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BackgroundWorker Component Overview

 

There are many commonly performed operations that can take a long time to execute. For example:

Image downloads

Web service invocations

File downloads and uploads (including for peer-to-peer applications)

Complex local computations

Database transactions

Local disk access, given its slow speed relative to memory access

Operations like these can cause your user interface to hang while they are running. When you want a responsive UI and you

are faced with long delays associated with such operations, the BackgroundWorker component provides a convenient

solution.

The BackgroundWorker component gives you the ability to execute time-consuming operations asynchronously ("in the

background"), on a thread different from your application's main UI thread. To use a BackgroundWorker, you simply tell it

what time-consuming worker method to execute in the background, and then you call the RunWorkerAsync method. Your

calling thread continues to run normally while the worker method runs asynchronously. When the method is finished, the

BackgroundWorker alerts the calling thread by firing the RunWorkerCompleted event, which optionally contains the results

of the operation.

The BackgroundWorker component is available from the Toolbox, in the Components tab. To add a BackgroundWorker to

your form, drag the BackgroundWorker component onto your form. It appears in the component tray, and its properties

appear in the Properties window.

To start your asynchronous operation, use the RunWorkerAsync method. RunWorkerAsync takes an optional object

parameter, which can be used to pass arguments to your worker method. The BackgroundWorker class exposes the DoWork

event, to which your worker thread is attached through a DoWork event handler.

The DoWork event handler takes a DoWorkEventArgs parameter, which has an Argument property. This property receives

the parameter from RunWorkerAsync and can be passed to your worker method, which will be called in the DoWork event

handler. The following example shows how to assign a result from a worker method called ComputeFibonacci. It is part of a

larger example, which you can find at How to: Implement a Form That Uses a Background Operation.

.NET Framework (current version)

' This event handler is where the actual work is done.

Private Sub backgroundWorker1_DoWork( _

ByVal sender As Object, _

ByVal e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

VB
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For more information on using event handlers, see Handling and Raising Events.

Caution

When using multithreading of any sort, you potentially expose yourself to very serious and complex bugs. Consult the

Managed Threading Best Practices before implementing any solution that uses multithreading.

For more information on using the BackgroundWorker class, see How to: Run an Operation in the Background.

See Also

NOT IN BUILD: Multithreading in Visual Basic

How to: Implement a Form That Uses a Background Operation

© 2016 Microsoft

' Get the BackgroundWorker object that raised this event.

Dim worker As BackgroundWorker = _

CType(sender, BackgroundWorker)

' Assign the result of the computation

' to the Result property of the DoWorkEventArgs

' object. This is will be available to the 

' RunWorkerCompleted eventhandler.

    e.Result = ComputeFibonacci(e.Argument, worker, e)

End Sub 'backgroundWorker1_DoWork
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Walkthrough: Multithreading with the
BackgroundWorker Component (Visual
Basic)

 

This walkthrough demonstrates how to create a multithreaded Windows Forms application that searches a text file for

occurrences of a word. It demonstrates:

Defining a class with a method that can be called by the BackgroundWorker component.

Handling events raised by the BackgroundWorker component.

Starting a BackgroundWorker component to run a method.

Implementing a Cancel button that stops the BackgroundWorker component.

To create the user interface

Open a new Visual Basic Windows Forms Application project, and create a form named Form1.1. 

Add two buttons and four text boxes to Form1.2. 

Name the objects as shown in the following table.

Object Property Setting

First button Name, Text Start, Start

Second button Name, Text Cancel, Cancel

First text box Name, Text SourceFile, ""

Second text box Name, Text CompareString, ""

Third text box Name, Text WordsCounted, "0"

Fourth text box Name, Text LinesCounted, "0"

3. 

Add a label next to each text box. Set the Text property for each label as shown in the following table.4. 

Visual Studio 2015
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Object Property Setting

First label Text Source File

Second label Text Compare String

Third label Text Matching Words

Fourth label Text Lines Counted

To create a BackgroundWorker component and subscribe to its

events

Add a BackgroundWorker component from the Components section of the ToolBox to the form. It will appear in

the form's component tray.

1. 

Set the following properties for the BackgroundWorker1 object.

Property Setting

WorkerReportsProgress True

WorkerSupportsCancellation True

2. 

To define the method that will run on a separate thread

From the Project menu, choose Add Class to add a class to the project. The Add New Item dialog box is displayed.1. 

Select Class from the templates window and enter Words.vb in the name field.2. 

Click Add. The Words class is displayed.3. 

Add the following code to the Words class:4. 

Public Class Words

' Object to store the current state, for passing to the caller.

Public Class CurrentState

Public LinesCounted As Integer

Public WordsMatched As Integer

End Class

Public SourceFile As String

Public CompareString As String

VB
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Private WordCount As Integer = 0

Private LinesCounted As Integer = 0

Public Sub CountWords(

ByVal worker As System.ComponentModel.BackgroundWorker,

ByVal e As System.ComponentModel.DoWorkEventArgs

    )

' Initialize the variables.

Dim state As New CurrentState

Dim line = ""

Dim elapsedTime = 20

Dim lastReportDateTime = Now

If CompareString Is Nothing OrElse

           CompareString = System.String.Empty Then

Throw New Exception("CompareString not specified.")

End If

Using myStream As New System.IO.StreamReader(SourceFile)

' Process lines while there are lines remaining in the file.

Do While Not myStream.EndOfStream

If worker.CancellationPending Then

                    e.Cancel = True

Exit Do

Else

                    line = myStream.ReadLine

                    WordCount += CountInString(line, CompareString)

                    LinesCounted += 1

' Raise an event so the form can monitor progress.

If Now > lastReportDateTime.AddMilliseconds(elapsedTime) Then

                        state.LinesCounted = LinesCounted

                        state.WordsMatched = WordCount

                        worker.ReportProgress(0, state)

                        lastReportDateTime = Now

End If

' Uncomment for testing.

'System.Threading.Thread.Sleep(5)

End If

Loop

' Report the final count values.

            state.LinesCounted = LinesCounted

            state.WordsMatched = WordCount

            worker.ReportProgress(0, state)

End Using

End Sub

Private Function CountInString(

ByVal SourceString As String,

ByVal CompareString As String
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To handle events from the thread

Add the following event handlers to your main form:

    ) As Integer

' This function counts the number of times

' a word is found in a line.

If SourceString Is Nothing Then

Return 0

End If

Dim EscapedCompareString =

            System.Text.RegularExpressions.Regex.Escape(CompareString)

' To count all occurrences of the string, even within words, remove

' both instances of "\b".

Dim regex As New System.Text.RegularExpressions.Regex(

"\b" + EscapedCompareString + "\b",

            System.Text.RegularExpressions.RegexOptions.IgnoreCase)

Dim matches As System.Text.RegularExpressions.MatchCollection

        matches = regex.Matches(SourceString)

Return matches.Count

End Function

End Class

Private Sub BackgroundWorker1_RunWorkerCompleted( 

ByVal sender As Object, 

ByVal e As System.ComponentModel.RunWorkerCompletedEventArgs

  ) Handles BackgroundWorker1.RunWorkerCompleted

' This event handler is called when the background thread finishes.

' This method runs on the main thread.

If e.Error IsNot Nothing Then

        MessageBox.Show("Error: " & e.Error.Message)

ElseIf e.Cancelled Then

        MessageBox.Show("Word counting canceled.")

Else

        MessageBox.Show("Finished counting words.")

End If

End Sub

Private Sub BackgroundWorker1_ProgressChanged( 

ByVal sender As Object, 

ByVal e As System.ComponentModel.ProgressChangedEventArgs

  ) Handles BackgroundWorker1.ProgressChanged

' This method runs on the main thread.

Dim state As Words.CurrentState = 

CType(e.UserState, Words.CurrentState)

VB
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To start and call a new thread that runs the WordCount method

Add the following procedures to your program:1. 

Call the StartThread method from the Start button on your form:2. 

To implement a Cancel button that stops the thread

Me.LinesCounted.Text = state.LinesCounted.ToString

Me.WordsCounted.Text = state.WordsMatched.ToString

End Sub

Private Sub BackgroundWorker1_DoWork( 

ByVal sender As Object, 

ByVal e As System.ComponentModel.DoWorkEventArgs

  ) Handles BackgroundWorker1.DoWork

' This event handler is where the actual work is done.

' This method runs on the background thread.

' Get the BackgroundWorker object that raised this event.

Dim worker As System.ComponentModel.BackgroundWorker

    worker = CType(sender, System.ComponentModel.BackgroundWorker)

' Get the Words object and call the main method.

Dim WC As Words = CType(e.Argument, Words)

    WC.CountWords(worker, e)

End Sub

Sub StartThread()

' This method runs on the main thread.

Me.WordsCounted.Text = "0"

' Initialize the object that the background worker calls.

Dim WC As New Words

    WC.CompareString = Me.CompareString.Text

    WC.SourceFile = Me.SourceFile.Text

' Start the asynchronous operation.

    BackgroundWorker1.RunWorkerAsync(WC)

End Sub

Private Sub Start_Click() Handles Start.Click

    StartThread()

End Sub

VB

VB

Walkthrough: Multithreading with the BackgroundWorker Component (Vis... https://msdn.microsoft.com/en-us/library/mt679034(d=printer).aspx

5 of 7 02.09.2016 1:31



Call the StopThread procedure from the Click event handler for the Cancel button.

Testing
You can now test the application to make sure it works correctly.

To test the application

Press F5 to run the application.1. 

When the form is displayed, enter the file path for the file you want to test in the sourceFile box. For example,

assuming your test file is named Test.txt, enter C:\Test.txt.

2. 

In the second text box, enter a word or phrase for the application to search for in the text file.3. 

Click the Start button. The LinesCounted button should begin incrementing immediately. The application

displays the message "Finished Counting" when it is done.

4. 

To test the Cancel button

Press F5 to start the application, and enter the file name and search word as described in the previous procedure.

Make sure that the file you choose is large enough to ensure you will have time to cancel the procedure before it is

finished.

1. 

Click the Start button to start the application.2. 

Click the Cancel button. The application should stop counting immediately.3. 

Next Steps
This application contains some basic error handling. It detects blank search strings. You can make this program more robust

by handling other errors, such as exceeding the maximum number of words or lines that can be counted.

See Also
Threading (Visual Basic)

Walkthrough: Authoring a Simple Multithreaded Component with Visual Basic

How to: Subscribe to and Unsubscribe from Events (C# Programming Guide)

Private Sub Cancel_Click() Handles Cancel.Click

' Cancel the asynchronous operation.

Me.BackgroundWorker1.CancelAsync()

End Sub

VB

Walkthrough: Multithreading with the BackgroundWorker Component (Vis... https://msdn.microsoft.com/en-us/library/mt679034(d=printer).aspx

6 of 7 02.09.2016 1:31



© 2016 Microsoft

Walkthrough: Multithreading with the BackgroundWorker Component (Vis... https://msdn.microsoft.com/en-us/library/mt679034(d=printer).aspx

7 of 7 02.09.2016 1:31



Walkthrough: Running an Operation in the
Background

 

If you have an operation that will take a long time to complete, and you do not want to cause delays in your user interface,

you can use the BackgroundWorker class to run the operation on another thread.

For a complete listing of the code used in this example, see How to: Run an Operation in the Background.

Note

The dialog boxes and menu commands you see might differ from those described in Help depending on your active

settings or edition. To change your settings, choose Import and Export Settings on the Tools menu. For more

information, see Customizing Development Settings in Visual Studio.

To run an operation in the background

With your form active in the Windows Forms Designer, drag two Button controls from the Toolbox to the form, and

then set the Name and Text properties of the buttons according to the following table.

Button Name Text

button1 startBtn Start

button2 cancelBtn Cancel

1. 

Open the Toolbox, click the Components tab, and then drag the BackgroundWorker component onto your form.

The backgroundWorker1 component appears in the Component Tray.

2. 

In the Properties window, set the WorkerSupportsCancellation property to true.3. 

In the Properties window, click on the Events button, and then double-click the DoWork and RunWorkerCompleted

events to create event handlers.

4. 

Insert your time-consuming code into the DoWork event handler.5. 

Extract any parameters required by the operation from the Argument property of the DoWorkEventArgs parameter.6. 

Assign the result of the computation to the Result property of the DoWorkEventArgs.7. 

.NET Framework (current version)
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This is will be available to the RunWorkerCompleted event handler.

Insert code for retrieving the result of your operation in the RunWorkerCompleted event handler.8. 

Implement the TimeConsumingOperation method.9. 

Private Sub backgroundWorker1_DoWork( _

sender As Object, e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

' Do not access the form's BackgroundWorker reference directly.

' Instead, use the reference provided by the sender parameter.

Dim bw As BackgroundWorker = CType( sender, BackgroundWorker )

' Extract the argument.

Dim arg As Integer = Fix(e.Argument)

' Start the time‐consuming operation.

   e.Result = TimeConsumingOperation(bw, arg)

' If the operation was canceled by the user, 

' set the DoWorkEventArgs.Cancel property to true.

If bw.CancellationPending Then

      e.Cancel = True

End If

End Sub   

' This event handler demonstrates how to interpret 

' the outcome of the asynchronous operation implemented

' in the DoWork event handler.

Private Sub backgroundWorker1_RunWorkerCompleted( _

sender As Object, e As RunWorkerCompletedEventArgs) _

Handles backgroundWorker1.RunWorkerCompleted

If e.Cancelled Then

' The user canceled the operation.

      MessageBox.Show("Operation was canceled")

ElseIf (e.Error IsNot Nothing) Then

' There was an error during the operation.

Dim msg As String = String.Format("An error occurred: {0}", e.Error.Message)

      MessageBox.Show(msg)

Else

' The operation completed normally.

Dim msg As String = String.Format("Result = {0}", e.Result)

      MessageBox.Show(msg)

End If

End Sub   

VB

VB
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In the Windows Forms Designer, double-click startButton to create the Click event handler.10. 

Call the RunWorkerAsync method in the Click event handler for startButton.11. 

' This method models an operation that may take a long time 

' to run. It can be cancelled, it can raise an exception,

' or it can exit normally and return a result. These outcomes

' are chosen randomly.

Private Function TimeConsumingOperation( _

bw As BackgroundWorker, _

sleepPeriod As Integer) As Integer

Dim result As Integer = 0

Dim rand As New Random()

While Not bw.CancellationPending

Dim [exit] As Boolean = False

Select Case rand.Next(3)

' Raise an exception.

Case 0

Throw New Exception("An error condition occurred.")

Exit While

' Sleep for the number of milliseconds

' specified by the sleepPeriod parameter.

Case 1

                 Thread.Sleep(sleepPeriod)

Exit While

' Exit and return normally.

Case 2

                 result = 23

                 [exit] = True

Exit While

Case Else

Exit While

End Select

If [exit] Then

Exit While

End If

End While

Return result

End Function

VB

VB
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In the Windows Forms Designer, double-click cancelButton to create the Click event handler.12. 

Call the CancelAsync method in the Click event handler for cancelButton.13. 

At the top of the file, import the System.ComponentModel and System.Threading namespaces.14. 

Press F6 to build the solution, and then press CTRL-F5 to run the application outside the debugger.15. 

Note

If you press F5 to run the application under the debugger, the exception raised in the TimeConsumingOperation

method is caught and displayed by the debugger. When you run the application outside the debugger, the

BackgroundWorker handles the exception and caches it in the Error property of the RunWorkerCompletedEventArgs.

Click the Start button to run an asynchronous operation, and then click the Cancel button to stop a running

asynchronous operation.

The outcome of each operation is displayed in a MessageBox.

1. 

Next Steps

Implement a form that reports progress as an asynchronous operation proceeds. For more information, see How to:

Implement a Form That Uses a Background Operation.

Implement a class that supports the Asynchronous Pattern for Components. For more information, see Implementing

the Event-based Asynchronous Pattern.

Private Sub startButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles

startBtn.Click

Me.backgroundWorker1.RunWorkerAsync(2000)

End Sub

Private Sub cancelButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles

cancelBtn.Click

Me.backgroundWorker1.CancelAsync()

End Sub

Imports System

Imports System.ComponentModel

Imports System.Drawing

Imports System.Threading

Imports System.Windows.Forms

VB

VB
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See Also
BackgroundWorker

DoWorkEventArgs

How to: Implement a Form That Uses a Background Operation

How to: Run an Operation in the Background

BackgroundWorker Component

© 2016 Microsoft
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How to: Download a File in the Background

 

Downloading a file is a common task, and it is often useful to run this potentially time-consuming operation on a separate

thread. Use the BackgroundWorker component to accomplish this task with very little code.

Example
The following code example demonstrates how to use a BackgroundWorker component to load an XML file from a URL.

When the user clicks the Download button, the Click event handler calls the RunWorkerAsync method of a

BackgroundWorker component to start the download operation. The button is disabled for the duration of the download,

and then enabled when the download is complete. A MessageBox displays the contents of the file.

.NET Framework (current version)

Imports System

Imports System.Collections.Generic

Imports System.ComponentModel

Imports System.Drawing

Imports System.Threading

Imports System.Windows.Forms

Imports System.Xml

Public Class Form1

Inherits Form

Private WithEvents downloadButton As Button

Private WithEvents progressBar1 As ProgressBar

Private WithEvents backgroundWorker1 As BackgroundWorker

Private document As XmlDocument = Nothing

Public Sub New()

        InitializeComponent()

Me.backgroundWorker1 = New System.ComponentModel.BackgroundWorker()

End Sub

Private Sub downloadButton_Click( _

ByVal sender As Object, _

ByVal e As EventArgs) _

Handles downloadButton.Click

' Start the download operation in the background.

Me.backgroundWorker1.RunWorkerAsync()

' Disable the button for the duration of the download.

Me.downloadButton.Enabled = False

' Once you have started the background thread you 

VB
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' can exit the handler and the application will 

' wait until the RunWorkerCompleted event is raised.

' If you want to do something else in the main thread,

' such as update a progress bar, you can do so in a loop 

' while checking IsBusy to see if the background task is

' still running.

While Me.backgroundWorker1.IsBusy

            progressBar1.Increment(1)

' Keep UI messages moving, so the form remains 

' responsive during the asynchronous operation.

            Application.DoEvents()

End While

End Sub

Private Sub backgroundWorker1_DoWork( _

ByVal sender As Object, _

ByVal e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

        document = New XmlDocument()

' Replace this file name with a valid file name.

        document.Load("http://www.tailspintoys.com/sample.xml")

' Uncomment the following line to

' simulate a noticeable latency.

'Thread.Sleep(5000);

End Sub

Private Sub backgroundWorker1_RunWorkerCompleted( _

ByVal sender As Object, _

ByVal e As RunWorkerCompletedEventArgs) _

Handles backgroundWorker1.RunWorkerCompleted

' Set progress bar to 100% in case it isn't already there.

        progressBar1.Value = 100

If e.Error Is Nothing Then

            MessageBox.Show(document.InnerXml, "Download Complete")

Else

            MessageBox.Show("Failed to download file", "Download failed", 

MessageBoxButtons.OK, MessageBoxIcon.Error)

End If

' Enable the download button and reset the progress bar.

Me.downloadButton.Enabled = True

        progressBar1.Value = 0

End Sub

#Region "Windows Form Designer generated code"

' <summary>

' Required designer variable.

' </summary>
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Private components As System.ComponentModel.IContainer = Nothing

' <summary>

' Clean up any resources being used.

' </summary>

' <param name="disposing">true if managed resources should be disposed; otherwise, 

false.</param>

Protected Overrides Sub Dispose(ByVal disposing As Boolean)

If disposing AndAlso (components IsNot Nothing) Then

            components.Dispose()

End If

MyBase.Dispose(disposing)

End Sub

' <summary>

' Required method for Designer support ‐ do not modify

' the contents of this method with the code editor.

' </summary>

Private Sub InitializeComponent()

Me.downloadButton = New System.Windows.Forms.Button

Me.progressBar1 = New System.Windows.Forms.ProgressBar

Me.SuspendLayout()

'

'downloadButton

'

Me.downloadButton.Location = New System.Drawing.Point(12, 12)

Me.downloadButton.Name = "downloadButton"

Me.downloadButton.Size = New System.Drawing.Size(100, 23)

Me.downloadButton.TabIndex = 0

Me.downloadButton.Text = "Download file"

Me.downloadButton.UseVisualStyleBackColor = True

'

'progressBar1

'

Me.progressBar1.Location = New System.Drawing.Point(12, 50)

Me.progressBar1.Name = "progressBar1"

Me.progressBar1.Size = New System.Drawing.Size(100, 26)

Me.progressBar1.TabIndex = 1

'

'Form1

'

Me.AutoScaleDimensions = New System.Drawing.SizeF(6.0!, 13.0!)

Me.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font

Me.ClientSize = New System.Drawing.Size(136, 104)

Me.Controls.Add(Me.downloadButton)

Me.Controls.Add(Me.progressBar1)

Me.Name = "Form1"

Me.Text = "Form1"

Me.ResumeLayout(False)

End Sub

#End Region

End Class
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Downloading the file

The file is downloaded on the BackgroundWorker component's worker thread, which runs the DoWork event handler. This

thread starts when your code calls the RunWorkerAsync method.

Waiting for a BackgroundWorker to finish

The downloadButton_Click event handler demonstrates how to wait for a BackgroundWorker component to finish its

asynchronous task.

If you only want the application to respond to events and do not want to do any work in the main thread while you wait for

the background thread to complete, just exit the handler.

If you want to continue doing work in the main thread, use the IsBusy property to determine whether the

BackgroundWorker thread is still running. In the example, a progress bar is updated while the download is processing. Be

sure to call the Application.DoEvents method to keep the UI responsive.

Public Class Program

' <summary>

' The main entry point for the application.

' </summary>

    <STAThread()> _

Shared Sub Main()

        Application.EnableVisualStyles()

        Application.Run(New Form1())

End Sub

End Class

Private Sub backgroundWorker1_DoWork( _

ByVal sender As Object, _

ByVal e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

    document = New XmlDocument()

' Replace this file name with a valid file name.

    document.Load("http://www.tailspintoys.com/sample.xml")

' Uncomment the following line to

' simulate a noticeable latency.

'Thread.Sleep(5000);

End Sub

Private Sub downloadButton_Click( _

ByVal sender As Object, _

ByVal e As EventArgs) _

VB

VB
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Displaying the result

The backgroundWorker1_RunWorkerCompleted method handles the RunWorkerCompleted event and is called when the

background operation is completed. This method first checks the AsyncCompletedEventArgs.Error property. If

AsyncCompletedEventArgs.Error is null, then this method displays the contents of the file. It then enables the download

button, which was disabled when the download began, and it resets the progress bar.

Handles downloadButton.Click

' Start the download operation in the background.

Me.backgroundWorker1.RunWorkerAsync()

' Disable the button for the duration of the download.

Me.downloadButton.Enabled = False

' Once you have started the background thread you 

' can exit the handler and the application will 

' wait until the RunWorkerCompleted event is raised.

' If you want to do something else in the main thread,

' such as update a progress bar, you can do so in a loop 

' while checking IsBusy to see if the background task is

' still running.

While Me.backgroundWorker1.IsBusy

        progressBar1.Increment(1)

' Keep UI messages moving, so the form remains 

' responsive during the asynchronous operation.

        Application.DoEvents()

End While

End Sub

Private Sub backgroundWorker1_RunWorkerCompleted( _

ByVal sender As Object, _

ByVal e As RunWorkerCompletedEventArgs) _

Handles backgroundWorker1.RunWorkerCompleted

' Set progress bar to 100% in case it isn't already there.

    progressBar1.Value = 100

If e.Error Is Nothing Then

        MessageBox.Show(document.InnerXml, "Download Complete")

Else

        MessageBox.Show("Failed to download file", "Download failed", 

MessageBoxButtons.OK, MessageBoxIcon.Error)

End If

' Enable the download button and reset the progress bar.

Me.downloadButton.Enabled = True

    progressBar1.Value = 0

End Sub

VB
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Compiling the Code
This example requires:

References to the System.Drawing, System.Windows.Forms, and System.Xml assemblies.

For information about building this example from the command line for Visual Basic or Visual C#, see Building from the

Command Line (Visual Basic) or Command-line Building With csc.exe. You can also build this example in Visual Studio by

pasting the code into a new project. Also see How to: Compile and Run a Complete Windows Forms Code Example Using

Visual Studio.

Robust Programming
Always check the AsyncCompletedEventArgs.Error property in your RunWorkerCompleted event handler before attempting

to access the RunWorkerCompletedEventArgs.Result property or any other object that may have been affected by the

DoWork event handler.

See Also
BackgroundWorker

How to: Run an Operation in the Background
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How to: Implement a Form That Uses a
Background Operation

 

The following example program creates a form that calculates Fibonacci numbers. The calculation runs on a thread that is

separate from the user interface thread, so the user interface continues to run without delays as the calculation proceeds.

There is extensive support for this task in Visual Studio.

Also see Walkthrough: Implementing a Form That Uses a Background Operation.

Example

.NET Framework (current version)

Imports System

Imports System.Collections

Imports System.ComponentModel

Imports System.Drawing

Imports System.Threading

Imports System.Windows.Forms

Public Class FibonacciForm

Inherits System.Windows.Forms.Form

Private numberToCompute As Integer = 0

Private highestPercentageReached As Integer = 0

Private numericUpDown1 As System.Windows.Forms.NumericUpDown

Private WithEvents startAsyncButton As System.Windows.Forms.Button

Private WithEvents cancelAsyncButton As System.Windows.Forms.Button

Private progressBar1 As System.Windows.Forms.ProgressBar

Private resultLabel As System.Windows.Forms.Label

Private WithEvents backgroundWorker1 As System.ComponentModel.BackgroundWorker

Public Sub New()

        InitializeComponent()

End Sub 'NewNew

Private Sub startAsyncButton_Click(ByVal sender As System.Object, _

ByVal e As System.EventArgs) _

Handles startAsyncButton.Click

' Reset the text in the result label.

        resultLabel.Text = [String].Empty

VB
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' Disable the UpDown control until 

' the asynchronous operation is done.

Me.numericUpDown1.Enabled = False

' Disable the Start button until 

' the asynchronous operation is done.

Me.startAsyncButton.Enabled = False

' Enable the Cancel button while 

' the asynchronous operation runs.

Me.cancelAsyncButton.Enabled = True

' Get the value from the UpDown control.

        numberToCompute = CInt(numericUpDown1.Value)

' Reset the variable for percentage tracking.

        highestPercentageReached = 0

' Start the asynchronous operation.

        backgroundWorker1.RunWorkerAsync(numberToCompute)

End Sub 

Private Sub cancelAsyncButton_Click( _

ByVal sender As System.Object, _

ByVal e As System.EventArgs) _

Handles cancelAsyncButton.Click

' Cancel the asynchronous operation.

Me.backgroundWorker1.CancelAsync()

' Disable the Cancel button.

        cancelAsyncButton.Enabled = False

End Sub 'cancelAsyncButton_Click

' This event handler is where the actual work is done.

Private Sub backgroundWorker1_DoWork( _

ByVal sender As Object, _

ByVal e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

' Get the BackgroundWorker object that raised this event.

Dim worker As BackgroundWorker = _

CType(sender, BackgroundWorker)

' Assign the result of the computation

' to the Result property of the DoWorkEventArgs

' object. This is will be available to the 

' RunWorkerCompleted eventhandler.

        e.Result = ComputeFibonacci(e.Argument, worker, e)

End Sub 'backgroundWorker1_DoWork

' This event handler deals with the results of the
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' background operation.

Private Sub backgroundWorker1_RunWorkerCompleted( _

ByVal sender As Object, ByVal e As RunWorkerCompletedEventArgs) _

Handles backgroundWorker1.RunWorkerCompleted

' First, handle the case where an exception was thrown.

If (e.Error IsNot Nothing) Then

            MessageBox.Show(e.Error.Message)

ElseIf e.Cancelled Then

' Next, handle the case where the user canceled the 

' operation.

' Note that due to a race condition in 

' the DoWork event handler, the Cancelled

' flag may not have been set, even though

' CancelAsync was called.

            resultLabel.Text = "Canceled"

Else

' Finally, handle the case where the operation succeeded.

            resultLabel.Text = e.Result.ToString()

End If

' Enable the UpDown control.

Me.numericUpDown1.Enabled = True

' Enable the Start button.

        startAsyncButton.Enabled = True

' Disable the Cancel button.

        cancelAsyncButton.Enabled = False

End Sub 'backgroundWorker1_RunWorkerCompleted

' This event handler updates the progress bar.

Private Sub backgroundWorker1_ProgressChanged( _

ByVal sender As Object, ByVal e As ProgressChangedEventArgs) _

Handles backgroundWorker1.ProgressChanged

Me.progressBar1.Value = e.ProgressPercentage

End Sub

' This is the method that does the actual work. For this

' example, it computes a Fibonacci number and

' reports progress as it does its work.

Function ComputeFibonacci( _

ByVal n As Integer, _

ByVal worker As BackgroundWorker, _

ByVal e As DoWorkEventArgs) As Long

' The parameter n must be >= 0 and <= 91.

' Fib(n), with n > 91, overflows a long.

If n < 0 OrElse n > 91 Then

Throw New ArgumentException( _

"value must be >= 0 and <= 91", "n")

End If
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Dim result As Long = 0

' Abort the operation if the user has canceled.

' Note that a call to CancelAsync may have set 

' CancellationPending to true just after the

' last invocation of this method exits, so this 

' code will not have the opportunity to set the 

' DoWorkEventArgs.Cancel flag to true. This means

' that RunWorkerCompletedEventArgs.Cancelled will

' not be set to true in your RunWorkerCompleted

' event handler. This is a race condition.

If worker.CancellationPending Then

            e.Cancel = True

Else

If n < 2 Then

                result = 1

Else

                result = ComputeFibonacci(n ‐ 1, worker, e) + _

                         ComputeFibonacci(n ‐ 2, worker, e)

End If

' Report progress as a percentage of the total task.

Dim percentComplete As Integer = _

CSng(n) / CSng(numberToCompute) * 100

If percentComplete > highestPercentageReached Then

                highestPercentageReached = percentComplete

                worker.ReportProgress(percentComplete)

End If

End If

Return result

End Function

Private Sub InitializeComponent()

Me.numericUpDown1 = New System.Windows.Forms.NumericUpDown

Me.startAsyncButton = New System.Windows.Forms.Button

Me.cancelAsyncButton = New System.Windows.Forms.Button

Me.resultLabel = New System.Windows.Forms.Label

Me.progressBar1 = New System.Windows.Forms.ProgressBar

Me.backgroundWorker1 = New System.ComponentModel.BackgroundWorker

CType(Me.numericUpDown1, System.ComponentModel.ISupportInitialize).BeginInit()

Me.SuspendLayout()

'

'numericUpDown1

'

Me.numericUpDown1.Location = New System.Drawing.Point(16, 16)

Me.numericUpDown1.Maximum = New Decimal(New Integer() {91, 0, 0, 0})

Me.numericUpDown1.Minimum = New Decimal(New Integer() {1, 0, 0, 0})

Me.numericUpDown1.Name = "numericUpDown1"

Me.numericUpDown1.Size = New System.Drawing.Size(80, 20)
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Me.numericUpDown1.TabIndex = 0

Me.numericUpDown1.Value = New Decimal(New Integer() {1, 0, 0, 0})

'

'startAsyncButton

'

Me.startAsyncButton.Location = New System.Drawing.Point(16, 72)

Me.startAsyncButton.Name = "startAsyncButton"

Me.startAsyncButton.Size = New System.Drawing.Size(120, 23)

Me.startAsyncButton.TabIndex = 1

Me.startAsyncButton.Text = "Start Async"

'

'cancelAsyncButton

'

Me.cancelAsyncButton.Enabled = False

Me.cancelAsyncButton.Location = New System.Drawing.Point(153, 72)

Me.cancelAsyncButton.Name = "cancelAsyncButton"

Me.cancelAsyncButton.Size = New System.Drawing.Size(119, 23)

Me.cancelAsyncButton.TabIndex = 2

Me.cancelAsyncButton.Text = "Cancel Async"

'

'resultLabel

'

Me.resultLabel.BorderStyle = System.Windows.Forms.BorderStyle.Fixed3D

Me.resultLabel.Location = New System.Drawing.Point(112, 16)

Me.resultLabel.Name = "resultLabel"

Me.resultLabel.Size = New System.Drawing.Size(160, 23)

Me.resultLabel.TabIndex = 3

Me.resultLabel.Text = "(no result)"

Me.resultLabel.TextAlign = System.Drawing.ContentAlignment.MiddleCenter

'

'progressBar1

'

Me.progressBar1.Location = New System.Drawing.Point(18, 48)

Me.progressBar1.Name = "progressBar1"

Me.progressBar1.Size = New System.Drawing.Size(256, 8)

Me.progressBar1.TabIndex = 4

'

'backgroundWorker1

'

Me.backgroundWorker1.WorkerReportsProgress = True

Me.backgroundWorker1.WorkerSupportsCancellation = True

'

'FibonacciForm

'

Me.ClientSize = New System.Drawing.Size(292, 118)

Me.Controls.Add(Me.progressBar1)

Me.Controls.Add(Me.resultLabel)

Me.Controls.Add(Me.cancelAsyncButton)

Me.Controls.Add(Me.startAsyncButton)

Me.Controls.Add(Me.numericUpDown1)

Me.Name = "FibonacciForm"

Me.Text = "Fibonacci Calculator"

CType(Me.numericUpDown1, System.ComponentModel.ISupportInitialize).EndInit()

Me.ResumeLayout(False)
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Compiling the Code
This example requires:

References to the System, System.Drawing, and System.Windows.Forms assemblies.

For information about building this example from the command line for Visual Basic or Visual C#, see Building from the

Command Line (Visual Basic) or Command-line Building With csc.exe. You can also build this example in Visual Studio by

pasting the code into a new project. Also see How to: Compile and Run a Complete Windows Forms Code Example Using

Visual Studio.

Robust Programming

Caution

When using multithreading of any sort, you potentially expose yourself to very serious and complex bugs. Consult the

Managed Threading Best Practices before implementing any solution that uses multithreading.

See Also
BackgroundWorker

DoWorkEventArgs

Event-based Asynchronous Pattern Overview

Managed Threading Best Practices

© 2016 Microsoft

End Sub 'InitializeComponent

    <STAThread()> _

Shared Sub Main()

        Application.Run(New FibonacciForm)

End Sub 'Main

End Class 'FibonacciForm 
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How to: Run an Operation in the Background

 

If you have an operation that will take a long time to complete, and you do not want to cause delays in your user interface,

you can use the BackgroundWorker class to run the operation on another thread.

The following code example shows how to run a time-consuming operation in the background. The form has Start and

Cancel buttons. Click the Start button to run an asynchronous operation. Click the Cancel button to stop a running

asynchronous operation. The outcome of each operation is displayed in a MessageBox.

There is extensive support for this task in Visual Studio.

Also see Walkthrough: Running an Operation in the Background.

Example

.NET Framework (current version)

Imports System

Imports System.ComponentModel

Imports System.Drawing

Imports System.Threading

Imports System.Windows.Forms

Public Class Form1

Inherits Form

Public Sub New()

      InitializeComponent()

End Sub

Private Sub backgroundWorker1_DoWork( _

   sender As Object, e As DoWorkEventArgs) _

Handles backgroundWorker1.DoWork

' Do not access the form's BackgroundWorker reference directly.

' Instead, use the reference provided by the sender parameter.

Dim bw As BackgroundWorker = CType( sender, BackgroundWorker )

' Extract the argument.

Dim arg As Integer = Fix(e.Argument)

' Start the time‐consuming operation.

      e.Result = TimeConsumingOperation(bw, arg)

' If the operation was canceled by the user, 

' set the DoWorkEventArgs.Cancel property to true.

If bw.CancellationPending Then

VB
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         e.Cancel = True

End If

End Sub   

' This event handler demonstrates how to interpret 

' the outcome of the asynchronous operation implemented

' in the DoWork event handler.

Private Sub backgroundWorker1_RunWorkerCompleted( _

   sender As Object, e As RunWorkerCompletedEventArgs) _

Handles backgroundWorker1.RunWorkerCompleted

If e.Cancelled Then

' The user canceled the operation.

         MessageBox.Show("Operation was canceled")

ElseIf (e.Error IsNot Nothing) Then

' There was an error during the operation.

Dim msg As String = String.Format("An error occurred: {0}", e.Error.Message)

         MessageBox.Show(msg)

Else

' The operation completed normally.

Dim msg As String = String.Format("Result = {0}", e.Result)

         MessageBox.Show(msg)

End If

End Sub   

' This method models an operation that may take a long time 

' to run. It can be cancelled, it can raise an exception,

' or it can exit normally and return a result. These outcomes

' are chosen randomly.

Private Function TimeConsumingOperation( _

   bw As BackgroundWorker, _

   sleepPeriod As Integer) As Integer

Dim result As Integer = 0

Dim rand As New Random()

While Not bw.CancellationPending

Dim [exit] As Boolean = False

Select Case rand.Next(3)

' Raise an exception.

Case 0

Throw New Exception("An error condition occurred.")

Exit While

' Sleep for the number of milliseconds

' specified by the sleepPeriod parameter.

Case 1

                    Thread.Sleep(sleepPeriod)

Exit While

' Exit and return normally.
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Case 2

                    result = 23

                    [exit] = True

Exit While

Case Else

Exit While

End Select

If [exit] Then

Exit While

End If

End While

Return result

End Function

Private Sub startButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles

startBtn.Click

Me.backgroundWorker1.RunWorkerAsync(2000)

End Sub

Private Sub cancelButton_Click(ByVal sender As Object, ByVal e As EventArgs) Handles

cancelBtn.Click

Me.backgroundWorker1.CancelAsync()

End Sub

' <summary>

' Required designer variable.

' </summary>

Private components As System.ComponentModel.IContainer = Nothing

' <summary>

' Clean up any resources being used.

' </summary>

' <param name="disposing">true if managed resources should be disposed; otherwise, 

false.</param>

Protected Overrides Sub Dispose(ByVal disposing As Boolean)

If disposing AndAlso (components IsNot Nothing) Then

            components.Dispose()

End If

MyBase.Dispose(disposing)

End Sub 'Dispose

#Region "Windows Form Designer generated code"

' <summary>

' Required method for Designer support ‐ do not modify

' the contents of this method with the code editor.

' </summary>

Private Sub InitializeComponent()

Me.backgroundWorker1 = New System.ComponentModel.BackgroundWorker()
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Me.startBtn = New System.Windows.Forms.Button()

Me.cancelBtn = New System.Windows.Forms.Button()

Me.SuspendLayout()

' 

' backgroundWorker1

' 

Me.backgroundWorker1.WorkerSupportsCancellation = True

' 

' startButton

' 

Me.startBtn.Location = New System.Drawing.Point(12, 12)

Me.startBtn.Name = "startButton"

Me.startBtn.Size = New System.Drawing.Size(75, 23)

Me.startBtn.TabIndex = 0

Me.startBtn.Text = "Start"

' 

' cancelButton

' 

Me.cancelBtn.Location = New System.Drawing.Point(94, 11)

Me.cancelBtn.Name = "cancelButton"

Me.cancelBtn.Size = New System.Drawing.Size(75, 23)

Me.cancelBtn.TabIndex = 1

Me.cancelBtn.Text = "Cancel"

' 

' Form1

' 

Me.AutoScaleDimensions = New System.Drawing.SizeF(6.0F, 13.0F)

Me.AutoScaleMode = System.Windows.Forms.AutoScaleMode.Font

Me.ClientSize = New System.Drawing.Size(183, 49)

Me.Controls.Add(cancelBtn)

Me.Controls.Add(startBtn)

Me.Name = "Form1"

Me.Text = "Form1"

Me.ResumeLayout(False)

End Sub

#End Region

Private WithEvents backgroundWorker1 As System.ComponentModel.BackgroundWorker

Private WithEvents startBtn As System.Windows.Forms.Button

Private WithEvents cancelBtn As System.Windows.Forms.Button

End Class 

Public Class Program

Private Sub New()

End Sub

' <summary>

' The main entry point for the application.

' </summary>

    <STAThread()> _
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Compiling the Code
This example requires:

References to the System, System.Drawing and System.Windows.Forms assemblies.

For information about building this example from the command line for Visual Basic or Visual C#, see Building from the

Command Line (Visual Basic) or Command-line Building With csc.exe. You can also build this example in Visual Studio by

pasting the code into a new project. Also see How to: Compile and Run a Complete Windows Forms Code Example Using

Visual Studio.

See Also
BackgroundWorker

DoWorkEventArgs
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Shared Sub Main()

        Application.EnableVisualStyles()

        Application.Run(New Form1())

End Sub

End Class
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