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Threading in Windows Forms Applications
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The ISynchronizelnvoke Interface
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' This method must run in the main UI thread.
Sub ShowMessage (ByVal msg As String)
Me.lblMessage.Text = msg
Me.Refresh ()
End Sub
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' A delegate that can point to the ShowMessage procedure
Delegate Sub ShowMessageDelegate (ByVal msg As String)

' An instance of the delegate

Dim threadSafeDelegate As ShowMessageDelegate
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' Parse the c:\Windows directory when the user clicks this button.
Private Sub btnSearch Click(ByVal sender As Object, ByVal e As EventArgs)
Handles btnSearch.Click
Dim t As New Thread(AddressOf SearchFiles)
t.Start ("c:\windows")
End Sub
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' (This method runs in a non-UI thread.)



Sub SearchFiles (ByVal arg As Object)
' Retrieve the argument.
Dim path As String = arg.ToString()
' Prepare the delegate
threadSafeDelegate = New ShowMessageDelegate (AddressOf ShowMessage)
' Invoke the worker procedure. (The result isn't used in this demo.)
Dim files As List (Of String) = GetFiles (path)
' Show that execution has terminated.
Dim msg As String = String.Format ("Found {0} files", files.Count)
Me.Invoke (threadSafeDelegate, msqg)
End Sub
' A recursive function that retrieves all the files in a directory tree
(This method runs in a non-UI thread.)
Function GetFiles (ByVal path As String) As List (Of String)
' Display a message.
Dim msg As String = String.Format ("Parsing directory {0}", path)
Me.Invoke (threadSafeDelegate, msg)
' Read the files in this folder and all subfolders.
Dim files As New List (Of String)
For Each fi As String In Directory.GetFiles (path)
files.Add (f1i)
Next
For Each di As String In Directory.GetDirectories (path)
files.AddRange (GetFiles (di))
Next
Return files
End Function
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' (Inside the SearchFiles and GetFiles methods)
If Me.InvokeRequired Then
Me.Invoke (threadSafeDelegate, msq)
Else
ShowMessage (msqg)
End If
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' This method can run in the UI thread or in a non-UI thread.
Sub ShowMessage (ByVal msg As String)
' Use the Invoke method only if necessary.

If Me.InvokeRequired Then
Me.Invoke (threadSafeDelegate, msqg)
Return

End If

Me.lblMessage.Text = msg
Me.Refresh ()
End Sub
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The BackgroundWorker Component
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' The button that starts the asynchronous operation

Private Sub btnStart Click(ByVal sender As Object, ByVal e As EventArgs)
Handles btnStart.Click
Dim argument As Object = "abcde" ' The argument

BackgroundWorkerl.RunWorkerAsync (argument)
' Disable this button, and enable the "Stop" button.
btnStart.Enabled = False
btnStop.Enabled = True
End Sub
' The button that cancels the asynchronous operation
Private Sub btnStop Click(ByVal sender As Object, ByVal e As EventArgs)
Handles btnStop.Click
BackgroundWorkerl.RunWorkerAsync (argument)
End Sub



' The code that performs the asynchronous operation
Private Sub BackgroundWorkerl DoWork (ByVal sender As Object,
ByVal e As DoWorkEventArgs) Handles BackgroundWorkerl.DoWork
' Retrieve the argument.
Dim argument As Object = e.Argument

Dim percentage As Integer = 0

' The core of the asynchronous task
Do Until BackgroundWorkerl.CancellationPending

' Report progress when it makes sense to do so.
BackgroundWorkerl.ReportProgress (percentage)
Loop
' Return the result to the caller.
e.Result = primes
End Sub

' This method runs when the ReportProgress method is invoked.

Private Sub BackgroundWorkerl ProgressChanged(ByVal sender As Object,
ByVal e As ProgressChangedEventArgs) Handles
BackgroundWorkerl.ProgressChanged

' It is safe to access the user interface from here.
' For example, show the progress on a progress bar or another control.
ToolStripProgressBarl.Value = e.ProgressPercentage

End Sub

' This method runs when the asynchronous task is completed (or canceled).
Private Sub BackgroundWorkerl RunWorkerCompleted (ByVal sender As Object,
ByVal e As RunWorkerCompletedEventArgs) Handles
BackgroundWorkerl.RunWorkerCompleted
' It is safe to access the user interface from here.

' Reset the Enabled state of the Start and Stop buttons.
btnStart.Enabled = True
btnStop.Enabled = False

End Sub
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' The result from the SearchFiles procedure
Dim files As List (Of String)
' We need this variable to avoid nested calls to ProgressChanged.

Dim callInProgress As Boolean

' The same button works as a Start and a Stop button.
Private Sub btnStart Click(ByVal sender As Object, ByVal e As EventArgs)
Handles btnStart.Click
If btnStart.Text = "Start" Then
lstFiles.Items.Clear ()
Me.BackgroundWorkerl.RunWorkerAsync ("c:\windows")

Me.btnStart.Text = "Stop"
Else
Me.BackgroundWorkerl.CancelAsync ()
End If
End Sub

' The code that starts the asynchronous file search
Private Sub BackgroundWorkerl DoWork (ByVal sender As Object,
ByVal e As DoWorkEventArgs) Handles BackgroundWorkerl.DoWork



' Retrieve the argument.

Dim path As String = e.Argument.ToString()
' Invoke the worker procedure.

files = New List (Of String)

SearchFiles (path)
' Return a result to the RunWorkerCompleted event.

Dim msg As String = String.Format ("Found {0} files",
e.Result = msg
End Sub

files.Count)

' A recursive function that retrieves all the files in a directory tree.

Sub SearchFiles (ByVal path As String)
' Display a message.

Dim msg As String = String.Format ("Parsing directory {0}", path)

' Notice that we don't really use the percentage;
' instead, we pass the message in the UserState property.
Me.BackgroundWorkerl.ReportProgress (0, msqg)

' Read the files in this folder and all subfolders.

' Exit immediately if the task has been canceled.

For Each fi As String In Directory.GetFiles (path)
If Me.BackgroundWorkerl.CancellationPending Then Return
files.Add (f1i)

Next
For Each di As String In Directory.GetDirectories (path)

If Me.BackgroundWorkerl.CancellationPending Then Return
SearchFiles (di)
Next
End Sub

Private Sub BackgroundWorkerl ProgressChanged(ByVal sender As Object,
ByVal e As ProgressChangedEventArgs)
Handles BackgroundWorkerl.ProgressChanged
' Reject nested calls.
If callInProgress Then Return

callInProgress = True
' Display the message, received in the UserState property.

Me.lblMessage.Text = e.UserState.ToString()

' Display all files added since last call.

For 1 As Integer = lstFiles.Items.Count To files.Count
lstFiles.Items.Add(files (1))

Next

Me.Refresh ()
' Let the Windows operating system process message in the queue.

' If you omit this call, clicks on buttons are ignored.
Application.DoEvents ()
callInProgress = False

End Sub
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Private Sub BackgroundWorkerl RunWorkerCompleted (ByVal sender As Object,
ByVal e As RunWorkerCompletedEventArgs)
Handles BackgroundWorkerl.RunWorkerCompleted
' Display the last message and reset button's caption.
Me.lblMessage.Text = e.Result.ToString()
btnStart.Text = "Start"
End Sub
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Dim currentPercentage As Integer

Private Sub BackgroundWorkerl DoWork (ByVal sender As Object,
ByVal e As DoWorkEventArgs) Handles BackgroundWorkerl.DoWork

Const TotalSteps = 5000
For 1 As Integer 1 To TotalSteps

' Evaluate progress percentage.
Dim percentage As Integer = (i * 100) \ TotalSteps
' Report to UI thread only if percentage has changed.
If percentage <> currentPercentage Then
BackgroundWorkerl.ReportProgress (percentage)
currentPercentage = percentage
End If
Next
End Sub
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The ThreadPool Type
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For 1 As Integer = 1 To 20
' Create a new object for the next lightweight task.
Dim task As New LightweightTask()
' Pass additional information to it. (Not used in this demo.)
task.SomeData = "other data"
' Run the task with a thread from the pool.
' (Pass the counter as an argument.)
ThreadPool.QueueUserWorkItem (AddressOf task.Execute, 1)
Next
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Class LightweightTask
Public SomeData As String

' The method that contains the interesting code
' (Not really interesting in this example)
Sub Execute (ByVal state As Object)
Console.WriteLine ("Message from thread #{0}", state)
End Sub
End Class
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' Maximum 30 worker threads and maximum 10 asynchronous I/0 threads in the pool
ThreadPool.SetMaxThreads (30, 10)
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The Timer Type
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Sub TestThreadingTimer ()
' Get the first callback after one second.
Dim dueTime As New TimeSpan (0, 0, 1)
' Get additional callbacks every half second.
Dim period As New TimeSpan (0, 0, 0, 0, 500)
' Create the timer.
Using t As New Timer (AddressOf TimerProc, Nothing, dueTime, period)
' Wait for five seconds in this demo, and then destroy the timer.
Thread.Sleep (5000)
End Using
End Sub
' The callback procedure
Sub TimerProc (ByVal state As Object)
' Display current system time in console window.
Console.WritelLine ("Callback proc called at {0}", Date.Now)
End Sub
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The SyncLock Statement
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' The lock object. (Any non-Nothing reference value will do.)
Private consoleLock As New Object ()

Sub SynchronizationProblem Task (ByVal obj As Object)
Dim number As Integer = CInt (obj)
' Print a lot of information to the console window.
For 1 As Integer = 1 To 1000
SyncLock consoleLock
' Split the output line in two pieces.
Console.Write(" ")
Console.Write (number)
End SyncLock
Next
End Sub
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Class TestClass
Sub TheTask ()
SyncLock Me
' Only one thread at a time can access this code.

End SyncLock
End Sub
End Class

Console J s S S.Jél_]}i e 200 CaleS M g jdliaa e el 3l Jee 53 i€ ) Jasd 43, ylall 30 Me alasiul iy rddaadl
AP .SyncLock AL CfaaseS Gl yirtia B2e GJLQE JSi a0ddi jalas Bae ol (éﬂ\ el 3 58S 32e dhal IS o) s Window



OSar €l lae sl manall 2 WA g pe e A5 ColS 1Y) L saseS Me aladind e a4l s S5 Lae ST dgaal 4l 530
i G (g9 35S e JIS Bae 28T o5 8 13¢0 5 Adliaa Synclock ALS (peca 438l Instance 2 gl il aladiul BEUR A
Of Aasdd) jaaty Synclock ALK aaaaS (5 Al Cilaans (e 0 ole Object U2 pladivl dhle agy Y ale IS5 2aa

Ay lock object Jaall eaifm.d\ Uyl &5 e Jsaall GetType Jaladl PRENVY cayiy) e Wl A;\3\ A\}S‘Y\ Cre 2aall

A Conial Lail ilaie Gadiad Jualas aladin) (5 ) 5 pall (e Adlida Gl Y (pal 3l alll diidina Synclock < e aaiivs Lavie
3ac ) o2 5 Gaatll ¢ dad (e danll J3A A5l JUY) Al ) O s 1) iy 4313 Bildaall Juadeslly JUaY) oo (g ails il b
SyncLock le (s siad s Al Als elesinly Synclock sle (s siad A2 o i Lavie Liayl (gakass

' Always use this sequence when locking objLockl and objLock2.

SyncLock objLockl
SyncLock objLock2

End SyncLock
End SyncLock
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Public Class Singleton
Private Shared m Instance As Singleton
Private Shared sharedLock As New Object ()

Public Shared ReadOnly Property Instance() As Singleton
Get
SyncLock sharedLock
If m Instance Is Nothing Then m Instance = New Singleton
Return m Instance
End SyncLock
End Get
End Property
End Class

5 e 4iuald ah m_Instance saldll il Q“X Sl g el 35 A GLS;,.\\J@AM QY_’-\A_’S\?LMO‘ Sl J}ﬂ\‘;jw\cﬁﬁ
G slaall o yeail) (Bia) Juadl 38 5l b Le b5 dpalall Bel 8 L oy Al A5V 55l 8 Baa)

Class Singleton
Private Shared m Instance As Singleton
Private Shared sharedLock As New Object

Public Shared ReadOnly Property Instance() As Singleton
Get
If m Instance Is Nothing Then
SyncLock sharedLock
If m Instance Is Nothing Then m Instance = New Singleton ()
End SyncLock
End If
Return m Instance
End Get
End Property
End Class
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' Create an ArraylList object, and add some values to it.

Dim al As New ArrayList ()

al.Add(1l): al.Add(2): al.Add(3)

' Create a synchronized, thread-safe version of this ArrayList.
Dim syncAl As Arraylist = ArraylList.Synchronized(al)

' Prove that the new object is thread-safe.

Console.WriteLine (al.IsSynchronized) ' => False
Console.WriteLine (syncAl.IsSynchronized) ' => True

' You can now share the syncAl object among different threads
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The Synchronization Attribute
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System.Runtime.Remoting.Contexts.Synchronization()>
Class Display
Inherits ContextBoundObject

End Class

Ol Al s Y LSy (3 kall g (ailiaddl 5 J giall aaead (al Jidll J gea sll (el Synchronization attribute o<l il aals
Al i A el 8 asl sl False ) True  4iad osS3 Of oS Lia) laasa 3315 4 5 static members (xSl sliac S
MSDN 48 (e lgdle & 3UY) Sy Al s SynchronizationAttribute



The MethodImpl Attribute
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System.Runtime.CompilerServices.MethodImpl

Class MethodImplDemoClass
' This method can be executed by one thread at a time.
<MethodImpl (MethodImplOptions.Synchronized)>
Sub SynchronizedMethod ()

End Sub
End Class
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Class TestClass
Private Shared sharedvValue As Integer

Function IncrementValue() As Integer
Dim value As Integer = Thread.VolatileRead(sharedValue)
value += 1
Thread.VolatileWrite (sharedvValue, value)
Return value
End Function
End Class
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Class Singleton
Private Shared m Instance As Singleton
Private Shared sharedLock As New Object ()

Public Shared ReadOnly Property Instance() As Singleton
Get
If m Instance Is Nothing Then
SyncLock sharedLock
If m Instance Is Nothing Then
Dim tempInstance As Singleton = New Singleton()
' Ensure that writes related to instantiation are flushed.
Thread.MemoryBarrier ()

m_ TInstance = tempInstance
End If
End SyncLock
End If
Return m Instance
End Get
End Property

End Class
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The Monitor Type
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' A non-Nothing module-level object variable
Dim objLock As New Object ()
Try
' Attempt to enter the protected section;
' wait if the lock is currently owned by another thread.

Monitor.Enter (objLock)
' Do something here.

Finally
' Release the lock.
Monitor.Exit (objLock)
End Try
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Try
Do Until Monitor.TryEnter (consoleLock, 10)
Debug.WriteLine ("Thread " + Thread.CurrentThread.Name +
" failed to acquire the lock")
Loop
' Split the output line in pieces.
Console.Write(" ™)
Console.Write (Thread.CurrentThread.Name)
Finally
' Release the lock.
Monitor.Exit (consolelock)
End Try

The Mutex Type
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' This Mutex object must be accessible to all threads.
Dim m As New Mutex ()

Sub WaitOneExample ()
m.WaitOne ()
' Enter the synchronized section.

' Exit the synchronized section.
m.ReleaseMutex ()
End Sub
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' Attempt to enter the synchronized section, but give up after 0.1 seconds.
If m.WaitOne (100, False) Then
' Enter the synchronized section.

' Exit the synchronized section, and release the mutex.
m.ReleaseMutex ()



End If
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' An array of three Mutex objects

Dim mutexes () As Mutex = {New Mutex (), New Mutex (), New Mutex ()}

Sub WaitAnyExample ()
' Wait until a resource becomes available.
(Returns the index of the available resource.)
Dim mutexNdx As Integer = Mutex.WaitAny (mutexes)
' Enter the synchronized section.
(This code should use only the resource corresponding to mutexNdx.)

' Exit the synchronized section, and release the resource.
mutexes (mutexNdx) .ReleaseMutex ()

End Sub
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Wait until all resources have been released.
Mutex.WaitAll (mutexes)
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Signal the first mutex and wait for the second mutex to become signaled.
Mutex.SignalAndWait (mutexes (0), mutexes(l))
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Dim m As New Mutex (False, "mutexname")
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Dim ownership As Boolean
Dim m As New Mutex (True, "mutexname", ownership)
If ownership Then

' This thread owns the mutex.

End If
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Sub Main ()
Dim ownership As Boolean
Dim m As New Mutex (True, "DemoMutex", ownership)
If ownership Then
Console.WritelLine ("This app got the ownership of Mutex named DemoMutex")
Console.WriteLine ("Press ENTER to run another instance of this app")
Console.ReadLine ()
Process.Start (Assembly.GetExecutingAssembly () .GetName () .CodeBase)
Else
Console.WritelLine ("This app 1is waiting to get ownership of Mutex named
DemoMutex")
m.WaitOne ()
End If
' Perform the task here.

Console.WriteLine ("Press ENTER to release ownership of the mutex")
Console.ReadLine ()
m.ReleaseMutex ()

End Sub
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Try
' Request a mutex with the right to wait for it and to release it.
Dim rights As MutexRights = MutexRights.Synchronize Or MutexRights.Modify
Dim m As Mutex = Mutex.OpenExisting("mutexname", rights)
' Use the mutex here.

Catch ex As WaitHandleCannotBeOpenedException
' The specified object doesn't exist.
Catch ex As UnauthorizedAccessException
' The specified object exists, but current user doesn't have the
' necessary access rights.
Catch ex As IOException
' A Win32 error has occurred.
End Try
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Dim ownership As Boolean
Dim m As New Mutex (True, "mutexname", ownership)
If Not ownership Then
' Determine who is the owner of the mutex.
Dim mutexSec As MutexSecurity = m.GetAccessControl ()
Dim account As NTAccount = DirectCast (mutexSec.GetOwner ( _
GetType (NTAccount) ), NTAccount)
Console.WritelLine ("Mutex is owned by {0}", account)
End If

The Semaphore Type
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' A semaphore that has an initial count of 1 and a maximum count of 2.
Dim sem As New Semaphore (1, 2)
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Dim sem As New Semaphore (2, 2)
' Next statement brings count from 2 to 1.
sem.WaitOne ()

' Next statement brings count from 1 to 2.

sem.Release ()

' Next statement attempts to bring count from 2 to 3, but
' throws a SemaphoreFullException.

sem.Release ()
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' Initial count is initially equal to max count.
Dim sem?2 As New Semaphore (2, 2)

Sub Semaphore Example ()
' Wait until a resource becomes available.
sem?2.WaitOne ()
' Enter the synchronized section.

' Exit the synchronized section, and release the resource.
sem2.Release ()
End Sub
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Dim ownership As Boolean
Dim sem3 As New Semaphore (2, 2, "semaphoreName", ownership)
If ownership Then

' Current thread has the ownership of the semaphore.

End If
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' Wait until two mutexes, two semaphores, and one event object become signaled.
Dim waitHandles () As WaitHandle = {mutexl, mutex2, seml, sem2, eventl}
WaitHandle.WaitAll (waitHandles)

The ReaderWriterLock Type
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Dim rwl As New ReaderWriterLock ()
Dim rnd As New Random()

Sub TestReaderWriterLock ()
For i As Integer = 0 To 9
Dim t As New Thread(AddressOf ReaderWriterLock Task)
t.Start (i)
Next

End Sub

Sub ReaderWriterLock Task (ByVal obj As Object)
Dim n As Integer = CInt (obj)
' Perform 10 read or write operations. (Reads are more frequent.)
For 1 As Integer = 1 To 10
If rnd.NextDouble < 0.8 Then
' Attempt a read operation.
rwl.AcquireReaderLock (Timeout.Infinite)
Console.WritelLine ("Thread #{0} is reading", n)
Thread.Sleep (300)
Console.WriteLine ("Thread #{0} completed the read operation", n)
rwl.ReleaseReaderLock ()
Else



' Attempt a write operation.
rwl.AcquireWriterLock (Timeout.Infinite)
Console.WriteLine ("Thread #{0} is writing", n)
Thread.Sleep (300)
Console.WriteLine ("Thread #{0} completed the write operation"”, n)
rwl.ReleaseWriterLock ()
End If
Next
End Sub
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' Attempt to acquire a reader lock for no longer than 1 second.
rwl.AcquireWriterLock (1000)
If rwl.IsWriterLockHeld Then

' The thread has a writer lock on the resource.

End If
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The Interlocked Type
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' Increment and Decrement methods work with 32-bit and 64-bit integers.
Dim lockCounter As Integer

' Increment the counter and execute some code if its previous value was zero.
If Interlocked.Increment (lockCounter) = 1 Then

End If
' Decrement the shared counter.
Interlocked.Decrement (lockCounter)
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If Interlocked.Add(lockCounter, 2) <= 10 Then..
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Dim sl As String = "123"
Dim s2 As String = Interlocked.Exchange(sl, "abc")
Console.WriteLine ("s1={0}, s2={1}", sl, s2)
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The ManualResetEvent, AutoResetEvent, and EventWaitHandle Types
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' Create an auto reset event object in nonsignaled state.
Dim are As New AutoResetEvent (False)

' Create a manual reset event object in signaled state.
Dim mre As New ManualResetEvent (True)
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' These statements are equivalent to the previous code example.
Dim are As New EventWaitHandle (False, EventResetMode.AutoReset)
Dim mre As New EventWaitHandle (True, EventResetMode.ManualReset)
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' The shared AutoResetEvent object

Public are As New AutoResetEvent (False)

' The list where matching filenames should be added
Public fileList As New List (Of String) ()



' The number of running threads
Public searchingThreads As Integer

' An object used for locking purposes
Public lockObj As New Object ()

Sub TestAutoResetEvent ()

' Search *.zip files in all the subdirectories of C.

For Each dirname As String In Directory.GetDirectories ("C:\")
Interlocked.Increment (searchingThreads)
' Create a new wrapper class, pointing to a subdirectory.
Dim sf As New FileFinder ()
sf.StartPath = dirname
sf.SearchPattern = "*.zip"
' Create and run a new thread for that subdirectory only.
Dim t As New Thread (AddressOf sf.StartSearch)
t.Start ()

Next

' Remember how many results we have so far.

Dim resCount As Integer = 0

Do While searchingThreads > 0
' Wait until there are new results.
are.WaitOne ()

SyncLock lockObj
' Display all new results.

For 1 As Integer = resCount To filelList.Count - 1
Console.WritelLine (fileList (1))
Next
' Remember that you've displayed these filenames.
resCount = filelList.Count
End SyncLock

Loop

Console.WriteLine ("")

Console.WriteLine ("Found {0} files", resCount)
End Sub

35S0 A sanse dale il paie ) J el e 1508 58 of a3 Calida FileFinder wase Gava dam (Joa) s S
Sl

Class FileFinder
Public StartPath As String ' The starting search path
Public SearchPattern As String ' The search pattern

Sub StartSearch ()
Search (Me.StartPath)
' Decrease the number of running threads before exiting.
Interlocked.Decrement (searchingThreads)
' Let the consumer know it should check the thread counter.
are.Set ()

End Sub

' This recursive procedure does the actual job.
Sub Search(ByVal path As String)
' Get all the files that match the search pattern.
Dim files () As String = Directory.GetFiles (path, SearchPattern)
' If there is at least one file, let the main thread know about it.
If files IsNot Nothing AndAlso files.Length > 0 Then
' Ensure found files are added as an atomic operation.
SyncLock lockObj
' Add all found files.



fileList.AddRange (files)
' Let the consumer thread know about the new filenames.
are.Set ()
End SyncLock
End If
' Repeat the search on all subdirectories.

For Each dirname As String In Directory.GetDirectories (path)
Search (dirname)

Next
End Sub
End Class
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Create a system-wide auto reset event that is initially in the signaled state.
Dim ownership As Boolean

Dim ewh As New EventWaitHandle (True, EventResetMode.AutoReset, "eventname",
ownership)

If ownership Then

' The event object was created by the current thread.

End If
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This statement throws a WaitHandleCannotBeOpenedException if the specified
event doesn't exist, or an UnauthorizedAccessException if the current

user doesn't have the required permissions.

ewh = EventWaitHandle.OpenExisting ("eventname",
EventWaitHandleRights.FullControl)
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Cross-thread operation not valid: Control 'TextBox1' accessed from a thread other than the thread it was
created on.
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Imports System.Threading
Public Class Forml
Private Sub Buttonl Click() Handles Buttonl.Click

Dim th As New Thread (AddressOf DoLongOperation)
th.Start ()

End Sub

Private Sub DoLongOperation ()
Me.TextBoxl.Text = "Something"
End Sub

End Class
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Imports System.Threading
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Public Class ReturnValueEventArgs
Inherits EventArgs

Private ReturnValue As String

Public ReadOnly Property ReturnVlaue() As String
Get
Return ReturnValue
End Get
End Property



Public Sub New (ByVal RetVal As String)
_ReturnValue = RetVal
End Sub

End Class
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Public Event ReturnValue (ByVal sender As Object, ByVal e As ReturnValueEventArgs)
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Private MyTimer As Stopwatch
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Private Sub DoProcessing/()

Do
Dim Ret = MyTimer.Elapsed.Hours & ":" & _
_MyTimer.Elapsed.Minutes & ":" &
_MyTimer.Elapsed.Seconds & ":" &

_MyTimer.Elapsed.Milliseconds

RaiseEvent ReturnValue (Me, New ReturnValueEventArgs (Ret))
Loop Until MyTimer.IsRunning = False
End Sub
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Public Sub StartTimer ()
_MyTimer.Reset ()
_MyTimer.Start ()

Dim th As New Thread (AddressOf DoProcessing)
th.Start ()
End Sub
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Public Sub StopTimer ()
_MyTimer.Stop ()
End Sub
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Imports System.Threading
Public Class MyStopWtach

Public Class ReturnValueEventArgs
Inherits EventArgs

Private ReturnValue As String

Public ReadOnly Property ReturnVlaue() As String
Get
Return ReturnValue
End Get
End Property

Public Sub New (ByVal RetVal As String)
_ReturnValue = RetVal
End Sub

End Class

Public Event ReturnValue (ByVal sender As Object,
ByVal e As ReturnValueEventArgs)

Private MyTimer As New Stopwatch

Public Sub StartTimer ()
_MyTimer.Reset ()
_MyTimer.Start ()

Dim th As New Thread (AddressOf DoProcessing)
th.Start ()
End Sub

Private Sub DoProcessing()
Do
Dim Ret = MyTimer.Elapsed.Hours & ":" &
_MyTimer.Elapsed.Minutes & ":"
_MyTimer.Elapsed.Seconds & ":"
_MyTimer.Elapsed.Milliseconds

2 &

RaiseEvent ReturnValue (Me, New ReturnValueEventArgs (Ret))
Loop Until MyTimer.IsRunning = False
End Sub

Public Sub StopTimer ()

_MyTimer.Stop ()
End Sub

End Class
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Private WithEvents MyTimer As New MyStopWtach
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Private Sub Buttonl Click() Handles Buttonl.Click
MyTimer.StartTimer ()



End Sub
Private Sub ButtonZ Click() Handles Button2z.Click

MyTimer.StopTimer ()
End Sub
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Private Sub MyTimer ReturnValue (ByVal sender As Object,
ByVal e As MyStopWtach.ReturnValueEventArgs) Handles MyTimer.ReturnValue

Me.TextBoxl.Text = e.ReturnVlaue

End Sub
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Private Delegate Sub MyTimer ReturnValueDelegate (ByVal sender As Object,
ByVal e As MyStopWtach.ReturnValueEventArgs)
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Private Sub MyTimer ReturnValue (ByVal sender As Object,
ByVal e As MyStopWtach.ReturnValueEventArgs) Handles MyTimer.ReturnValue

If Me.TextBoxl.InvokeRequired = True Then
Dim d As New MyTimer ReturnValueDelegate (AddressOf MyTimer ReturnValue)

Me.Invoke (d, New Object () {sender, e})
Else

Me.TextBox1l.Text = e.ReturnVlaue
End If

End Sub
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Public Class Forml

Private Delegate Sub MyTimer ReturnValueDelegate (ByVal sender As Object,
ByVal e As MyStopWtach.ReturnValueEventArgs)

Private WithEvents MyTimer As New MyStopWtach

Private Sub Buttonl Click() Handles Buttonl.Click
MyTimer.StartTimer ()



End Sub

Private Sub ButtonZ Click() Handles Button2Z.Click
MyTimer.StopTimer ()

End Sub

Private Sub MyTimer ReturnValue (ByVal sender As Object,

ByVal e As MyStopWtach.ReturnValueEventArgs) Handles _

MyTimer.ReturnValue

If Me.TextBoxl.InvokeRequired = True Then
Dim d As New MyTimer ReturnValueDelegate( _
AddressOf MyTimer ReturnValue)

Me.Invoke (d, New Object () {sender, e})
Else

Me.TextBoxl.Text = e.ReturnVlaue
End If

End Sub

End Class



