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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 = Clnt(obyj)
"Print a lot of information to the console window.
For i 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
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" Always use this sequence when locking objLock1 and objLock2.
SyncLock objLock1
SyncLock objLock2

End SyncLock
End SyncLock
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Public Class Singleton
Private Shared m_Instance As Singleton
Private Shared sharedLock As New Obiject()

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
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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 m Instance = New Singleton ()
End SyncLock
End If
Return m Instance
End Get
End Property
End Class
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' Create an ArrayList object, and add some values to it.

Dim al As New ArrayList()

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

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

" Prove that the new object is thread-safe.
Console.WriteLine(al.IsSynchronized) '=> False
Console.WriteLine(syncAl.lIsSynchronized) '=> 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
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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 sharedValue 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_Instance = templInstance
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.Signal AndWait(mutexes(0), mutexes(1))
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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.WriteLine("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.WriteLine("This app is 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.WriteLine("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 sem2 As New Semaphore(2, 2)

Sub Semaphore_Example()
"Wait until a resource becomes available.
sem2.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()
Fori As Integer=0To 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 = Clnt(obj)
" Perform 10 read or write operations. (Reads are more frequent.)
Fori As Integer =1 To 10
If rnd.NextDouble < 0.8 Then



" Attempt a read operation.
rwl.AcquireReaderLock(Timeout.Infinite)
Console.WriteLine("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 s1 As String = "123"
Dim s2 As String = Interlocked.Exchange(s1, "abc")
Console.WriteLine("'s1={0}, s2={1}", s1, 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 i As Integer = resCount To fileList.Count - 1
Console.WriteLine(fileList(i))
Next
" Remember that you've displayed these filenames.
resCount = fileList.Count
End SyncLock
Loop
Console.WriteLine("")
Console.WriteLine("Found {0} files", resCount)
End Sub
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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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