Design]* * Tfs Iy Team Froject.dv [Design] - x _[Salition Explorer TR
E J& Co | B o [@c. B ws | ac @ ran DEa @ Pe... |G Tr. |6 Br..

&

3

2

[Deployment Progress - Analysis Services ... = & X

4 Analysis Services Project2
E- B Dats Sources

- [ Data Source Views

- [ Cubes
- [ Tfs My Team Project.cube
[ Dimensions

[ Mining Structures
[ Roles

- [ Assemblis

- (&5 Miscellaneous

& Tis My Team Project.ds

04 Tis My Team Project.dsv
o0 Anslysis Services Project2.dsv

1, Viw Test Result.dim
12 Vi Test Run.dim
12 Timedim

Server:

| Databa

my-pelsglhome
se : Analysis Services Project2

| Status:

‘|
@

Deployment Completed Successfully

Resdy
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After creating the analysis project, the analysis database has to be created to keep the
history of data as per the project definition. The Analysis Services project provides
the option of Generate Relational Schema... to create the database as per the project
definition and the SQL Server connection provided.

% Analys\sﬁéwices Project2 - Microseft Visual Studic E
File Edit Wiew Project Build Debug Database Toocls Window Help
Ggl- @ ¥ 53 ]9 - & -] b | Development - | 5] 2 33 B B - .
g Servern v & X | Tfs My Team Project.cube [Design]l ~ 3 | Solution Explorer - Analysis Services Project? - ﬂT'K?—}
IR e . =
e [@c|2roj@c® @ Al@ e a@el@ @ s |BIE
g | - Datacon | = = = Analysis Services Praic.t? NS
2 Balwpl-|EE x| @] - [ Date Seurc{ (37 | Edit Database
me- [ : ‘;" Tfs M)'il 1 Generate Relational Schema...
= B DataSeurt |-~
‘ Ty | T Show Deployment Progress.
Measures lData Saurce View Lisg) Ana\w;' d Process..
TfeM n. =
a :‘I [£%] | Build
[ml] 4 1 Ths My
[WH]EE [ Dimensicn = b
- 12 Vw Tes Deploy
. i 12 Vw Tes 2dd 5
el | L2 Timedi _
Dimensic [ vw_TestResult ERcES - [ Mining Str I_J—ebug £
¢ TestRunld el s
@TRM @ TestRunid i g Preuseclgd D foles | % | cut
15 W P TestResultid L TﬂJ - [ Assemblies | Paste
L W TestCaseld CI En - (£ Miscellane
Configurationld LrEt?_l ﬂ; ta Benama
astUpdate:
TestPointld O‘vnef = | Properties
Protinafiats L
4 [ + d D s ..'.J l %
‘fd Error List||';_.:| 0utput|
Ready

The Schema Generation Wizard does not create the subject area database itself; instead,
the wizard creates the relational schema to support the cubes and dimensions in an
existing database that you specify. The next step is to deploy the Analysis Service that
we created and then process it. Use the Deploy Analysis Service option under the
menu option Build which creates the defined objects in the Analysis Service instance.
Processing the objects in the Analysis Service instance copies the data from the data
source to the cube objects. Once the objects are created, we need to deploy the project
so that the objects are created in the Analysis Service instance.

Deployment Progress - Analysis Services Project2 =]

Server: my-pclsgqlhome
Database : Analysis Services Project2

[Qcommena
= @ Command
= _t‘, Processing Database 'Analysis Services Project?’ completed.

&p Start time: 7/23/2010 2:03:11 AM; End time: 7/23/2010 9:03:11 AM; Duraticn: 0:00:00

Status:

@ Deployment Completed Successfully
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The following screenshot shows the objects and the Analysis Service project created
under the Analysis Service instance:

Eile Edit View Tools Window Community Help

(0 Newquery | [y BB 86 B | b |5 A jlﬁl—
Connect~ | !? !E T @ B
FAY-PCVSQLHOME (5QL Server 10.0.1800 - MY-PC\Satheeshkumar]
= @ MY-PC\SQLHOME (Microsoft Analysis Server 10.0.1600.22 - MY-PC'\Satheeshkumar)
£ 4 Databases
= Lb Analysis Services Project?
= [ Data Sources
oz Tfs My Team Project
= [ Data Source Views
o[ Analysis Services Project?
oI Tfz My Team Project
= C&@ Cubes
= (@ Tfs My Team Project
= 3 Measure Groups
[uol] Vw Test Result
[aal] Vw Test Run
= 4 Dimensicns
L2 Time
E Vv Test Result
L/ Ww Test Run
L3 Mining Structures
3 Roles
3 Assemblies
Lﬁ' AnalysisReports
3 Assemblies

Ready

We can modify the Analysis Service if the cube or dimensions or anything has to be
modified in the project. After the changes, the project should be redeployed to get
the latest changes. Every time the project is redeployed, the database is rewritten
with the new changes. Visual Studio provides a warning message before making
the changes:

The 'Analysis Services Project2’ database on 'my-pcisglhome’ has changed since the last time the project was
deployed. If you proceed with deployment, the database will be overwritten.
Would you like to continue?

@ ==

As the Analysis Service project database is ready with the required objects and the
data, the report can be designed based on the objects.
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Report server project

The Business Intelligence Projects contain the template for creating the Report Server
project using the data source. The Analysis Service database is the data source used
for designing the new report in this section.

Select Report Server Project from the Templates of the Project types list and provide
a name for the project and click on OK to create the solution and the project with two
folders, Shared Data Sources and Reports.

New Project B =
Project types: Templates: -MET Framewark 3.5 = ‘ ]
Business Intelligence Projects Visual Studic installed templates
Other Project Types (5 Analysis Services Project

glmpcrt Analysis Services 2008 Database
L Integration Services Connections Proje...

._'jj,IntEgratic:n Services Project

EReport Server Project Wizard

ERE[’JCIT Model Project

15l Report Server Project

Iy Templates

i Search Online Templates...

Create an empty Report Server project.

Marne: SampleReportProject

Location: c\ Testing A
Solution: Create new Solution * | [¥] Create directory for soluticn

Solution Name: SampleReportProject

o [ G ]

To create the report we need to connect to the Analysis Service database. Create or
add the data sources by following these steps:

1. Select the option Add New Data Source by right-clicking the Shared
Data Sources.
Name the data source as TfsReportDS.
3. Select Microsoft SQL Server Analysis Service as the Type of the data source.

Click on the Edit... option next to the Connection String box and in the new
window, select the server name from the list or enter the server name used
by Team Foundation Server
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5. Select the Analysis Services Project2 database from the list and click on OK.
This is the same database created using the Analysis Service project in the
preceding section.

Shared Data Source Properties @

General | 9= ; :
s ]u Change name, type, and connection options.

Credentials
MName:

TfsReportDS

Type:

Microsoft SQL Server Analysis Services 8.2

Connection string:
Data Source=my-pcisqlhome:Initial Catalog="Analysis Services Project2® Bt

The data source required for the Reporting Server project is created and now we
can start creating the report using the data source by following the steps defined as
follows:

1. Open the Solution Explorer, if not opened and right-click the Reports folder
and select Add New Report which opens the Report Wizard. The first step is
to select the data source that we added for the Report Server project, which is
TfsReportDS.

[& Report Wizard o (B

Select the Data Source
Select 2 data source from which te obtain datz for this repert er create 2 new data source.

@ Shared data source

TisRepertDS -

@ MNew data source
DataSourcel

Microsoft SQL Server
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2. The next step is to design the Query using the Query Builder option in the
wizard. Click on the Query Builder option to start building the new query
for the report using the Designer. The designer shows the Measures and
Dimensions from the Analysis Service database from which the required
measures can be dragged and dropped on the surface and a dimension rule
can be set for the query as shown with a sample query:

Query Designer |?|
£ Edit s Text [ Impott... WA 23 F }( IR, @
@ Tis My Team Project E] Dimension Hierarchy Opevﬁtor Filter Expressiﬁn
Viw Test Resutt # TestFunld Mot Equal
(2 Wetadats |

«Select dimension

Measure Group:
<Al -]
(a TiaEh e Hoet o Test Plan Id Test Case Id State Area Id
= all Measures
B £ Vw Test Result 37 265 121

ail A Strip Id

ull Area ld

wll Corfiguration 1d

uil Duration

ull Effective Point State

uill Failure Type

uil Outcome

wll Priorty

ul Reset Count

ul Resolution State 1d

will Revision

ul State

wll Test Case Id

ull Test Case Revision

ull Test Plan Id

wll Test Point Id

ull Vw Test Result Court

3 Vw Test Run

4| n k

m

| Calculated Members

I
QK ] [ Cancel

3. The next step in the wizard is the selection of the Report type from two types
available, Tabular and Matrix.
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Report Wizard

Select the Report Type

Select the type of report that you want to create,

@ Tabular

() Matrix

KXXX
bttt
bttt
bttt
bttty
bttty
bttt
bttty
bttt
bttty
bttty
bttt

KEEX XKEEX XKEXEH XXXX

bttt
bttty
bttt
bttty
bttty
bttt
bttt
bttty
bttty
bttty
bttt

bttty
bttty
bttt
bttt
bttt
bttty
bttt
bttty
bttt
bttty
bttt

MEEME REEEE
MEEME RKEEER
MEEME RKEEEE
MEMEE RKEEER
MEEME RKEEEE
MEEME RKEEEE
MEMME RKEEEE
MEEEE RKEEEE
MEMEE RKEEER
MEEEE RKEEER
MEEEE RKEEER

< Back

[

Cancel

4. The next step is to define the table with the selected fields. This is the table
structure that defines the report structure. Select the fields from the available
fields into the details section, grouping section, and page section as required

for the report.

['R Repert Wizard

Design the Table

Choose how te group the data in the table,

(E=R E=R |

Available fields:

Displayed fields:

RRHK
XRKK
» g
Test_Plan_Id N R N
- KR KA K
R
KR KA K
KA A HRH
*
Test_Case_Id
State
Area_ld
it ottt |zt e
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The table is defined but the layout has to be selected as to whether it needs
to be a stepped layout or block layout. We can also include the subtotals and
enable the drill-down to the report columns from the layout information page.

5. The next step in the wizard is the Table style. This defines the coloring of
the texts and the header and detail section styles. Select any style from the

available list of styles.

Selecting the style is the last required information for creating the report. The
last step in the wizard is the summary information page which displays all
the information that we provided. This is helpful to verify the information
before finishing the wizard and creating the report. The report can be further

verified using the preview option in the same page.

Report Wizard

Completing the Wizard

Provide a name and click Finish to create the new report.

Beport name:

v

SampleReport

Report summarny:

Data source: TisReport DS
(Connection string:

Report type: Table

Layout type: Stepped
Style: Forest

Drilldown: Not enabled
Grouping: Test_Plan_Id

Dietails: Test_Case_ld, State, Area_ld

FONT_SIZE, FONT_FLAGS

[ Preview report

Gueny: SELECT NON EMPTY { [Measures] [State], [Measures] [Area Id], [Measures].[Test Plan Id], [Measures].[Test
Case Id] } ON COLUMNS FROM { SELECT (-{ [Viw Test Result].[Test Run Id].&[1]4[100000], [Vw Test Result].[Test Run
1d].&[7]&[100000]. [Vw Test Result] [Test Run 1d].&[8]&[100000] } ) ON COLUMNS FROM [Tfs My Team Project]) CELL
PROPERTIES WALUE, BACK_COLOR, FORE_COLOR, FORMATTED_VALUE, FORMAT_STRING, FONT_MAME,

Finish

Cancel
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6. Click on Finish to create the report definition. The design area of the report
shows two tabs, Design and Preview, for the report. The following screenshot
shows the final report definition for the SampleReport with the tabular layout
and the fields selected for the report:

@ SampleReportProject - Microsoft Visual Studic E@
File Edit View Project Build Debug Format Report Tools Window Help
D H @ 4GB 90| b [Debug | FF BT
2 0 [ 100% -5 12 B e & ST @ | i E e s 2 @ B
|| Report Data = & % | SampleReport.rdl [Design]"i ~ % | Solution Explorer > 1 x|
¥ P
' | New -+ Edit... = = k=2 | S
= & & &) Desion |[@ Previen S &
ﬂ (¥ Built-in Fields 5] SampleReportProject
= i Parameters =~ [&F Shared Data Sources
L[ Images . € TfsReportDS.rds
=] 3 TfsReportDS SalnpleRepOl‘t B ._'} Reports
=~ DataSetl i [F SampleReport.rdl
RIS 1est Plan 1d | Test Case Id
S — | |
tate [Test Case Id] |[State] [Area Id]
-2 Areald Properties - X
< I 1 b 7
= Row Groups ﬁ Column Groups - = =
bli
[ (tablel_Test_Plan_Id) - ) .
= (table1_Details_Grow) = Specifies the assemblies that the report
= = = references,
% Error List,

Ready

The Preview tab executes the report and shows the actual data for the report. Once
we are done with the report, we need to deploy the report project to the reporting
services so that the report is available at the common repository for reports. This is
done using the deploy report menu option under the Build menu which connects to
the reporting service and deploys the report. After the deployment, the report can be
accessed from the reporting service URL.

Create new Report using Microsoft Excel

In the preceding section, we have seen how to create reports using Visual Studio and
SQL Server Business Intelligence Studio. Here, we will look at how to create reports
using Microsoft Excel. Reporting is not limited to Excel and Visual Studio, but we
can use any tool that can create the report and access the SQL Server database.

Using Excel we can create a Pivot Table and Pivot Chart and pull the data from the
SQL Analysis Service. Once we create the Pivot Table, we can customize the report
based on the columns and the calculations, the table should perform. We can even
manipulate the columns and the rows in the Pivot Table that is created.
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To get connected to the SQL Server database and the Analysis Service database, the
user must have access to read the data from the database to use in the Excel report.

The prerequisites are:

e Microsoft Excel
e Microsoft SQL Server 2008 Analysis Services

e User should have access to the database

Creating the Pivot Table and placing the field is very simple in Excel. The following
are the steps to create the report in MS Excel:

1. Open the Excel workbook for creating the report and select the Data menu.

2. Select From Other Sources | From Analysis Services, which will display the
Data Connection Wizard. In the Data Connection Wizard, Connect to Server
and enter the name of the SQL Server Instance for Analysis service.

3. Click Next to get the dialog Select Database and Table. Select the Analysis
Service Project2 database from the dropdown and select the Tfs My Team
Project cube from the list. This is the same Analysis Service project and the
cube that we created in the earlier sections.

== = Bookl - Microsoft Excel o @B =
“ Hame Insert Page Layout Formulas Data Review /1 Team [~ e = e 2
{3 From Arcess | | Data € Wizard falidation = 9 Group =
- =is =i ata Connection Wizar: 3 N bE
(= From Web lidate @ Ungroup ~ 7=
by From Other Existing|  Select Database and Table i g o
(] From Tesxt Sources >  Connectiol If Analysis = ﬂjsuhmta\
Get Extemal Data Select the Database and Table fCube which contains the data you want. Dilline

| &
frd

-

Select the database that contains the data you want:

[l <

[ a | 8 ¢ : L M N

II___I [Analysis services Projects |

2 " Connect to 3 specific cube or table:

3 Name Description  Modified Created Type

4 | 0 Tfe My Team Project 6/30/2010 1:28:09 AM CUBE =
5|

6

7

8

2

10

11_ Cancel ] [ « Back ][ Mext > ] [ Einish ]

12 b

13 >
M 4 b W | Sheetl /Sheet? ~Sheet3 ¥l IER] I [ |
Ready | |[EEm 1005 (=) U )

4. Click Next and select Finish in the dialog window by clicking Data
Connection Wizard | Save Data Connection File and Finish, which opens
the Import Data dialog window.
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s

Data Connection Wizard

Save Data Connection File and Finish
Enter a name and description for your new Data Connection file, and press Finish to
zave,
File Mame:
my-pc_sglhome Analysis Services Project? Tfs My Team Praoject.odc
Save password in file
Description:
(To help others understand what vour data connection points to)

Friendly Name:
my-pc_sglhome Analysis Services Project2 Tfs My Team Project

Search Keywords;

[] always attempt to use this file to refresh data

Excel Services: | Authentication Settings... ]

| cancel || <Back ]

Browse...

5. Select PivotChart and PivotTable Report and click OK, which displays the

Pivot Table field list and the chart.

oot <
Select how you want to view this data in your workbook.
ij Table
[i# © PivotTable Report
fi;] @ PivotChart and PivotTable Repart:

Y

Eg ! 1 Only Create Connection

Where do you want to put the data?
i@ Existing worksheet:

=5AS1

() Mew worksheet

o] (o)

=
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6. From the Pivot Table fields list pane, select fields using the checkbox which
adds the fields to the report column and the chart. To filter the report, select
the fields and drag them to the Report Filter box. Repeat this step until all
required fields are selected in the corresponding columns and rows.

9= Bookl - Microsoft Excel PivotChart Tools - = =
Home Insert Pagelayout Formulas Data Review View Team | Design | Layout Format Anaze | & @ o B R
= ) e
il W, @ 5 @ (i) [
Change  Save As Switch  Select Quick i Move | Draft
Chart Type Template | Row/Column Data Layout~ - J Chart bl
Type Data Chart Layouts Chart Style{ PivotTable Field List w X e
Chart1 - f - v
= 1 Show fields related to: - =
A B < D E %
1 Vw Test Run Count Incomplete Tests ~ Vw Test Result Count Reset Count E ]
2 22 0 56 5 [EiDuration =
3 [|Effective Point State E
a 7 [EFailure Type i
5 ‘ Vw TestRun Count Incomplete Tests Vw Test Result Count Reset Count Doutcoma
6| || 50 | [FPriority
7 ‘ 50 = [¥]Reset Count =
g } 40 WVw TestRun Count | [C|Resolution State Id -
2 & 30 - mincomplets Tests
10 ‘ 10 Drag fields between areas below:
11 ‘ 10 Vw TestResult Count | % Report Filter 3 Legend Fields (...
il |l o M Reset Count X Values -
] || Total | [E AxsFelds (Ca... X Values L
2 W TestR...  |I=]
15 | [ Erem— o 107
16 [F] Defer Layout Update
17 2l
W 4 » M| Sheetl Sheet?  Sheetd ~¥J [Ta1 [T ] » 1]
Ready | |[EOE w0 =) U &

Now the report is ready in Excel. It can be saved in normal XLSX, XML, or in any
other supported file format.

Summary

This chapter explained some of the in-built reports and queries to get details from
the TFS data store. Using the SQL Server reporting service, Business Intelligence
Development Studio, and Visual Studio 2010, it is very easy to create and customize
reports. The SQL Server Analysis Service is useful to create the historical data store
and based on that, the reports are created easily. Even if the user does not have
Visual Studio or reporting services installed on the machine, the report can easily

be created using Microsoft Excel and easily customized. New reports can also be
deployed to the reporting server, so that the reports are available for the other project
team members.
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Test and Lab Center

Microsoft Visual Studio 2010 contains many new testing features. One of the main
features is Testing Manager, which is the new tool that works out of Visual Studio
2010 but requires Team Foundation Server. Using this tool, you can plan the testing
effort, which includes creating test plans, test suites, test configurations, and test
cases with test steps. We can have any number of test plans for a team project. These
test plans and test cases can be created and used for both manual and automated
tests. The lab center is useful for creating multiple environments and settings to
simulate an actual environment and test the application. To create the test plans,
test cases, and lab environments, the Test Manager tool has to be connected to the
Team Project in Team Foundation Server. The following topics are covered in detail
in this chapter:

e Connecting to Team Project
o Testing Center —Plan, Test, Track, and Organize

e Lab Center — Virtual Environments
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Connect to Team Project

The Test Manager tool requires to be connected to Team Foundation Server to store
all Test Plans, Test Suites, Environments, and Test Results. The following screenshot
shows the step involved in connecting to Team Foundations Server and selecting
the Team Collection and Team Project from TFS. Once we select the team project, all
the plans and settings that we create using Test Center will be associated to the team
project and saved in the database.

Connect to Your Team Project
< @ my-pe
4 T DefaultCollection

| ;] TestTeamProject

Connect now »

Testing Center

After selecting the Team project, next comes the selection of the existing Test Plan
from the Team project or creating a new one. The following screenshot has two test
plans already from which we will select the first one to create all Test Plans. The
window also has an option to copy the URL to open the Test Plan in the Testing
Center. For example, the URL for the first Test Plan in the list would look like
mtm://my-pc:8080/tfs/defaultcollection/p:TestTeamProject/Testing/
testplan/connect?id=2, which would directly open the Test plan when you
browse to it.

Testing Center
B Add Be Copy URL for plan
Chwner End date @Help
> = Cptions
Employee M e Testing  Satheeshk 7/31/2010 .
About
MytestPlan Sathesshkumar 6/2/2010

4 Change project Cancel Select plan P

Lab Center
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After selecting or creating the Test Plan, you can see the Testing Center open with
existing Test Suites and Test Cases. The Testing Center has multiple tabs like Plan,
Test, Track, and Organize. The Testing Center contains shortcuts to create new work
items such as Bugs, Issue, Shared Steps, Tasks, Test Case, and User Story. Other
shortcuts such as choosing another Test Plan or going back to the home page is also
available. the following is the list of the descriptions the tabs:

e Plan: This tab contains all the features to create Test Suites and test cases.
Adding or associating existing requirements to the Test Plan is possible from
this tab.

e Test: This tab contains features to select a particular test case and then run
that test.

e Track: Used for building queries to see the status of the Tests. The Testing
Center provides multiple queries by default, which we can use or customize
to create our own.

e Organize: Using this, you can organize or manage Test Plans, Configurations,
Test Cases, and Shared Steps for Test Cases

Testing Center — Plan

This tab contains two sub-tabs — Contents and Properties. The Contents tab lists all
available test suites and test cases associated to the test suite. On the left pane, you
can see the list of all test suites and on the right, you can see the corresponding test
cases for the selected suite. Each Test plan can have any number of Test suites and
each test suite can have any number of Test cases. The right-side pane shows the
current configuration selected for the Test Plan and the requirement associated to
this test suite.

= =) 5
@ @ | o ‘ Testing Center ~  Plan Test Track Organize Employee Mainte...

Contents | Properties Open Items (2) *

@ Contents

 New ~ |3 qu - Q’ Test suite: 8: Add Employee details (Requirement 8}
4 () Employee Maintenance Testing " Default configurations (1): Windows 7 andIE8 ~ State: ) In progress +
¥ [2} 8 Add Employee details 3 w3 Add & New
® &) Employee Details
® [ Priority 2 Test cases
(%) [} Static Test Suite

Drag a column header here to group by that column.

: EID iTitle iPnonty iCDnligurat\om iTesters | Area Path \

+111 Employee Details screen - Add 2 o5 Satheeshkumar TestTeamProject\Employe...
w115 Employee details screen - Validation 2 1 Satheeshkumar TestTeamProject\Employe...
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There is also a progress bar that shows the current stage and progress of the test
suite. There are different types of test suites that we can create. One is to create a Test
Suite and then add test cases to it and the other type is to create a Test suite based

on the query to filter the test cases. For example, the previous screenshot contains
the test cases that are created or manually added to the suite. At any time we can
add or remove test cases from the Test Suite. The following screenshot contains the
Test Suite that was created based on a query to select Priority 2 Test Cases from all
available test cases in the Test plan.

@ @ | (@) | Testing Center +  Plan est  Track  Organize

Comtents Propertes Opren lteme (4]

l'iﬂ__j Contents

I bHew v Test suites Priority 2 Test cases

Defaultl conbgurabors (1 Wandows 7 and [E8 +

4 () Employes Maintenance Testing

() 2} 8 Add Employee details 4 gdis quary

1 i} Eeloves i
B i Employee Details Drag & column hesder N Edet this query-based test suite i

() [ Pricuity 2 Test cases
Order 1D | Titte Priority | Configuratio... | Testers Ares Path

(5 fed Stabe Test Suite
g1 11 Employes Delads screen « Add 2 1 Sathesthkumar TestTeam...
gz 12 Test Emergency Contacts for Empl.. 2 1 Sathesshiumar TestTeam..

a2 13 Capture Employer absence 2 1 Satheeshiumar TestTeam..

wJa 15 Employee detads screen - Vabdation 2 1 Satheeshkumar TestTeam..
1

s Employee Details - New Employee 2 Sathesshiumar TestTeam..

The other option is to add requirements to the Test Plan. Adding or linking the
requirements to the Test case helps us to identify those test cases which could get
affected in case of any requirement change. Also it is easy to find the related test cases
and testing scenarios for the requirement. The following screenshot shows the selection
of a requirement from the existing requirements list and adding it to the Test Plan.

@ @ | @ | Testing Center =  Plan
Contents

IﬂCnmrms

Add existing requirements to this test plan
And O Fuold Operator
Workbem Type  In Group
Tearn Pragest
Ares Path Under

The following 3 items ane avaiable for selection.

b Run

1D | Tite Asmgred Ta | eration Path

18 Add Employee detoils Actoe Sathershikumar Praypect onl 2T earmPraget Emplry

J % Capture Employes sbsence Active
[ 10 Capture imergency Contacts for each e, Actwe  Sathesshiumar  TestTeamProje: TesTeamPrajectiimplayeehlaintenance
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You can set the properties for the Test Plan using the Properties tab. You can choose
the configurations to use for Manual and Automated test runs. The Test Plan can

be associated with a build as well. The other common properties such as Area,
Iteration, Start, and End Date of the task can be set using the properties window. The
properties window shows the summary of Current State of Tests under the Test Plan.

- 0O X

@ @ | ’@ | Testing Center ~ Plan Test Track Organize Employee Mainte...

Contents | Properties New ¥ Open Items (2) *

gi‘ Test Plan 2: Employee Maintenance Testing [diSaveand Close [ (2] 0 x

Name: Employee Maintenance Testing Owner: Satheeshkumar b

State: Active

Start date: | 6/5/2010 fi5]
End date: | 7/31/2010 fi5]

-

Description:

Area path:  TestTeamProject
Tteration: TestTeamProject -

A Run Settings

Manual runs: Automated runs:

Test settings: <Default> - | o Test settings: | <Default> - |op

Test environment: | <Local» ~ |Manage  Testenvironment: | None ~ |Manage

Builds: Configurations:

Filter for builds: EmployeeMaintenance ™ In this plan: Windows 7 and[E8 ™

Build in use: EmployeeMaintenance_20100828.2 Modify
v Links (0)
# Test Plan Status

Current State of Tests Failed Tests by Reason Failed Tests by Analysis

‘ M 4 Active [24.4%)
M 4 Passed (44.4%) 1 None [100%) 1 None (100%)

v M 1 Failed (11.1%)

[357]

www.it-ebooks.info


http://www.it-ebooks.info/

Test and Lab Center

Testing Center — Test

The Test tab contains three different sub-tabs: Run Tests, Verify Bugs, and Analyze
Test Runs. The first tab, Run Tests, is useful to run the test cases and capture the test
results. The right pane also lists the test results and the status of each run of the test
case. You can select the test case and start running the test with different run options,
such as choosing a different build configuration, test settings, and environment.
After the test run, we can also view the test result details.

e E
@ @ | ‘@ | Testing Center ~ Plan Test Track Organize Employee Mainte...

RunTests | VerifyBugs | Analyze Test Runs New ¥  Openltems (2) *

Build: EmployeeMaintenance 20100628.2 ﬁ Test suite: Priority 2 Test cases

¥ Run > | T Filter~ » Run ¥ ew results [§ Open test case | @

4 [} Employes Maintenance Testing {Order » |ID |Titte | Tester | Canfiguration | Priority | Automated

2} 8 Add Employee details B (@) Active (2)
(&} Employee Details

1 == details screen - Validation Sathesshkumar Windows 7 and I€ 8
(& Priority 2 Test cases ¥ Run kumar Windaws 7 and IE 8
[} Static Test Suite B @ Failed (1) Run with options

3 13 Capture | %o View resu kumar Windows 7 and IE 8
5 @ Passed (2 [§ Open test case

| @ Blacktest
1 1 Employe] @ Blocktes kumar Windows 7 and IE 8

2 TestEmg © o EEHE kumar Windows 7 and IE 8

Selecting the test case and running the test opens the window for recording the

test actions and the result for each step in the test case. Recording the test actions

is optional but is very useful in the case of automating the test. With use of the
recording window we can play, pause, and stop the test at any time. Each step shows
the actual test step and the expected result for the test step.

@ x

Testlof l:fterationlofl ~ o) ~ |O~

11: Employee Details screen - Add
Windows 7 and IE 8

~

[7] Qverwrite existing action recording

_E Action recording available
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Based on the test result for the particular step, we can set it as pass or fail. After
completing all the steps, the test iteration can be set as complete. Clicking on Save
and Close saves the entire test result and the action recording for further analysis.
The toolbar in the window provides other multiple features, such as Creating

a Defect directly from here, Taking the Snapshot of the screen, Capture the
Environment details used at this moment, and Adding any other Attachment to

this Test Step.

I

Test 1 of 1:Hteration1of 1 + ofl ~

i 11*: Employee Details screen - Add

Windows 7 andIEE |

SPay v @ U 9 - v~ 30
1. From the List page click on Employees

2. Insert Employes option

Expected - The Employees screen should have the option to create/

add new employee

. Click on Insert new employee option

Enter all the details for the employee @First Name @Last_Name

@Middle_Name @Department @Cccupation @Gender @City @State

@Country @Phone
. After entering all the details save employee detail.

@ End iteration

‘ Ji Action recording available 00:01:49

@ X

folRal |

0-

v

@ Pass Win+Ctrl+Q
@ Fail Win+Ctrl+W

The second tab, Verify Bugs, under the Test tab is to verify bugs created as a part of
the test suite and test runs. We can create a new defect or edit an existing defect from
this window. We can also create an entirely new test case based on the defect that

arose during the test.

@ @ | '@ ‘ Testing Center ~ Plan Test Track

RunTests | WVerify Bugs | Analyze Test Runs

@ Verify Bugs

- O X

Organize Employee Mainte...

New » Openltems (3)

= @ X

L—,’i‘;’ﬁew ] Op =rify [ Opentestc .| View: |Assigned to me | Created by me Custom | Filter ¥

[sate

i | Title

IAss\gned To I State ‘Cleatad Date

Integration Build I Associated

B State: Active (1)

14 Emloyee Absence details is not as p... Sathesshkumar  Active  6/6/2010 11:49:46 AM

I State: (1)
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The third tab, Analyze Test Runs, is very useful to compare and analyse multiple
test runs for the same test. We can change the configuration settings or environments
for the test run and have multiple test results collected. We might have to analyse
the results of the same test run with different configuration settings later on. The
Analyze Test Runs window shows the history of test runs and the details of each
test run.

- ox
@ @ | ‘@ | Testing Center ~ Plan Test Track Organize Employee Mainte...

Run Tests | Verify Bugs | Analyze Test Runs MNew ¥ Open Items (3)

b E: Analyze Test Runs

[§ Open ¥ M st Wiew: |Show manual runs| Start date range: | All

Drag a column header here to group by that column.

State iOwner l Run title I Build number - iCreated date

(#) Completed  Satheeshkumar Priarity 2 Test cases (Manual) 6/6/2010 8:59:10 AM

\¥) Completed  Sathesshkumar Priarity Z Test cases (Manual) 6/6/2010 11:22:16 AM
\¥) Completed  Sathesshkumar Priority Z Test cases (Manual) 6/6/2010 11:28:36 AM
\¥) Completed  Satheeshkumar Priority 2 Test cases (Manual) 6/6/2010 11:38:56 AM
(¥} Completed  Satheeshkumar Priority 2 Test cases (Manual) 6/6/2010 11:51:34 AM
(#) Completed  Satheeshkumar 8: Add Employee details (Manual) 6/6/2010 11:52:06 AM
(¥) Completed  Satheeshkumar 8 Add Employee details (Manual) 6/6/2010 11:54:09 AM

\v) Completed  Satheeshkumar 8: Add Employee details (Manual) 6/6/2010 11:57:37 AM
(¥) Completed ~ Satheeshkumar 8: Add Employee details (Manual) 6/6/2010 11:58:59 AM

() Cemanlatad  Sathaachlomar 8. Add Emmnlonsa dataile (hanosl AIAIINTN 170121 DA

Test Center — Track

The Track tab in Testing Center is used for keeping track of the test cases, test
runs, and test run results. Assigning builds with work items and getting the test
recommendations based on the build change is also provided by this tab.

Using the first sub-tab, Queries, we can build queries based on some parameters to
get the status of defects and test runs. The Test Manager itself provides a list of built-
in queries to track the tasks and defects. For example, the Active Bugs is an inbuilt
query which fetches the list of all active defects under the team project. We can
customize and refine the queries as per our needs. We can build our own brand new
queries and save them under the My Queries section, which is only meant for the
current user who is creating it. We can then can run the query to get the result.
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- O X

@ @ | oY | Testing Center ~  Plan Test Track Organize Employee Mainte...

Queries | Assign Build | Recommended Tests ‘ Project Portal New » Open Items (4) +

[iiSave and Close [l [2] @ X

BNewquery = (3 [2] X And/Or Field Operator Value

4 [ TestTeamPraject Team Project @Project

[ My Queries | And Assigned To @Me

N =
4 B Team Queries | And Work ltem Type Bug

B Heration 1 | And State < Closed

# [Click here to add a claus
A Iteration 2 | il

P Run _t] Column options ;j‘ Open 53 Create copy ] Create test case from bug

Drag a column header here to group by that column.

My Tasks : o) | Stack Rank | Priority ‘ Severity | state iTilLe |

|14 iy 2 - High Active Emloyee Absence details is not as per the expe...

U1}

My Test Cases

Mew query
Product Backleg

U1

Product Planning

Query results: 2 results found.

The next tab is the Assign Build tab which is used for assigning a new build to the
test. This is very useful in situations such as when the development team has fixed
some defect that is reflected in the new build, so the testing should happen against
the new build and not the old build. To make this change, we can reassign the tests
to the new build in which the new defect fixes are available. You can choose the
build based on the work items associated to the build.

- O X

@ ()] | i | Testing Center ~  Plan E Track Organize Employee Mainte...

Recommended Tests \ Project Portal New * Open Items (4) *
@_] Assign Build

Filter for builds: EmployeeMaintenance Maodify
Build in use: EmployeeMaintenance_20100628.2 View build details
Available builds:

Associated work items:

iWork Item Type ¥ I

| | 1D | Title | Work Item Type =~ ! State iChangeset | Associated build
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The next tab, Recommended Tests, provides an interesting feature that recommends
all the tests that need to be re-run based on the changes that are a part of the new
build. Because of some requirement change, design change, or code change, some of
the tests need to be re-run to make sure the functionality is not broken. We need to
choose the builds to compare and identify the differences of work that went into the
build. This also helps the tool to identify the changes and the corresponding tests for
the change. It then recommends us to re-run the tests. From the resulting list, we can
choose the test case and reactivate it or make some necessary changes to the test case
to align with the new change in the build.

- 0O X

@ e® | @ ‘ Testing Center ~  Plan Test Track Organize Employee Mainte..

Queries | Assign Build | Recommended Tests | Project Portal New » Openltems (4) ~

% Recommended Tests

Filter for builds: EmployeeMaintenance Madify
Build in use: EmployeeMaintenance_20100628.2 Madify

Previous build to compare: | EmployeeMaintenance_20100628.1 -

Recommended tests: | Recommended tests | Related work items

State |

{D | Title | Last run date + | Last result | Priority | Test configuration

The next tab is the Project Portal tab, which opens the website for the team project
through which we can get all the information about the team project. This is very
useful for all who do not have Visual Studio installed on the local machine but
want to access the resources from the Web. For example, if the management wants
to know the current status of the project or defects, it is easy to go to the portal and
access the corresponding report instead of having Visual Studio installed locally.

Test Center — Organize

The Organize tab in Test Center is used for maintaining and managing the Test
Plans, Test Configurations, Test Cases, and Shared Steps for test cases. This tab
contains four different sub-tabs to manage all of these.

e The first sub tab, Test Plan Manager, is used for setting or modifying
different properties of the Test Plans.
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The second tab, Test Configuration Manager, is for managing and modifying
the configurations. We can create multiple configurations based on different

parameters such as the Operating system, Browser, version and other
system variables.

- o X
@ @ | @ ‘ Testing Center ~  Plan Test Track

Organize Employee Mainte...

Test Plan Manager | Test Configuration Manager | Test Case Manager | Shared Steps Manager New v Openltems (4) ~

|j Test Configuration Manager

2] New d Open | X _5',, Manage configuration variables

: D | Name = | Defa... I State - :Cunf\guration variables | Description

Windows 7 and [E& Yes Active Browser: Internet Explorer 8.0

Default operating system and browser ...
Operating System: Windows 7 i

The next tab is the Test Case Manager, where all the test cases in the Test
plan are displayed. We can select any of the test cases and modify it or create
a new test case or create a copy of existing test case. We can filter the test
cases from all existing test cases and then choose the test case to modify.

- O X
@ @ | @ | Testing Center ~  Plan Test Track

Organize Employee Mainte...

Test Plan Manager | Test Configuration Manager | Test Case Manager | Shared Steps Manager New + OpenItems (4) +

¢_1] Test Case Manager

o] New |j' Open 53 Create copy T Filtered =

Drag a column header here to group by that column.

| priarity | Title | Assigned Ta | Area Path

| Description
2 Employee Details screen - Add Sathesshkumar

TestTeamProject\EmployeeMaintenance

Test Emergency Contacts for Employee Satheeshkumar  TestTeamProject\EmployeeMaintenance

Capture Employes absence Satheeshkumar  TestTeamProject\EmployeeMaintenance  Employee Maint..

Employee details screen - Validation  Satheeshkumar  TestT,

S :
ject\Employ ce

Employee Details - New Employee Satheeshkumar

“ TestTeamProject\EmployeeMaintenance ]
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e The next tab is the Shared Steps Manager tab, which is for creating and
maintaining the test cases that are shared across many test cases. These are
called shared steps because they are common steps that are repeated in
multiple test case steps. For example, the entering employee details step is
the same step used while creating a new employee detail and updating an
employee detail.

- 0 X

@ @ | @ | Testing Center ~ Plan Test Track Organize Employee Mainte...

Test Plan Manager | Test Configuration Manager | Test Case Manager | Shared Steps Manager New = Open Items (3)

J . Shared Steps 16: Enter Employee details [Save and Close  [dl 2] @ X

Title: | Enter Employee details

Status Classification

Assigned Te: | Satheeshkumar Areat TestTeamProject\EmployeeMaintenance
State: Active Iteration: | TestTeamProject\Iteration 1

Priority: 2

Steps I| Summary ] Links I File Attachments ..|

hd) Insertstep <x @ @ =} Insert sha teps || W Insert parameter @

| Action i Expected Result

The user should be able to enter all employes details like name, phone, address Entry in all the fields under
@First_Name @Last_Name @Middle_Name @Department @Occupation @Gender  employee details screen.
@City @5tate @Country @Phone

Click here to add a step

Default Parameter Value (use to create action recording):

@ Rename parameter @ Deleta parameter

First_Name | Last_MName I Middle_MName Departrent iOccupaliDn EGender

Satheesh Kumar N e Architect Male

All of these changes are saved to the Team Foundation Server store. As you see in
all of these tabs in Testing Center, none of the steps are dependent on Visual Studio.
As long as we have the Team Project available in TFS, it is enough to capture the test
steps and test cases for the Team project using the Test Center.
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Lab Center

Microsoft Test Manager helps us to manage and use virtual machines in testing

and developing the applications. The Lab Center in Test Manager is used for
managing the Test environments, Test Settings and Controllers used for Testing.

The Lab Management in Visual Studio 2010 is integrated with System Center Virtual
Machine Manager (SCVMM) to manage multiple physical computers that host

virtual machines. To use Visual Studio Lab Management to manage a set of virtual
machines as virtual environments, you must first configure Lab Management. Each
environment consists of one or many virtual machines for each role required for your
application. You can then use Lab Management to deploy your application to these
environments and run tests.

Virtual Environments

Creating a collection of Virtual machines and managing it with Lab Management

is called a virtual environment. The integration of Lab Management with System
Center Virtual Machine Manager enables us to deploy and test our applications on
these virtual environments. We can schedule the Team Foundation Server build to
build our application and then deploy and test them on these environments.

The Lab tab in the Lab Center provides access to the virtual environments deployed
on the host groups of a team project. A host group is a collection of physical
computers on which virtual environments can be created.

i
@ @ | A | Lab Center Lab Test Settings Library Controllers

Environments New * OpenTtems (0)

E Environments

= - 0o i :
] New B Deploy | [§ Open K %] Ml = Environment:  Systeml

; -1~ Mew physical environment
Create using physical machines already configured for testing.

New virtual environment
L Create using virtual machines or templates from library.

=: G virtual

|1} Create using virtual machines already deployed on hosts,

Testing @ Ready v

SATHEESH-PC
Web Client
Ready
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The Library tab in the Lab Center is used for maintaining and storing the virtual
environments and templates that we use to create the virtual environments.

- 0O X

@ @ | @ | Lab Center Lab Test Settings Library Controllers

Environments | Virtual Machines and Templates New « Open Items (4)

|j Virtual Machines and Templates

Description:
Default role:

Drag a column header here to group by that column.

| Mame - | Status I Default r... iType

Deployed Environments
A deployed environment is a collection of virtual machines that is located on a team

project host group. A deployed environment can be running or stopped.

From the Lab tab, you can connect to the individual machines through Environment
Viewer, and you can create and store virtual machines and templates in the team
project Library

Deployed environments can be created using any of the following sources:

e Using one or more virtual machine templates
e Using stored virtual machines or templates
e Using stored environments

e Using Stored environment from the combination of stored virtual machines
or templates

e Using one or more deployed virtual machines

Stored Templates

A template is a virtual machine without any identity. When the template is included
in the deployed environment, a new virtual machine is created. The identity is
provided when the environment is deployed.
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Stored Virtual Machines

The Library in Lab Management contains the stored Virtual machines. When we
include a stored virtual machine from the library to a deployed environment, a copy
of the virtual machine is added to the Host in the Lab. It is always a better practice
to make sure the virtual machines are workgroup machines instead of domains
controlled to avoid duplicate identities.

Environments

The Environments sub-tab under the Lab tab is used for creating new environments
from the virtual machines and templates. The Environments sub-tab under the
Library tab lists the stored environments for the team project. A stored environment
contains the configuration information and references to the Virtual machines and
templates. New environments can be deployed using the stored environments. There
are two different ways an environment can be created.

Creating Environment from stored Virtual machines
and Templates

You can create a deployed environment from a stored Virtual machine but you have
to make sure each deployed machine has a unique name after deployment. The
templates can be configured to provide the unique name automatically.

Creating Environments from stored environments

You can create a stored environment from stored Virtual machines and templates or
a deployed environment. When you deploy the environment, you have to customize
the names of virtual machines created from stored virtual machines.

Composed Environments

Composed environments are created from Virtual machines that are deployed on a
Host. The administrator places the virtual machines on the physical machines that
are in the team project lab. You can create a new environment by selecting one or
more of the machines in a composed environment.
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Lab Management environments enable testers to perform the following;:
e Store a snapshot of the environment that saves the state of all virtual
machines in the environment at any point in time
e Start and stop the Virtual machines
e Run multiple copies of the environments that are stored in Library
The other tabs in Lab Center are the Test Settings tab and the Library configuration

tab. The Test Settings tab helps us to create multiple test settings. We can define the
roles and choose data and diagnostics information for the test.

@ @ | ‘@ ‘ Lab Center Test Settings Library Controllers

Test Settings Manager New * Open Items (4) =

Test Settings Manager

@ New [§ Open X 53 Create copy Mame: Local Test Run

Drag a column header here to group by that column. Description: This is a default test settings for a local test run.

' ID | Name | Run type |Created by =+ | Description Roles:

i Local Test Run ~ Manual Satheeshkumar  This is a default test s...
57  Systeml Manual Satheeshkumar ~ Systeml

Role: Local

Data and diagnostics

Actions

ASP.NET Client Proxy for IntelliTrace and Test Impact
IntelliTrace

System Information

Test Impact

Later on while deploying the virtual machine, the role can be used to choose the
corresponding virtual machine to run the tests on.

The Controller tab is used to manage the controllers used for the environment. You
can select the controller from the list and change the configuration as well. The test
controller manages the test agents to run the tests and communicates what each
agent should do.
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@ @ | ‘@ | Lab Center Test Settings Library Controllers

Test Controller Manager New + OpenItems {0) =

dé Test Controller Manager

E E Test Controller: Satheesh-PC

{3} Satheesh-PC

Load SQL Database

Test Agents
= (®)Offine [P Restart 43 Configure

| Name | Status | Environment

SATHEESH-PC Ready Systeml

You can configure and monitor the test controller and any registered test agent using
the Test Controller Manager in the Lab Center. To remove any of the test agents
from the list, you can simply make it offline so that it won't be available for any of
the test activities. Using the Restart option, you can restart the selected agents in case
the restart is required because of any new deployments or change in settings. You
can click on Configure and change the configuration information for the selected
agent. For example, Load distribution can be changed during the test load.

Summary

The Test Center and Lab Center are the new additions to the Visual Studio 2010
Application Life Cycle product, which helps the testers to manage the test cases
and test results using Test Center. The Lab Center is very useful when creating
multiple environments using the Physical and Virtual Machines and deploying the
environments for testing purposes. All these tools work without the support of
Visual Studio but require to be connected to the Team Foundation Server. This helps
the testers by having only the Test manager installed and does not require Visual
Studio 2010. This tool helps a lot in organizing the Test Plans, Test cases, and
configure for the test plans. Tracking the test results and Test plans and running the
test cases is also possible from this Testing Center.
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Assert.AreEqual(Double, Double, Double)
method 91
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String) method 91
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String, Object[]) method 91
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Assert. AreEqual(Object, Object, String)
method 88
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Object[]) method 89
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method 91
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String) method 91
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90
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method 89
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method 91
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93
Assert. AreNotSame(Object, Object, String)
method 93
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Object[]) method 93
Assert.AreNotSame(Object, Object) method
93
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method 93
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Object[]) method 93
Assert.AreSame
Assert.AreSame(Object, Object) method 92
Assert. AreSame(Object, Object, String)
method 93
Assert. AreSame(Object, Object, String, Ob-
ject[]) method 93
Assert.AreSame(Object, Object) method 92
Assert.AreSame(Object, Object, String)
method 93
Assert.AreSame(Object, Object, String,
Object[]) method 93
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Assert.Fail() method 94
Assert.Fail (String) method 94
Assert.Fail(String, Object[]) method 94
AssertFailedException 108, 109
Assert.Fail() method 94
Assert.Fail(String) method 94
Assert.Fail(String, Object[]) method 94
Assert.Inconclusive
Assert.Inconclusive() method 94
Assert.Inconclusive(String) method 94
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method 94
Assert.Inconclusive() method 94
Assert. Inconclusive(String) method 94
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method 94
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Assert.IsFalse() method 95
Assert.IsFalse(String) method 95
Assert.IsFalse(String, Object[]) method 95
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about 85, 86
assert class 87, 88
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assign build tab, track tab 361
automated test 59

B

bottom-up approach, integration testing 9

browser mix 213

Bug 332

bug status report 334

Bug Trends Report 334
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Build Success over Time Report 334
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Burndown and Burn rate Report 334

Business Intelligence Development Studio
(BIDS) 340

Cc

CalculateTotalPrice method 77, 86
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ClassCleanup method 85
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coded UI test

about 13, 14, 59
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about 183
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running 190-192
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about 100, 101
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CollectionAssert.AreEqual 105-108
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103

CollectionAssert.AllltemsArelnstancesOf Ty

pe(ICollection, Type) 103
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lection, ICollection, String, Object[])
method 102

CollectionAssert. AreNotEquivalent
(ICollection, ICollection) 102

CollectionAssert. AreNotEquivalent
(ICollection, ICollection, String)
method 102

CollectionAssert.AreEquivalent
(ICollection, ICollection) method 102

CollectionAssert.AreEquivalent
(ICollection, ICollection, String)
method 102

CollectionAssert.AreEquivalent
(ICollection, ICollection, String, Ob-
ject[]) method 102

CollectionAssert.AreNotEqual

CollectionAssert. AreNotEqual(ICollection,
ICollection, IComparer) method 108

CollectionAssert. AreNotEqual(ICollection,
ICollection, IComparer, String)
method 108

CollectionAssert. AreNotEqual(ICollection,
ICollection, IComparer, String,
Object[]) method 108

CollectionAssert. AreNotEqual(ICollection,
ICollection) method 108

CollectionAssert. AreNotEqual(ICollection,
ICollection, String) method 108

CollectionAssert. AreNotEqual(ICollection,
ICollection, String, Object[]) method
108

CollectionAssert.AreNotEqual(ICollection,
ICollection, IComparer) method 108
CollectionAssert.AreNotEqual(ICollection,
ICollection, IComparer, String)
method 108
CollectionAssert.AreNotEqual(ICollection,
ICollection, IComparer, String,
Object[]) method 108
CollectionAssert.AreNotEqual(ICollection,
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command line

test, running from 299

composed environments 367-369

contents tab, plan tab 355

context parameters, load test

adding 227

counter sets 214

Create Unit Tests option 75

custom rules, web test

about 195

extraction rules 195-199

validation rules 199-202
CustomValidationRule 199
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data and diagnostic page, test setting 280,
281
DataBinding attribute 186
data driven coded UI test 65-69
data-driven, unit testing 115-119
DataSource attribute 186
debugging, coded web test 193,194
deployed environments
sources, for creating 366
stored templates 366
stored virtual machines 367
DeploymentlItem attribute 123,185
Deployment Items property 291
deployment, test setting 282
details view, test result 238
DoesNotMatch(String, Regex, String, Ob-
ject[]) method 99
dynamic parameters, web test 179-182
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method 100
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about 367
composed environments 367-369
creating, from stored environments 367
creating, from stored templates 367
creating, from stored virtual machines 367
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ExpectedExceptionAttribute 110, 111
Extract 197
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CodedUlITestl.cs 63
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tests 276
Finalizer method 85
Form POST parameters 143, 144

G

general settings, unit test 80, 81
general, test setting 278
generic tests

about 16, 257, 258

creating 258, 259

parameters 259

properties 268

summary results file 260-267
GetTotalPrice method 77
GetUserDetailsTest method 123
graphical view, test result 232, 233
group by option 276, 277

H

hosts, test setting 282, 283

HostType attribute 123

Host Type property 291
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Protocol-GET) protocol 136
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Protocol-POST) protocol 136
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Integrated Development
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Iteration property 291
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key indicators 232
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lab center
about 365
deployed environments 366
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virtual environments 365, 366

lab center, MTM (Microsoft Test Manager)
29,32
load pattern
about 209
constant load 209
step load 209
load test
about 14, 15
adding, to test project 205-207
context parameters, adding 226, 227
creating 204
editing 223, 224
editing, edit browser mix option used 225
editing, edit network mix option used 225
editing, edit test mix option used 225
results store 227-229
rig 204
running 229, 231
running, rig used 231
scenario, specifying 207
test result, analyzing 231
wizard 205-207

manual test
about 11,12, 33
running 42-47
manual tests
parameters, adding to 54-56
Maximum Duration property 291
Microsoft Excel
used, for creating new report 349-352
MSTest
options 299
Mstest command 301
MSTest command 296
MSTest Command Line utility. See MSTest
utility
MSTest tool 295
MSTest utility 295
MTM (Microsoft Test Manager)
about 29
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team project, connecting to 29
test cases, defining 31
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steps 340
Non-runnable Error property 291
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about 15, 16, 253
creating 254, 255
executing 256, 257
properties 255, 256
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shared steps manager tab 364
test case manager tab 363
test configuration manager tab 363
test plan manager tab 362
Owner property 291
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ParameterName 196
parameters

adding, to manual tests 54-56
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about 355
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progress bar 356
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promoting dynamic parameters 179
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properties tab, plan tab 355
publishing
test result 309

Q

QueryString parameters 145

R

Reactivations Report 334
recommended tests tab, track tab 362
recorded test
coded web test, creating from 184
Redirect Standard Output and Error
property 292
regression testing 9
relational warehouse 339
Remaining Work Report 334
report
building 321, 322
test results, publishing 328
work item, creating from result 324-326
report designer
features 332
report server project
data sources, adding 344-346
new report creating, Microsoft Excel used
349-352
Preview tab 349
Table style 348
reports, TFS
bug status report 332, 333
out of box reports 334, 335
status on all iterators 333
requirement phase, Software Development
Life Cycle (SDLC) 8
resultsfile option 305
rig, load test 204
roles, test setting 279, 280
RuleDescription 196
RuleName 196
run tests tab, test tab 358

S

scenario, load test wizard
browser mix 213
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counter sets 214, 215
load pattern 209
load pattern, constant load 209
load pattern, step load 209
network mix 212, 213
run, settings 215-220
specifying 207
test mix model 210
test mix model, sequential test order based
212
test mix model, total number of tests based
211
test mix model, user pace based 211, 212
think time 208, 209
threshold rules 220
threshold value setting, ways 221-223
security testing 129
setup and cleanup scripts, test setting 283
shared steps
action recording 52-54
creating 50
modifying 51
updating 51
shared steps manager tab, organize tab 364
SOAP protocol 136
Software Development Life Cycle (SDLC)
about 7
coding phase 8
requirement phase 8
umbrella approach 9
validation phase 8,9
Solution property 292
SQL Server Business Intelligence Project
about 339
analysis services project 340-343
OLAP cube 339
OLTP Database 339
relational warehouse 339
report server project 344
tools, requisites 340
stored environments, deployed
environments
environments, creating from 367
stored templates, deployed environments
366

environments, creating from 367

stored virtual machines, deployed
environments 367
environments, creating from 367
Stories Overview Report 334
Stories Progress Report 334
StringAssert.Contains
StringAssert.Contains(String, String)
method 98
StringAssert.Contains(String, String, String)
method 98
StringAssert.Contains(String, String, String,
Object[]) method 98
StringAssert.Contains(String, String)
method 98
StringAssert.Contains(String, String, String)
method 98
StringAssert.DoesNotMatch 99
StringAssert.DoesNotMatch(String, Regex,)
method 99
StringAssert.DoesNotMatch(String, Regex,
String) method 99
StringAssert.DoesNotMatch(String, Regex,)
method 99
StringAssert.DoesNotMatch(String, Regex,
String) method 99
StringAssert.EndsWith
StringAssert.EndsWith(String, String,
String, Object[]) method 100
StringAssert. EndsWith(String, String)
method 100
StringAssert.EndsWith(String, String,
String) method 100
StringAssert.EndsWith(String, String)
method 100
StringAssert.EndsWith(String, String,
String) method 100
StringAssert.Matches
StringAssert.Matches(String, Regex)
method 98
StringAssert.Matches(String, Regex, String)
method 98
StringAssert.Matches(String, Regex, String,
Object[]) method 98
StringAssert.Matches(String, Regex)
method 98
StringAssert.Matches(String, Regex, String)
method 98
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StringAssert.Matches(String, Regex, String,  test

Object[]) method 98
StringAsserts
StringAssert.Contains 98
StringAssert.DoesNotMatch 99
StringAssert.EndsWith 100
StringAssert.Matches 98
StringAssert.StartsWith 99, 100
StringAssert.StartsWith
about 99, 100
StringAssert.StartsWith(String, String)
method 99
StringAssert.StartsWith(String, String,
String) method 99
StringAssert.StartsWith(String, String,
String, Object[]) method 99
StringAssert.StartsWith(String, String)
method 99
StringAssert.StartsWith(String, String,
String) method 99
StringAssert.StartsWith(String, String,
String, Object[]) method 99
StringAssert.StringAssert.DoesNotMatch
StringAssert.String Assert.
DoesNotMatch(String, Regex, String,
Object[]) method 99
StringValuetoFind parameter 202
summary view, test result 234, 235
Summary XML File property 292
System Center Virtual Machine Manager
(SCVMM) 365
system testing 9

T

table view, test result 235, 236, 237
Target Executable property 292
team explorer 16,17
Team Foundation Server (TFS) 8, 290, 307
Team foundation Server (TFS) reports
bug status report 332, 333
out of box reports 334, 335
status on all iterators 333
team project
connecting to 354
team project, MTM (Microsoft Test
Manager)
connecting to 29

/ detail option 306
/noisolation option 304
/nologo option 305
/noresults option 305
/resultsfile option 305
/test option 302
/ testsettings option 304
/unique option 303
configuring 278
container option 299, 300
disabling 275
enabling 275
filtering 276, 277
list, organizing 272, 273
lists 272,273
managing, test lists used 272
metadata option 300, 301
recording 132
removing 274
running, from command line 299
test settings 278
test view window 275
toolbar options 275
testview 275
test agent
using 244
test case manager tab, organize tab 363
Test Case Readiness Report 335
test cases, MTM (Microsoft Test Manager)
defining 31
Test Category property 292
TestClass() attribute 82
TestCleanup() attribute 82
TestCleanup method 85
test configuration manager tab, organize tab
363
test, configuring
test settings 278
testcontainer option 299, 300
test controller
configuration 244-250
using 244
Test Enabled property 292
testing
TFS, reports 332
testing center
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about 354, 355
organize tab 362, 364
plan 356
plan tab 355
test tab 358-360
track tab 360, 362
testing center, MTM (Microsoft Test Man-
ager)
about 29
testing tools
about 17-20
code coverage results 27, 28
test list editor 23-25
test results 25, 26
test view 20
testing, types
coded Ul test 13, 14
generic test 16
load test 14, 15
manual test 11,12
ordered test 15
unit test 10
web performance test 12, 13
testing, web applications
performance test 129
security test 129
validation and verification test 129
web pages compatibility test 130
web page usability test 129
TestlInitialize() attribute 82
test list
organizing 272-274
used, for managing tests 272
test list editor 272
test management
in Visual Studio 2010 16
testmetadata option 300, 301
TestMethod attribute 123
TestMethod() attribute 82
test mix model
based on number of virtual users 211
based on sequential test order 212
based on total number of tests 211
based on user pace 211
Test Name property 292
test plan 34
test plan manager tab, organize tab 362

test plan, MTM (Microsoft Test Manager)
30
test properties
about 290, 291
arguments property 291
Associated Work Items property 291
Deployment Items property 291
Description property 291
Environment Variables property 291
Host Type property 291
ID property 291
Iteration property 291
Maximum Duration property 291
Non-runnable Error property 291
Owner property 291
Priority property 292
Project Area property 292
Project property 292
Project Relative Path property 292
Redirect Standard Output and Error
property 292
Solution property 292
Summary XML File property 292
Target Executable property 292
Test Category property 292
Test Enabled property 292
Test Name property 292
Test Storage property 292
Test Type property 293
Timeout property 293
Use Summary XML File property 293
Working Directory property 293
test, recording
comments, adding 137
recorded tests, cleaning 137
requests, copying 138
test result
about 316
publishing 328
test, as part of Team Foundation Server
317-320
test result, load test
analyzing 231
details view 238
exporting, to excel 239-243
graphical view 232, 233
summary view 234, 235
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table view 235, 236
test results, publishing
/flavor option 308
/platform option 308
/publishbuild option 307
/publish command 307
/publishresultsfile option 308
/tracefile option 309
build, creating 311, 312
existing test project, creating/using 309
result, publishing 314
test, running 310
test run configuration file, test setting
editing 286-289
test settings
data and diagnostic page 280, 281
deployment 282
deployment section, editing 289
general 278
hosts 282, 283
roles 279, 280
setup and cleanup scripts 283
test run configuration file, editing 286-289
test timeouts 284
unit test 286
web test 285
Test Storage property 292
test suite
about 35
creating, ways 35
query based 39
requirement based 35-38
static test suite 40, 41, 42
types 35
test suites, MTM (Microsoft Test Manager)
30
test tab, testing center
analyze test runs tab 358-360
run tests tab 358
verify bugs tab 358, 359
test timeouts, test setting 284
Test Type property 293
TFS
about 331
bug status report 332, 333
new report, creating 340
out of box reports 334, 335

status on all iterators 333
threshold rules 221
Timeout property 293
toolbar options, test list editor
about 275
group by option 276, 277
tests, filtering 276
toolbar properties, web test editor
credentials, setting 156
data source, adding 154-156
performance session 163-165
recording, adding 157
request plug-in, adding 163
web server, parameterizing 157-160
web test plugin, adding 160-162
top-down approach, integration testing 9
track tab, testing center
assign build tab 361
project portal tab 362
recommended tests tab 362
transactions, coded test 189, 190
types, test suite
query based 39
requirement based 35-38
static test suite 40, 42

U

UIMap.cs file, coded UI test 65
UlIMap.Designer.cs file, coded Ul test 64
UIMap.uitest file, coded UI test 65
unit test 10,11
UnitTestAssertionException 110
unit testing

about 75

ASP.NET application 120-122

web services 124-126
unit testing, validation phase 8
unit tests

code 82-85

code coverage 126, 127

creating 76-79

data-driven 115-119

general settings 80, 81

naming settings 79
unit tests methods

AspNetDevelopmentServerHost 123
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attributes 123
Deploymentltem 123
HostType attribute 123
TestMethod attribute 123
UrlToTest 123
unit test, test setting 286
Unplanned Work 334
UrlToTest attribute 123
Use Summary XML File property 293

\"

Validate method 200
ValidationEventArgs object 200
validation phase, Software Development
Life Cycle (SDLC)
about 8
bottom-up approach 9
integration testing 9
regression testing 9
system testing 9
top-down approach 9
umbrella approach 9
unit testing 8
validation rules 149
validation rules, types
find text 150
form field 150
maximum request time 150
required attribute value 151
required tag 151
response time goal 150
response URL 151
selected option 150
tag inner text 150
validation test 129
verification test 129
verify bugs tab, test tab 358, 359
virtual environments 365
Visual Studio 2010
used, for creating Client Report Definition
335-339
software testing 8
team explorer 16,17
test management 16
Visual Studio Load Test
used, load test creating 204

VSTS
generic tests 257, 258
web test, creating 131

w

web application testing
different networks used 130
web pages compatibility testing 130
web page usability test 129
web performance test
about 12,13
creating 131
web performance test editor. See web test
editor 139
web services
unit testing 124
web method, creating 124
web test
coded 183
creating 131
custom rules 195
debugging 166
dynamic parameters 179-182
editor 138, 139
running 174
WebTest attribute 186
Web Test Constructor attribute 186
web test, debugging
.testsettings file, agent section 172
.testsettings file, controller section 172
.testsettings file, deployment section 173
.testsettings file, general section 169, 170
.testsettings file, hosts section 174
.testsettings file, settings 167-169
.testsettings file, setup and cleanup scripts
174
.testsettings file, test timeouts section 173
.testsettings file, web test section 170,171
web test editor
about 138, 139
extraction rules 145
extraction rules, types 146-148
form post parameters 144
form POST parameters 143, 144
other request, properties 143
properties 139, 140
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QueryString parameters 145
request, properties 140-143
toolbar properties 154
transactions 152
validation rules 149, 150
validation rules, types 149, 151
web test, recording
comments, adding 137
recorded tests, removing 137
recorder, options 132
requests, copying 138
web application, creating 133-137
web test, running
about 174,175
context section 176
details section 177,178
request tab 176
response section 176
web browser 175
web test, test setting 285
Working Directory property 293
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