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Windows Form UI оϤ   ɇ ᵂ‍֝Ḕᵂ  
 

ἢ : ῀⸗  

 

ṇ Visual Studio Windows Formᵌ Ṭ ⁭ϣἠᾤ ⱴẚⁿṇ ᷀ Ẻ ᷄ᴚ! ᴥ

ᴋ ἅ ἢ UI ῡᵸ ϣ ╖ ἢ ϥḴᶎᶰWindows Form ϣᵟ

ẫἒἳṇ Ẉ῍ἢ ◄ϣᾺ ⁿṇ ἢ ϥ 

 

 

Wi nFor m ừ  

 

ᴋ ᴓẚ Ẻ ϣ Ẻ Ṷᶰ ᴋ ἅ (Thread) ᶬϣA ᶷ ᾃṹ ἅ B ᶷϣ

ṹ↑Ḏ C₨ ϣᴋᵪ ῍ ϣ ϥỬ ᴋ Ẻ₃ ϣ ᴋ ἅ ”ᶰ ”ƨ ꞈḸ ƨ Ḵ

῏Ϩᴵ ᵩ ᴠϣᶇᴕảףּ ἅ Ẉ῍ ἅϣả᷊ ⱱ ἅ ᵲ◙Ὰ ἢᵕ ◕ϥ 

 ẚ ASP.NETg ϣ῎ᴋ ASPX Ṋᴋ ἅ ἅϣ Ẉ ỌảᴓẮ℗ ϣ ᵌᾳᵌỂ ả

ἅ Ẻϣᵌ ᴋ ASP.NET Framework ϥ ả ASP.NET ϣἻ ⁴ṇả ἅ ẩ

ảẹϣ ⱱ Ẉ῍ἢ ᵷả ἅ ᵝ Ṇϣẚ ᴕWindows Form ϣᵝ ẙḐṇ ᴋ ἅ Ὶ

ϣ ᷀₃ Windows Formϣ᷄ Ḹ ◕Ọᴋ╖ ᶝ ϣἠᵌἭ ⁿṇ ⱥ ϣ ἢ HangἌϣ

ṇ ₃ƨ᷿ ᷿ƨ ϥ 

 ẚWindows Formᵍϣ ᴋ ἅ ( ᵐ UI Thread) ẖ ⁿṇ Ϥ Ϥ ᴕ ἢϣ

Ẉ ι ṕϥẫꞈἣṇ ἅ ἅ ᴵ ᵀἢϣἻⁿ ᵌ ṇ CPU ᴚϣ

Ḑ ϣẚῡỌ ᾿Ỵ ϣ ₯ ṟ Windowsᵐ ϣ Form UI ϣ ⁿṇ

Ϥ ἢṠᵌ Ọṭἒᵸ ϣἻⁿἣṇ ᵌ ι Label.Text ϣẚ ᴨᵌ ₭ Label Ọṭἒ

ᵯϥ 

 ◕ Ẻẚ ἅ ἢ ϣUI Ὁ ϣףּ ⁿṇ Ḏᵺᵺᵌ ϣḎẙẙᵌ ϣᵌ Ẻ

ᴑ ḸẚẼϣᵌ ⁿṇ ◙ ϣᴵ ϣῡᴓ Ỵ ₣ṳ Ẻϥ 

 

Ỵ  

 

 ᾤ Ṷṇᴋ ₂₃ ϥ ᴋ ὰ ᴵᴻ Windows Form ϣⱬ

ᴢ txtPath ᴕ ϣlblResult ṕ ꞈϣbtnOK ἅἢ ṇϥẈ ϣ ᴑ ἱ Form UI ὁᵝḸ ᵸ

ϣᾤ ṹⱬᴢᴋ Timerϣ῎ 50msι ᴋố StausBar ṕ ẚ ϥ Ẻ ἅ₭ ᴦᵉ ᾃề

Method ϣUI ι ϣ ₭ StatusBar ṕ ᶗι ϣ Ẻᵂ ᴕΐ Ỵ ϥ 

ᶬ Ẻ ẫ Ẻ 1ϣ ἅ ẫ 1ϥ 

Ẻ 1 

private  void  Form1_Load(object  sender, EventArgs  e)  

{  

    // Ắṑ  

    txtPath.Text = Path .GetTempPath();  
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}  

 

private  int  fileC ount = 0;  

private  long  totalSize = 0;  

 

private  void  btnGO_Click( object  sender, EventArgs  e)  

{  

    //  

    fileCount = 0;  

    totalSize = 0;  

    // ᵷᴵᴻ 

    explore(txtPath.Text);  

    // ṕ ꞈ 

    lblResult.Text = string .Format( "{0:#,##0 } files, {1:#,##0} bytes" ,  

        fileCount, totalSize);  

}  

 

private  void  explore( string  path)  

{  

    // ⁿṇ ☼Ọṑ  

    foreach  ( string  dir in  Directory .GetDirectories(path))  

        explore(dir);  

    foreach  ( string  file in  Directory .GetFi les(path))  

    {  

        fileCount++;  

        // ᷃ ᴵᴻ 

        FileInfo  fi = new FileInfo (file);  

        totalSize += fi.Length;  

    }  

}  

 

private  void  timer1_Tick( object  sender, EventArgs  e)  

{  

    // ῎ 50ms ṕ  

    toolStripStatusLabel1.Text =  DateTime.Now.ToString( "HH:mm:ss.fff" );  

}  
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1 Ẻ ἅ ꞈ 

 

ϣᾤ Ẻ᷀ ϥ Ẻϣ ᴋ ả ὰϣ ᴠƨ'/ƨϣ Ẻ ├ ề

ᴯᴢ ϣḄ ᴢ ᵩ ϣỒ ṻᴢ Ḵᵌ ϣForm UI ᴢ ᵡ ᴨᵌṹ

Ọṭἒẖ ϥẫꞈṶ Notepad Form ḃᴋ―ϣ Notepad ◙ ỵᴠ ϣ Ἄ ẙ

ᶑ Ὁ Ṏἁ(ẫ 2)ϣᶶ Form Ḵ ᷄ ḛᴑϥ  

 

2 Ẻ UI ᶗẖ ϣ ₥ᶴ ᵩᴨᵌ  

 

 ẫỒ ϣᴋḲ Ẻ ᴕ ϣ Form UI ᾃṷ ᵸ ϣιᵌṇ ᵌ₭ṭἒ ἅ

ϣ ᴓ ᵌ ḟ  ᴑϣ ᾤ ᶈᵌ ? ☼Ọ ⁿṇ Ẉ Ẻ ! 

′ ϣ„ ᴢ Ϥ Ọ Ẻ ᴓ ϣ ẫἒ Ἥ Ẻ ề ᵌᴕ ố ⇔? 

 

Ὰ‏  

 

 Ễ.NET ϣᵌ ṇ C#◙ VB.NETϣ ả ἅ Ẻᵂ Ṭṹ ᵌ ᴻ⁭ᴑ(ᵌ ẩϣ

Ọ ả ϣ ᷀Ḅṇ ASP.NETϣᵌᶶ ḟ”ᶰ☿ ᴢᴯᴓẈ ⁿṇ)ϣỌ : Ỵᵁ Ṙ

ThreadϤἳṇ ThreadPool ϣ◙ .NET 2.0 BackgroundWorkerϥ ϣᾤ ṶṊ ThreadPool

ᴕᶋϣכּ Windows Form ả ἅ Ṙᴋ⁮ Ḵ ◄ϣ ⱱḵ₃ ừ Ọ ἷϥṶ

ᴋ Ḵ᷄ϣṹ₃ BackgroundWorker ᴓ ϣᴨכּ ⱱḟ ἳ◕ιᶈẮ ϥ 

 ᴋ ₃ ϣThreadPool ẚ ṇᴢᶚỴᵁ Ṙ Thread ⁪ ₥Ṇ∏ ₃ ⁮ϣẈ Ḅ ẚ

ᴠᶺᵩ ả ἅ ᴚ( ἅ ṑ ả ϣCPU ᵼả Context Switching ϣ

ᵸỬ Ⱨ ϣỬ ThreadPool ⁷ CPU ◙ CPU ᶈ Ὶ╖ Thread ᴕ Queue ᵀἢ)ϣ

Thread Ṇ∏ ϣ ảἳṇ ThreadPool ₃ ềả ἅ ṑ ϥẫ Ẻ 2ϣᾤ Ḑ

btnOK_Click ↑Ḏ explore ᴕ᷅כּ startJob(object) ᵍϣᶰ startJob Ṙᴋ WaitCallback 

delegate ϣ ḟṚ ThreadPool Work Item Queue ἻḄϥỒ Formᵌ startJob ἅᾃềϣ

Ḧ ᴋ ϣ ⁿṇ ᵕ ϥ ἅ ẺϣḄ ᴠƨ'/ƨ ϣstatsBar ṕ ϣ
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Formᴨ ἢẫ ϣᵌ Ỵ ᷿Ἄᵌ ϥỒ ₭ ᴵἢϣ ṕ ẺḸẚẼ ẙ ϣἠ ꞈ

ᾠᶈ ϣ ẕ ᴋ Exception Ử ϥ 

  

Ẻ 2 

private  void  btnGO_Click( object  sender, EventArgs  e)  

{  

    // ἢ ᴕThreadPool Queue  

    //Windows ḏ Thread ϣUI Thread Ḅᶰ 

    // UI ṕ⁪ ⁿṇ ᵕ  

    ThreadPool .QueueUserWorkItem( new WaitCallback (startJob), txtPath.Text);  

}  

 

private  void  startJob( object  path)  

{  

    fileCount = 0;  

    totalSize = 0;  

    explore(pa th.ToString());  

    //*** ᶰᴠ ἅỌ ***  

    lblResult.Text = string .Format( "{0:#,##0} files, {1:#,##0} bytes" ,   

        fileCount, totalSize);  

}  

 

UI Thread ₯ 

 

 Ẻ ẚ startJob ᵍ ╖ lblResult.Text Ṇᶰᴠ :  

InvalidOperationException was unhandled  

Cross - threa d operation not valid: Control 'lblResult' accessed from a thread other than the 

thread it was created on.  

 ẚWindows Form ᶨ ϣỌᴋ : ( ᾤ ḟ UI Thread ₯)  

"Thou shall not access UI controls from a thread other than the one that created the UI control in the first place" 

Ƨ ᴑ Ṙ UI Control ′ ἅ ḙϣἣᵌḄᶰṇ₥ᶴ ἅ ḃẮ℗ 5) #ÏÎÔÒÏÌƞƨ 

 Windows SDK ᶶ Ắẚᴑϣ₭.NET ᶶ⁷ ᵌ ! ᵌ ⁿṇ.NET 1.1 ꜝᵶḄ ᾦ

ϣẕ ᴢ Codeẚ.NET 1.1 ᴠḄᶰ ϤḄᶰ ἅϣᴨƨḵḫƨ ᷀ ϥָא ! ḵḫϣᶶ ᵌ

ẩ ϣᴨ ᴢ ᴋ ᴷ ϣḟỌḄ ᷀ Null Reference ᵐ ἣᴡᴒ ᵌ ϣ ẍᴓ ᵯᵌ

Ẉϣ ᴋ ᵉ ₭ ᷀ẚ ᵸᴑ UI Th read ₯ϥ ἱָא ϣ ⁮ Ẻ UI Control

ι ϣ₂ẫ: ἣẚ UI Thread ᵍ ᴑ DataTable ᵣ ϣỬ DataTable Ḹẩ DataGrid

DataSourceϥ ι DataTable ϣ Ὰ UI Thread ἅᴑ Event DataGrid

ṕϥ !!! ᴑϣṹ᷃ᴢ ᵌẩ(ᴨᵌ ῎ố ₭ ᴷ)ϣ ᷀ᴋ ᶰ UI 

Thread ₯Ọ ϥ( ᵍᶰ Null Reference ᶬ)  
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 ᾘᵐᴠϣ.NET 2.0 Framework ẚ UI Thread Ắ℗ ṘἻ ᷀ ϣ⁪⸗ Ὅ ⁭Ṋϣ ᶚ.NET 

1.1 ᶶ₃ ⱴ ᵷ Ḹϣ ₃ι ᴓ◕ᵯϥ(ẚ.NET 1.1 ᶶẑ ᴓϣ Ḅ ϥ)  

 Ṋⱱ startJob Ṋ UI Thread ᶰḙ Thread ἅϣᾤ ᵌ ẚ startJob ᵍẮ℗ lblResult ϣ

ṇ Control.Invoke() ◙ Control.BeginInvoke() ↑ḎιᾺ lblResult.Text Ẻ ϥ₥ᵍ Invoke()

Ẉ῍↑Ḏϣ delegate Ẏ Ẻ ἅᾃ ᵉ Ẏᴠ“ϨBeginInvoke() Ẉ῍↑Ḏϣ↑Ḏ

ṘἻ Ẏᴠ ἅϥ 

ẚỒϣᾤ Ὅᴋ delegate ϣṹṇ Invoke ↑Ḏ delegate ἅḏḙ Ὅ printResult ϥ( Ẻ

3) Invoke ϣᾤ Ḅᶰ printResult Ẻ ᶰ UI Thread ἅϣ Ḅᶰṭ Ắ℗ UI ᴢ ẍ ᵡ

ỬᵌΩ ₯ϥ 

Ћ ᶺ ⸗Ќ Invoke ᶑẺ↑Ḏ ╖ᶚ ↑Ḏ₃ ϣ startJob ỌḄ ᶰ UI Thread ἅᴨḄ

₥ᶴ Thread ἅ ϣḄᶰἳṇ this.InvokeRequired ◕ ἅ ϣ UI Thread ṇ Invokeϣ

ὁ ↑Ḏϣᶰ῏ ⁹ᵯϥ 

 

 ϣ ẚ ᴠ GOm ϣẚ Ẻ ᵍϣFormᵝḄ ἢỴẫϣ ꞈᴨḄ

ἳ ṕϣᾤ ⱱ ᵌ ᷿ồ Ỵ ᶶϥ 

 

Ẻ 3 

private  void  startJob( object  path)  

{  

    fileCount = 0;  

    totalSize = 0;  

    explore(path.ToStri ng());  

 

    string  text = string .Format( "{0:#,##0} files, {1:#,##0} bytes" ,  fileCount, totalSize);  

    // Invoke ϣ ₯ᶰUI Thread ἅ 

    this .Invoke(  

        new UpdateLableHandler (printResult),  

        new object [] { text });  

}  

// Ὅᴋ delegate  

delegate  void  UpdateLableHandler ( string  text);  

// Invoke ϣprintReulst ᶰUI Thread ἅ 

// Ḅ Ắ℗UI Control  

private  void  printResult( string  text)  

{  

    lblResult.Text = text;  

}  
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 ᵌ ϣṳ ῚỴ ϣᵧ ᵍ כּ ϣᵌ ℗ ( ᶋ ẖᴵᴡᵻ ?)ϣ

ᵌᴢ ᴋ ↕◕(User - Friendly) ẩ Ẻϥ ᴠ₃ϣᾤ ẫἒṹ᷃ᴕ ⁮ ◕ϥ 

 ẫ Ẻ 4ϣᾤ Ὰ ᴑ ẙᶑϣ Ṷϣ ᴋ bool cancel ϣᶰ Ḅᶰẚ ᵍ ‟ϣⱬ ἢ ϥ

Ử btnOKẚ ᴠ ϣ ṕ ṊGOᾺềCancelϣ „ề℗ ϥṊⱱᾤ cancel explore()

ᴠᶋᵍ ᵀἢϣẕỒ ᴠ℗ ₭ ℗ Ọ⁮ ϣ btnOK.Enabled false ›ᶗ

ᴠϥ 

 ẚ explore() ᵍϣᾤ ᷃ᴕ₣ ẙᶑ cancel ϣᴋḲ ⁿṇ ῏℗ ϣ ᵌṹ ἅϥḏ

ḙϣẚ ᵍṢ startJob ṇ this.Invoke ↑Ḏϣ῎ 100 ϣ ι lblResult ṕ

ϣⁿṇ ᴢᵲ ậᵌ ϣ ᵌ ẕ כּ Ẻ Ẽ Ử ϣ ⁹ ⁿṇ

ϥ 

 startJob() ἅ explore() ᾃ ᴑᴻᴻ Ὰϣᶰ ἱ ℗ ◙ ἅᾃềϣῚ╖ ṕ ᶎậᵣ

ϥ 

  

Ẻ 4 

private  void  btnGO_Click( object  sender, EventArgs  e)  

{  

    if  (btnGO.Text == "GO")  

    {  

        // ᷄ ι ℗  

        btnGO.Text = "Cancel" ;  

        cancel = false ;  

        ThreadPool .QueueUserWorkItem( new WaitCallback (startJob), txtPath.Text);  

    }  

    else  

    {  

        // ╖℗  

        cancel = true ;  

        // ẚᾃṷ ᶗ ϣ ṇ  

        btnGO.Enabled = false ;  

    }  

}  

private  void  startJob( object  path)  

{  

    fileCount = 0;  

    totalSize = 0;  

    explore(path.ToString());  

    string  text =  

        // ℗ ṕƨ#ÁÎÃÅÌÅÄƨϣᵌ ṕ  
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        (!cancel) ?  

            string .Format( "{0 :#,##0} files, {1:#,##0} bytes" ,  fileCount, totalSize) :  

            "Canceled" ;  

    this .Invoke(  

        new UpdateLableHandler (printResult),  

        new object [] { text });  

}  

delegate  void  UpdateLableHandler ( string  text);  

private  void  printRe sult( string  text)  

{  

    lblResult.Text = text;  

    // ἢ ᾃềϣ ᷄  

    btnGO.Text = "GO";  

    btnGO.Enabled = true ;  

}  

private  void  updateProgress( string  text)  

{  

    lblResult.Text = text;  

}  

 

private  bool  cancel = false ;  

 

private  void  explore( string  path)  

{  

    foreach  ( string  dir in  Directory .GetDirectories(path))  

    {  

        // ⁿṇ ῏ᵍᶗ 

        if  (cancel) return ;  

        explore(dir);  

    }  

    foreach  ( string  file in  Directory .GetFiles(path))  

    {  

        // ⁿṇ ῏ᵍᶗ 

        if  (cancel) re turn ;  

 

        // ẚḴ₂ᵍ ḫ ϣἠẚỒ ṕ ἳṇ 

        //Interlocked.Increment ᷃fileCounter  כּ

        // ›ᶗả ThreadẈ ι Ṇ  

        // ḏᴋ כּ ṇlock(C#) ◙SyncLock(VB.NET)  
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        // ừMSDN ι ᵟ  

        Interlocked .Increment( ref  fileCount);  

 

        // ῎100 ẖ ᴋᴠ  

        if  (fileCount % 100 == 0)  

            this .Invoke(  

                new UpdateLableHandler (updateProgress),  

                string .Format( "{0:#,##0} files processed..." ,  fileCount)  

            );  

 

        FileInf o fi = new FileInfo (file);  

        totalSize += fi.Length;  

 

    }  

}  

 Ḅᶰ℗ ϣᴞḄἻ ϣ ẚ ẺᴞᶚᾺ‏ ι ᴑᴋᴵ῍ϣ ᴑϥ 

 

ᴓẺ  

 

 ᴑ ᷀ ↕ Ẻϣ ⁭ ᵌᵿϣUI Thread Ϥdelegate Ϥ)ÎÖÏËÅƛ ẫṶ Ὅϣ.NET 

2.0 ᷀ ᴑ ‚--- BackgroundWorker! Ḅᶰ ἣṇᴋ Ẻ ϣכּ ᷀ ꞈϥ 

 BackgroundWorker ᷅ ềᴋ Ḅ Control ϣᾤ Ḅᶰ ₥Ⱨ♀₭ Formᴢϣ⁪ⁿṇ Properties 

Window ╖ḟ ◕ᵷ⁭Ṭϥ(ẫ 2)  
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2 ẚ VS 2005ᵍ ἢ BackgroundWorker  

 

 ◕ ᵩᶬ ╖ ἅᵍ ὁ ẖ (WorkerReportsProgress) ᵷ ὁᶍ ℗

(WorkerSupportsCancellation) ϥ⁭Ṭ Ọᴟ :  

 ̧ DoWork: Ṋ BackgroundWorker. RunWorkerAsync () ϣ⁭ṬᵍἻ ẚ ἅ Ẻ ϥṊⱱ

ẚḏᴋ Thread ᵍ ἅϣᴋ ẰᵌḄ ι UI Control ϣḫ Ḅ DoWorkEventArgs

ᵷ ꞈϥ 

 ̧ ProgressChanged: BackgroundWorker.ReportPrgress() ϣ ẚ UI Thread ᵍ ἅϣẕỒḄ

Ắ℗ UI Control ϣ DoWork⁭Ṭ ProgressChangedEventArgs ϥ 

 ̧ RunWorkerCompleted: DoWork ᾿ ϣṠẚ UI Thread ᵍ ἅϣ

RunWorkerCompleteEventArgs ℗ ἅ ꞈϥ 

ἳṇ BackgroudWorkerϣᾤ Ẻ Ὰẫ Ẻ 5ϣẚ btnOK_Click ᶰ RunWorkerAsync() DoWork

⁭ṬϣDoWorkṹ↑Ḏ explore() ϣ↑Ḏ BackgroundWorker ề ᴕϣexplore() ᵍἳṇ

BackgroundWorker. CancellationPending ⁿṇ ὁ ῏℗ Ὶ╖ ὁ ᶗἢ ϥ̓́ 100 ϣ

ἳṇ BackgroundWorker.ReportProgres s() ProgressChanged ⁭Ṭ Ὰ lblResult ϥṊⱱ

ProgressChanged ⁭Ṭ ẚ UI Thread ᵍ ἅϣᾤ Ḅᶰᾛ Invoke Ϥdelegate ϣ Ắ℗ UI Control ϣ


