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: CreateThread  -1 

/ jn°C »« k½kQ ³«B¯oM nj An ºk½k] ¬Bªv½n éMBU ¬½A 
 
Declare Function CreateThread Lib "kernel32" ( _ 
      ByVal lpThreadAttributes As Any, _ 
      ByVal dwStackSize As Long, _ 
      ByVal lpStartAddress As Long, _ 
      lpParameter As Any, _ 
      ByVal dwCreationFlags As Long, _ 
      lpThreadID As Long) As Long 

: éMBU ºB´¯B«±£nC bo{ 
nAn› ByVal 0& ¬C ºB\M ° j{BM »« ¬Aªv½n »T¼¯«A RB–æ lpThreadAttributes 

/jo¼£ »« 
ByVal 0& ¬C ºB\M ° k{BM »« ¬Bªv½n ºAoM ¨p¿ ³TzQ º³Š—Be ¬Aq¼« dwStackSize 

/jo¼£ »«nAn› 
³Ÿ k½±£ »« Windows ³M ° k{BM »« éMBU ½A ¬B«±£nC ½oTª´« lpStartAddress 

n±UAoQA pA k½BM ¬C pA ²jB–TwA ºAoM /k®Ÿ Ao]A k½BM An éMBU ¨AkŸ ²k{ jB\½A ¬Bªv½n 
 public modules nj public functions BM „š— n±UAoQA ½A /joŸ ²jB–TwA AddressOf 
 k½oLM nBŸM ¬Bªv½n ¬A±®íM k¼µA±i »« ³Ÿ An »íMBU SwA »—BŸ „š— ½AoMB¯M /j°n »«nBñM 

: k¼µj nAn› ¬B«±£nC ½A ºB\M uPw ° k¼µj nAo› »«±ªî ¤°rB« ð½ nj 
AddressOf YourFunction 

  API o£ ²kµB{« nj /k®Ÿ »« ©½‹®U ¬Bªv½n ºAoM An ©aoQ ð½ dwCreationFlags 
 B\®½A nj ³Ÿ »ªaoQ ½oTL§B] /k¼®Ÿ ±\Uw] An CREATE_*  ºBµ SMBY ð¼v¼M¤A°s½° 
¤Bí— o¼“ ¬B«v½n ©aoQ ½A ©¼Š®U BM ³Ÿ /k{AM »« CREATE_SUSPENDED jnAj j±]° 

/ k¼®Ÿ ²jB–UwA ByVal 0& pA k¼¯A±U »« j½nAk¯ »]B¼TeA ¬C ³M o£A /j±{ »«  
/k{AM »« ²k{ jB\½A ¬Aªv½n ID o¢¯B¼M k{BM »« ByRefoT«AnBQ ð½ ³Ÿ lpThreadID 

 
.(hWnd)B´«o— handle k®¯B« k{BM »« ²k{ jB\½A ¬Bªv½n handle éMBU ½A »]°oi 

 ¬Bªv½n jB\½A ³M ™—±« éMBU o£A / jpBw »« B¼´« An ¬Bªv½n º°n ¤oT®Ÿ ¤BªîA ²pB]A ³Ÿ 
/ j±M kµA±i o–æ ¬C »]°oi j±z¯ 

 
: GetThreadPriority ° SetThreadPriority -2 

 
 Declare Function SetThreadPriority Lib "kernel32" ( _ 
       ByVal hThread As Long, ByVal nPriority As Long) As Long 
 



Declare Function GetThreadPriority Lib "kernel32" Alias _     
       "GetThreadPriority" (ByVal hThread As Long) As Long 

 
 /k®Ÿ »« ©¼Š®U An ²k{ }h{« ¬Bªv½n ¨kšU ™e  SetThreadPriority éMBU 

 
: éMBU ºB´¯B«±£nC bo{ 

 »]°oi pA k¼¯A±U »« ¤BX« ºAoM / k{BM »« ³‡±Mo« ¬Bªv½n (handle)²o¼¢Twj hThread 
/k¼®Ÿ ²jB–TwA (CreateThread)¥L› éMBU 

: RwA AnAj An o½p o½jBš« pA »ñ½ ° k{BM »« ¬Bªv½n k½k] ¨kšU ™e nPriority 
 
Const THREAD_BASE_PRIORITY_IDLE = -15 
Const THREAD_BASE_PRIORITY_LOWRT = 15 
Const THREAD_BASE_PRIORITY_MAX = 2 
Const THREAD_BASE_PRIORITY_MIN = -2 
Const MAXLONG = &H7FFFFFFF 
Const THREAD_PRIORITY_HIGHEST = THREAD_BASE_PRIORITY_MAX 
Const THREAD_PRIORITY_LOWEST = THREAD_BASE_PRIORITY_MIN 
Const THREAD_PRIORITY_ABOVE_NORMAL = (THREAD_PRIORITY_HIGHEST - 1) 
Const THREAD_PRIORITY_BELOW_NORMAL = (THREAD_PRIORITY_LOWEST + 1) 
Const THREAD_PRIORITY_ERROR_RETURN = (MAXLONG) 
Const THREAD_PRIORITY_IDLE = THREAD_BASE_PRIORITY_IDLE 
Const THREAD_PRIORITY_NORMAL = 0 
Const THREAD_PRIORITY_TIME_CRITICAL = THREAD_BASE_PRIORITY_LOWRT 

 
- ²jB–UwA  GetThreadPriority éMBU pA ³‡±Mo« ¬Bªv½n ¨kšU ™e ¬jn°C SwkM ºAoM ° 

/j±{ »«  
 

: ResumeThread ° SuspendThread  -3 
 

Declare Function SuspendThread Lib "kernel32" ( _ 
                               ByVal hThread As Long) As Long 
                                       
Declare Function ResumeThread Lib "kernel32" ( _ 
                               ByVal hThread As Long) As Long 
 

/j±{ »« ²jB–TwA ¬Bªv½n ð½ ºpBw ¤Bí— o¼“ ° ºpBw ¤Bí— ºAoM éMBU °j ½A pA 
k{BM »« ³‡±Mo« ¬Bªv½n (handle)²o¼¢Twj hThread  

 
 

: TerminateThread   -4 
 

Declare Function TerminateThread Lib "kernel32" ( _ 
      ByVal hThread As Long, ByVal dwExitCode As Long) As Long 

 



/k®Ÿ »« •›±T« An ¬Bªv½n ð½ ¥«BŸ n±†M éMBU ½A 
 

: éMBU ºB´¯B«±£nC bo{ 
/ k{BM »« ³‡±Mo« ¬Bªv½n (handle)²o¼¢Twj hThread 

ByVal 0& pA k¼¯A±U »« ¬C ºB\M ° Sv¼¯ ºpB¼¯ ¬C ³M ° k{BM »« Z°oi kŸ dwExitCode 
/ k¼®Ÿ ²jB–UwA 

 
: SwA ²k{ ³U{±¯ o½p tÀŸ joM An ²jB–UwA oYŸAke éMA±U ½A pA  ¬A±TM ³ñ®½A ºAoM 

 
'clsThreading: 
'Simple class that allows you to implement multithreading  
'in your app 
'API Declarations 
'Creates a new thread 
Private Declare Function CreateThread Lib "kernel32" ( _ 
ByVal lpThreadAttributes As Any, ByVal dwStackSize As Long, _ 
ByVal lpStartAddress As Long, lpParameter As Any, _ 
 ByVal dwCreationFlags As Long, lpThreadID As Long) As Long 
'Terminates a thread 
Private Declare Function TerminateThread Lib "kernel32" _   
 (ByVal hThread As Long, ByVal dwExitCode As Long) As Long 
'Sets the priority of a thread 
Private Declare Function SetThreadPriority Lib "kernel32" _  
 (ByVal hThread As Long, ByVal nPriority As Long) As Long 
'Returns the proirity of a thread 
Private Declare Function GetThreadPriority Lib "kernel32" _  
 (ByVal hThread As Long) As Long 
'Enables a disabled Thread 
Private Declare Function ResumeThread Lib "kernel32" _ 
 (ByVal hThread As Long) As Long 
'Disables a thread 
Private Declare Function SuspendThread Lib "kernel32" _ 
 (ByVal hThread As Long) As Long 
'Returns the handle of the current thread 
Private Declare Function GetCurrentThread Lib "kernel32"  _ 
 () As Long 
'Returns the ID of the current thread 
Private Declare Function GetCurrentThreadId Lib "kernel32" _  
 () As Long 
 
'Consts 
Private Const MAXLONG = &H7FFFFFFF 
 
'Thread priority consts 
Private Const THREAD_BASE_PRIORITY_IDLE = -15 
Private Const THREAD_BASE_PRIORITY_LOWRT = 15 
Private Const THREAD_BASE_PRIORITY_MAX = 2 
Private Const THREAD_BASE_PRIORITY_MIN = -2 
Private Const THREAD_PRIORITY_HIGHEST = THREAD_BASE_PRIORITY_MAX 
Private Const THREAD_PRIORITY_LOWEST = THREAD_BASE_PRIORITY_MIN 
Private Const THREAD_PRIORITY_ABOVE_NORMAL = _ 
 (THREAD_PRIORITY_HIGHEST - 1) 



Private Const THREAD_PRIORITY_BELOW_NORMAL = _ 
 (THREAD_PRIORITY_LOWEST + 1) 
Private Const THREAD_PRIORITY_ERROR_RETURN = (MAXLONG) 
Private Const THREAD_PRIORITY_IDLE = THREAD_BASE_PRIORITY_IDLE 
Private Const THREAD_PRIORITY_NORMAL = 0 
Private Const THREAD_PRIORITY_TIME_CRITICAL = 
THREAD_BASE_PRIORITY_LOWRT 
 
'Thread creation flags 
Private Const CREATE_ALWAYS = 2 
Private Const CREATE_NEW = 1 
Private Const CREATE_NEW_CONSOLE = &H10 
Private Const CREATE_NEW_PROCESS_GROUP = &H200 
Private Const CREATE_NO_WINDOW = &H8000000 
Private Const CREATE_PROCESS_DEBUG_EVENT = 3 
Private Const CREATE_SUSPENDED = &H4 
Private Const CREATE_THREAD_DEBUG_EVENT = 2 
 
'Types and Enums 
Public Enum ThreadPriority 
    tpLowest = THREAD_PRIORITY_LOWEST 
    tpBelowNormal = THREAD_PRIORITY_BELOW_NORMAL 
    tpNormal = THREAD_PRIORITY_NORMAL 
    tpAboveNormal = THREAD_PRIORITY_ABOVE_NORMAL 
    tpHighest = THREAD_PRIORITY_HIGHEST 
End Enum 
 
'Vars 
Private mThreadHandle As Long 
Private mThreadID As Long 
Private mPriority As Long 
Private mEnabled As Boolean 
Private mCreated As Boolean 
 
Public Function CreateNewThread(ByVal cFunction As Long, _  
 Optional ByVal cPriority As Long = tpNormal, _ 
 Optional ByVal cEnabled As Boolean = True) 
    'Creates a new Thread 
    Dim mHandle As Long 
    Dim CreationFlags As Long 
    Dim lpThreadID As Long 
     
    'Look if the thread has already been created 
    If mCreated = True Then Exit Function 
     
    'Look if the thread should be enabled 
    If cEnabled = True Then 
        CreationFlags = 0 
    Else 
        'Create a disabled thread, can be enabled later with the 
        ''Enabled' property 
        CreationFlags = CREATE_SUSPENDED 
    End If 
     
    'The CreateThread Function returns the handle of the created 
    'thread; 
    'if the handle is 0, it failed creating the thread 
    mHandle = CreateThread(ByVal 0&, ByVal 0&, cFunction, _ 
                          ByVal 0&, CreationFlags, lpThreadID) 



     
    If mHandle = 0 Then 'Failed creating the thread 
        'Insert your own error handling 
        'Debug.Print "InitializeThread Function in clsThreading 
        'failed creating a new thread" 
    Else 
        mThreadHandle = mHandle 
        mThreadID = lpThreadID 
        mCreated = True 
    End If 
End Function 
 
Public Function TerminateCurrentThread() 
    'Terminates the current thread 
     
    'Ignore errors to prevent crashing if no thread has been created 
    On Error Resume Next 
    'Terminate the thread to prevent crashing if the app is closed 
    'and the thread is still running (dangerous!) 
    Call TerminateThread(mThreadHandle, ByVal 0&) 
    mCreated = False 
End Function 
 
Public Property Get ThreadHandle() As Long 
    'Returns the Handle of the current Thread 
    ThreadHandle = mThreadHandle 
End Property 
 
Public Property Get ThreadID() As Long 
    'Returns the ID of the current thread 
    ThreadID = mThreadID 
End Property 
 
Public Property Get Priority() As Long 
    'Returns a long value because the thread might have other 
    ' priorities 
    'than our five in the enum 
     
    'Ignore errors to prevent crashing if no thread has been created 
    On Error Resume Next 
    Priority = GetThreadPriority(mThreadHandle) 
End Property 
 
Public Property Let Priority(ByVal tmpValue As Long) 
    'Sets the Thread Priority of the actual thread 
    mPriority = tmpValue 
    Call SetThreadPriority(mThreadHandle, tmpValue) 
End Property 
 
Public Property Get Enabled() As Boolean 
    'Returns whether the Thread is enabled or not 
    Enabled = mEnabled 
End Property 
 
Public Property Let Enabled(ByVal tmpValue As Boolean) 
    'Enables/Disables the Thread 
     
    'Ignore errors to prevent crashing if no thread has been created 
    On Error Resume Next 



    If tmpValue = True Then 
        'Enable the thread 
        Call ResumeThread(mThreadHandle) 
    ElseIf tmpValue = False Then 
        'Disable the thread 
        Call SuspendThread(mThreadHandle) 
    End If 
End Property 
 
Private Sub Class_Terminate() 
    'Terminate the thread to prevent crashing if the app is closed 
    'and the thread is still running (dangerous!) 
    Call TerminateCurrentThread 
End Sub 

 
: k®Ÿ »« ¬B½M An tÀŸ ¬½A pA ²jB–UwA po‡ o½p ¤BX« 
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: k{BM »« ¨o— ½A ³M „±Mo« o½p kŸ 
 
'API Declarations 
Private Declare Function TerminateProcess Lib "kernel32" ( _ 
  ByVal hProcess As Long, ByVal uExitCode As Long) As Long 
Private Declare Function GetCurrentProcess Lib "kernel32" () _ 
 As Long 
 
Private ThreadControl1 As clsThreading 
Private ThreadControl2 As clsThreading 
 
Private Sub cmdSetProperties_Click(Index As Integer) 
    Dim mThreadPriority As Long 
    Dim mEnabled As Boolean 
    If Index = 0 Then 
        'Get the thread priority 
        Select Case cmbThreadPriority(0).Text 
            Case "Lowest" 
                mThreadPriority = tpLowest 
            Case "Below normal" 
                mThreadPriority = tpBelowNormal 
            Case "Normal" 
                mThreadPriority = tpNormal 
            Case "Above normal" 
                mThreadPriority = tpAboveNormal 
            Case "Highest" 
                mThreadPriority = tpHighest 
        End Select 
         
        'Get the 'Enabled' value 
        If chkEnabled(0).Value = 1 Then 
            mEnabled = True 
        ElseIf chkEnabled(0).Value = 0 Then 
            mEnabled = False 
        End If 
         
        'Set the properties 
        ThreadControl1.Priority = mThreadPriority 
        ThreadControl1.Enabled = mEnabled 
    ElseIf Index = 1 Then 
        'Get the thread priority 
        Select Case cmbThreadPriority(1).Text 
            Case "Lowest" 
                mThreadPriority = tpLowest 
            Case "Below normal" 
                mThreadPriority = tpBelowNormal 
            Case "Normal" 
                mThreadPriority = tpNormal 
            Case "Above normal" 
                mThreadPriority = tpAboveNormal 
            Case "Highest" 
                mThreadPriority = tpHighest 
        End Select 
         
        'Get the 'Enabled' value 
        If chkEnabled(1).Value = 1 Then 
            mEnabled = True 
        ElseIf chkEnabled(1).Value = 0 Then 



            mEnabled = False 
        End If 
         
        'Set the properties 
        ThreadControl2.Priority = mThreadPriority 
        ThreadControl2.Enabled = mEnabled 
    End If 
End Sub 
 
Private Sub cmdStartThread_Click(Index As Integer) 
    Dim mThreadPriority As Long 
    Dim mEnabled As Boolean 
    If Index = 0 Then 
        'Get the thread priority 
        Select Case cmbThreadPriority(0).Text 
            Case "Lowest" 
                mThreadPriority = tpLowest 
            Case "Below normal" 
                mThreadPriority = tpBelowNormal 
            Case "Normal" 
                mThreadPriority = tpNormal 
            Case "Above normal" 
                mThreadPriority = tpAboveNormal 
            Case "Highest" 
                mThreadPriority = tpHighest 
        End Select 
         
        'Get the 'Enabled' value 
        If chkEnabled(0).Value = 1 Then 
            mEnabled = True 
        ElseIf chkEnabled(0).Value = 0 Then 
            mEnabled = False 
        End If 
         
        'Create the thread 
        ThreadControl1.CreateNewThread AddressOf ShowMovingLine, _ 
                                        mThreadPriority, mEnabled 
        'Display the thread handle and the thread ID 
        lblThreadHandle(0).Caption = ThreadControl1.ThreadHandle 
        lblThreadID(0).Caption = ThreadControl1.ThreadID 
    ElseIf Index = 1 Then 
        'Get the thread priority 
        Select Case cmbThreadPriority(1).Text 
            Case "Lowest" 
                mThreadPriority = tpLowest 
            Case "Below normal" 
                mThreadPriority = tpBelowNormal 
            Case "Normal" 
                mThreadPriority = tpNormal 
            Case "Above normal" 
                mThreadPriority = tpAboveNormal 
            Case "Highest" 
                mThreadPriority = tpHighest 
        End Select 
         
        'Get the 'Enabled' value 
        If chkEnabled(1).Value = 1 Then 
            mEnabled = True 
        ElseIf chkEnabled(1).Value = 0 Then 



            mEnabled = False 
        End If 
         
        'Create the thread 
        ThreadControl2.CreateNewThread AddressOf ShowAnimation, _ 
                       mThreadPriority, mEnabled 
        'Display the thread handle and the thread ID 
        lblThreadHandle(1).Caption = ThreadControl2.ThreadHandle 
        lblThreadID(1).Caption = ThreadControl2.ThreadID 
    End If 
End Sub 
 
Private Sub cmdTerminateThread_Click(Index As Integer) 
    'Terminate the thread 
    If Index = 0 Then 
        ThreadControl1.TerminateCurrentThread 
    ElseIf Index = 1 Then 
        ThreadControl2.TerminateCurrentThread 
    End If 
End Sub 
 
Private Sub Form_Load() 
    Set ThreadControl1 = New clsThreading 
    Set ThreadControl2 = New clsThreading 
    'Select the 'Normal' items into the combo boxes 
    cmbThreadPriority(0).ListIndex = 2 
    cmbThreadPriority(1).ListIndex = 2 
    'Center picDisplay in the PictureBox 
    picDisplay.Left = picOutput(1).Width / 2 - picDisplay.Width / 2 
    picDisplay.Top = picOutput(1).Height / 2 - picDisplay.Height / 2 
End Sub 
 
Private Sub Form_Unload(Cancel As Integer) 
    'Terminate the Threads 
    ThreadControl1.TerminateCurrentThread 
    ThreadControl2.TerminateCurrentThread 
    'Fully terminate the current process 
    Call TerminateProcess(GetCurrentProcess, ByVal 0&) 
End Sub 
 

: k¼v½±®M ¬C nj An o½p kŸ  ° k¼®Ÿ pBM k½k] ¤°rB« ð½ 
 

'This Module contains the functions called in the threads. 
'They have to be in a module because you have to use the AddressOf- 
'function which will only work with public functions 
 
'API Declarations 
Private Declare Function timeGetTime Lib "winmm.dll" () As Long 
Private Declare Sub Sleep Lib "kernel32" ( _ 
                                   ByVal dwMilliseconds As Long) 
 
Public Function ShowMovingLine() 
    'Displays a line moving from the top of the PictureBox 
    'to the bottom 
    'in frmTest 
    Dim PosBuf As Integer 
    Dim TimeBuf As Long 



    Do 
        TimeBuf = timeGetTime 
        'Clear the PictureBox 
        frmTest.picOutput(0).Cls 
        'Paint the line into the PictureBox 
        frmTest.picOutput(0).Line (0, PosBuf)- _ 
                         (frmTest.picOutput(0).Width, PosBuf) 
         
        PosBuf = PosBuf + 1 
        If PosBuf > frmTest.picOutput(0).Height Then 
            'Set position back to the top of the PictureBox 
            PosBuf = 0 
        End If 
         
        'Wait some milliseconds... 
        Do While timeGetTime - TimeBuf < 5 
            Sleep 2 
        Loop 
    Loop 
End Function 
 
Public Function ShowAnimation() 
    'Displays a simple Animation using single pictures in frmTest 
    Dim PicNumber As Integer 
    Dim TimeBuf As Long 
    Do 
        TimeBuf = timeGetTime 
        'Put the actual picture into the PictureBox 
        frmTest.picDisplay.Picture = 
frmTest.imgAnimation(PicNumber).Picture 
         
        PicNumber = PicNumber + 1 
        If PicNumber > 3 Then PicNumber = 0 
         
        'Wait some milliseconds... 
        Do While timeGetTime - TimeBuf < 5 
            Sleep 100 
        Loop 
    Loop 
End Function  

: !nB†i A 
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 4»¯B«qªµ -1 
  S¼§Bí— ³Ÿ j±M kµA±i ¨p¿ k®®Ÿ »« nBŸ Bª{ ³«B¯oM nj ¬Bªv½n k¯a ³Ÿ RB›°A »µB£ 

  SwA ¬ñª« k{BM ŒÀ‡A »M ºo¢½j pA ¬Bªv½n oµ o£A /k¯±{ ¬B«qªµ Ap\« ºBµ ¬Bªv½n 

                                                 
4 Synchronization 



   k®{BM ³T{Aj „BLUnA ©µ BM k®¯A±TM Bµ ¬Bªv½n ³ñ¯½A ºAoM /k¯°oM ¼M pA ©´« ºBµ ²jAj 
 B«{ ³«B¯oM nj Bµ ¬Bªv½n o½Bw …w±U ³Ÿ joŸ •½oíU An »«±ªî ºo¼’T« ¬A±U »« 
 ²k{ ¨AªU ¬B«v½n ð½ nBŸ B½C ³Ÿ k¼¯AkM k¼µA±i »« o£A ¤BX« ºAoM /k{BM ¬k½j ¥MB›  

 Rn±æ nj ³Ÿ k¼®Ÿ •½oíU Boolean Œ±¯ pA »«±ªî o¼’T« ð½ k¼¯A±U »« o¼i B½ SwA 
.False ³¯o£ ° k{BM True ¬Bªv½n ¬j±M ¨B\¯A ¤Be nj 
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