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Test Your ASP.NET Apps with Web 
Performance Tests & Load Tests

Benjamin Day

Benjamin Day
• Consultant, Trainer

• Architecture, Development, Project Coaching

• Professional Scrum Developer Certified Trainer

• TFS, Scrum, TDD, Silverlight, WCF

• Microsoft VSTS Customer Advisory Council

• MVP for Visual Studio ALM

• Leader of Beantown .NET User Group

• VSLive, DevTeach, O’Reilly Conferences

• http://blog.benday.com

• benday@benday.com
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Warning: Shameless plugs 
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Two laptops for sale

• Dell Vostro 1520

– 4gb memory
– Dual core

• Dell Precision Workstation M4300

– 4gb memory
– Dual core
– Docking stations
– Miscellaneous extras

• Go ahead.  Make me an offer.
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Professional Scrum Developer

• New from Scrum.org, Accentient, Microsoft

• http://scrum.org/scrumdeveloper

• June 21 – 25 in Cambridge, MA

• $3,695.00 per student

– Multi-student discounts available

• Email me for more info

Copyright © 2010, Benjamin Day Consulting, Inc.  www.benday.com 5

Ok. Shameless plugs are over.
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OVERVIEW
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Goals

• Get you “dangerous” with web tests

• Web Tests vs. Unit Tests

• Basics of load tests

• Load test rigs

• Maybe run this from a build.

– Prediction: we’re going to run out of time
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ASP.NET WEB TESTS
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What is a Web Performance Test?

• Test type in Visual Studio 2010 Ultimate

• Simulate a user using an ASP.NET application

– Simulates HTTP traffic

• Building block of Load Tests
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Tip: Web Tests & User Stories

• Web Tests should simulate a User Story

• Example:

– As an administrator, I need to search for a person 
by username so that I can deactivate that person’s 
account.

– As a customer, I want to order a pizza and pay 
with a credit card.

• Helps to organize your suite
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What is a Load Test?

• Made of a mix of Web Performance Tests

• Simulates users doing “stuff” on your 

application

• During development, run them locally

• Needs a Load Test Rig to do real stuff
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Demo

• Create a basic Web Test
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More about Web Tests

• Collection of web requests

• Probably not for Test-First Development

• Recorded or coded

• Can be data-driven

• Make them do real stuff with 

– Validation Rules
– Extraction Rules
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Tip: Smoking

• Web Tests are great for “smoke testing”

• Run against a build to learn if the build is 

worth QA-ing

• Save QA a lot of time

– (They like this.)
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What can you add to a web test?

• ASPX Requests

• Web Service Calls

• Transactions

• Comments

• Calls to other Web Tests

• New in VS2010

– Loops
– Conditions
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What can you add to a request?

• HTTP Headers

• URL Query String 

Parameter

• POST Parameter

• File Upload Parameter

• Dependent Request(s)

– Images (<img src=“” />)
– CSS, JavaScript files, etc
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Parameterization

• Minimize hard coded values

• Use test context values in requests and 

validations

• Web server addresses for requests

• Double “squiggle bracket” syntax

– {{variable_name}}

• Essential for data-driven web tests
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Data-Driven Web Tests

• Parameterization

• Run web test once per row in data source

• Data source types

– OLE DB, CSV, XML
– (BTW, the OLE DB option is stupid.)

• Simulate multiple users doing *similar* 

actions

• Much better tests 
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Code Demo

• Create a basic data-driven web test
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Web Test Properties
• Stop On Error

– True = quit test on first error

– Default value is false
• User Name, Password

– Credentials for the request

– Basic auth or Windows Integrated auth

• Description

• Proxy

– Address of a proxy server for this request

• PreAuthenticate

– Send the authentication in the header

– True, False
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Request Properties
• Url

– Url for the request

• Follow Redirects
• Method

– GET or POST

• Parse Dependent Requests
– Look for things like <img> tags, style sheets requests, and 

download them

• Encoding
– Character format for the request

– Default is UTF-8
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More Request Properties
• Cache Control

– True = use locally cached version (IE’s “Automatic” 
setting)

– False = Always download
• Think Time (seconds)

– Emulate a human reading/consuming the web page
• Timeout (seconds)

– How long before this request should fail?
• Record Results

– Record performance counter data when run from a 
load test
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Still More Request Properties

• Version

– Version of HTTP to send: 1.0 or 1.1

• Expected HTTP Status Code

– Default value = 0
• 200, 300 = OK

• 400, 500 = Error

• Expected Response URL
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VALIDATION & EXTRACTION RULES
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Rules

• Validation Rules

– Check values in the response
– Can be 

• “Global” to the web test

• Per request

• Extraction Rules

– Pull values from the response
– Put them into the Test Context for use in other 

requests
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“Out of the box” Validation Rules
• Selected Option

– ListBox, ComboBox
• Tag Inner Text

– Find an HTML tag by name/attributes & 
check the contents

• Form Field
• Find Text

– Search for a string anywhere in the Response
• Maximum Request Time

– Execution time in milliseconds
• Required Tag
• Required Attribute Value

– Find an HTML tag & check the attributes
• Response URL
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“Out of the box” Extraction Rules
• Selected Option

• Tag Inner Text

• Extract Attribute Value

• Extract Form Field

• Extract HTTP Header

– Gets the value for an HTTP Header

• Extract Regular Expression

– Use a regex to pull a value from the 
response

• Extract Text

– Using StartsWith and EndsWith

• Extract Hidden Fields
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“Out of the box” rules are a good start.

• Until VS2010, couldn’t validate ASP.NET Labels

• A little confusing

• Repetitive

• Good news: you can easily create your own
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The Html Agility Pack

• Free .NET Library to help parse/consume HTML
• http://www.codeplex.com/htmlagilitypack
• Why do you need it?  

– HTML is hard to parse
– Usually isn’t valid XML (unclosed tags, case sensitivity 

problems)
– Simplifies custom web test rule development

• Add a reference to HtmlAgilityPack.dll from your 
custom rule assembly
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HtmlAgilityPack Basics
• HtmlAgilityPack namespace
• HtmlDocument

– Primary point of contact for working with the HTML

– Load() & LoadHtml() methods

– GetElementById()
• Fetches an HtmlNode (aka. html tag) by its “id” attribute value

• HtmlNode
– An element (aka. html tag) in the html

– InnerText property
• Retrieve the contents of the tag with any xml markup stripped out

– InnerHtml property
• Retrieve the raw XML/HTML contents of the tag
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Custom Validation Rule

• Must be in a separate DLL
• Microsoft.VisualStudio.QualityTools.WebTestFramework.dll

– C:\Program Files (x86)\Microsoft Visual Studio 10.0\
Common7\IDE\PublicAssemblies\

• Extend from ValidationRule

• Required Attributes
• System.ComponentModel

• [DisplayName(“name”)]

• [Description(“desc”)]

• Provide implementation for Validate()
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Custom Rules: ValidationEventArgs

• Passed via the Validate() method

• Provides access to 

– WebTestRequest
– WebTestResponse
– WebTest

• Set the error message via Message property

• Set pass/fail via IsValid property

• ValidationLevel
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Code Demo

• Create a validation rule to validate an 

ASP.NET GridView
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Creating New Web Test Extraction Rule

• Must be in a separate DLL
• Microsoft.VisualStudio.QualityTools.WebTestFramework.dll

– C:\Program Files (x86)\Microsoft Visual Studio 10.0\
Common7\IDE\PublicAssemblies\

• Extend from ExtractionRule

• Required Attributes
• System.ComponentModel

• [DisplayName(“name”)]

• [Description(“desc”)]

• Provide implementation for Extract()
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Custom Rules: ExtractionEventArgs

• Passed via the Extract() method

• Provides access to 

– WebTestRequest
– WebTestResponse
– WebTest

• Success property (bool)

• Extract value(s) get set into the 
WebTestContext object via 
WebTest.Context.Add(string, string) method
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Code Demo

• Create an extraction rule to get an ASP.NET 

Label’s value
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Tip: JavaScript
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Tip: JavaScript

• Forget about it.
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Tip: Wait for stability

• Control name changes � Broken web tests

• Control hierarchy changes � Broken web tests

• Wait until your screens are reasonably stable
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WEB TEST PLUGINS
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Web Test Plugins

• Allow you to hook into the Pre- and Post- web test 
execution events
– Similar to [ClassInitialize] & [ClassCleanup]

• Extend from WebTestPlugin class in 
Microsoft.VisualStudio.TestTools.WebTesting
namespace of 
Microsoft.VisualStudio.QualityTools.WebTestFramework.dll

• Override PreWebTest() or PostWebTest()

• Class cannot be in the same project as the web test
• Downside: Can’t access app.config values in the normal way
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Web Test Request Plugin
• External class (cannot be in the same project as 

the web test)
• Allow you to hook into the Pre- and Post-

execution events
– Similar to [TestInitialize] & [TestCleanup]

• Extend from WebTestRequestPlugin class in 
Microsoft.VisualStudio.TestTools.WebTesting 
namespace of 
Microsoft.VisualStudio.QualityTools.WebTestFramework.dll

• Override PreRequest() and PostRequest()

• Downside: Can’t access app.config values in the normal way
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LOAD TESTS
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What are Load Tests?

• Usually a mix of Web Tests

• Used to simulate users using the features of 

your web site 

• You can also put Unit Tests in load tests
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Whuh? 

Add Unit Tests to a Load Test?

• My $0.02, helpful for testing WCF

• It’s (probably) a pain to simulate WCF through 
a load test

– (You’d have to re-invent the wheel.)
• Unit tests can re-use the WCF libraries

– (Done and done.)

• Writing Silverlight apps?  Writing SOA apps?  
This is important.
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Load Testing

• Create a load test by choosing existing unit tests
– Unit Tests
– Web Tests

• Stress tests the application by running the load 
test using simulated users

• Visual Studio Test Load Agent
– Allows you to enlist other computers in the load test
– Approximately 1000 simulated users per processor

• (Disclaimer: actual results may vary)

– CDW.com Price on 5/3/2008 � $4842.85
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It’s all about knowledge.

• Detect problems

• Diagnose problems

• Track performance over time

– Run load tests as part of the nightly build
– Use TFS2010 Reports to track trends

• Know what your app can actually handle.
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Two ways to run load tests.

• Generate load from Visual Studio 2010

– Uses only 1 core/processor
– Limited to 250 simulated users

• Generate load from a Test Rig

– It’s a way, way better test
– Simulate lots more users
– Costs a lot more (~$5k per 1000 simulated users)
– More setup
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Test Rig and an Application
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The Load Test Controller

• Orchestrates test run
• Captures data
• Manages licensing
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The Load Test Agents

• 1..n Agents per rig
• Generates load against application
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Demo: Create A Load Test

53Copyright © 2010, Benjamin Day Consulting, Inc.  www.benday.com

Configure the Controller

• Install SQL Express

– Used to store collected test run data

• Install Visual Studio 2010 Test Controller 

• Run the process as an ActiveDirectory domain 

user

– Example: LoadTestController

• Add a Virtual User License Pack
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Configure the Agent(s)

• Install the Agent

• Installation will ask which Controller

• Tip: Run the Agent service(s) using an Active 

Directory user

– Example: LoadAgent
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Permissions
• Performance Monitor Users 

– Controller user needs to be in this group
– Typical servers: Controller, Agent(s), Web Server, 

Database server
• TeamTestControllerAdmins

– Run tests on the rig
– View results
– Clean up the results database

• TeamTestControllerUsers
– Run tests on the rig
– View Results
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Use the Rig from Visual Studio 2010

Step 1

• Test � Manage Test Controllers…
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Use the Rig from Visual Studio 2010

Step 2a

• Default is no rig 
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Use the Rig from Visual Studio 2010

Step 2b

• Type the 

name of the 

Controller

• Hit Tab
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Use the Rig from Visual Studio 2010

Step 3

• Edit LocalRestRun.testrunconfig
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Use the Rig from Visual Studio 2010

Step 4a

• Click Roles

• Default Test execution method is local
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Use the Rig from Visual Studio 2010

Step 4b

• Change Test execution method to Remote 

execution

• Specify the name of the Controller
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Use the Rig from Visual Studio 2010

Step 5

• Run the Load Test
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Use the Rig from Visual Studio 2010

Step 6

• Enjoy the graphs
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Goals

• Get you “dangerous” with web tests

• Web Tests vs. Unit Tests

• Basics of load tests

• Load test rigs

• Maybe run this from a build.

– Prediction: we’re going to run out of time
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