
ɋɴɞɴɪɠɚɧɢɟ 

 Ʉɚɤɜɨ ɟ WТnНoаs Forms? 

 ɉɪɨɝɪɚɦɧɢ ɤɨɦɩɨɧɟɧɬɢ. Ʉɨɦɩɨɧɟɧɬɟɧ ɦɨɞɟɥ ɧɚ .NET 

 ɉɪɨɝɪɚɦɟɧ ɦɨɞɟɥ ɧɚ WТnНoаn Forms 

 Ɉɫɧɨɜɧɢ ɤɥɚɫɨɜɟ. Ƀɟɪɚɪɯɢɹ ɧɚ ɤɥɚɫɨɜɟɬɟ 

 Ʉɥɚɫɴɬ Control. Ⱦɪɭɝɢ ɛɚɡɨɜɢ ɤɨɧɬɪɨɥɢ 

 Ɇɨɞɟɥ ɧɚ ɩɪɟɱɟɪɬɚɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɢɬɟ 

 Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ – ɤɥɚɫɴɬ Form 
 Ɉɫɧɨɜɧɢ ɤɨɧɬɪɨɥɢ – TextBox, Label, Button  

 ɉɨɫɬɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɢ ɜɴɜ ɮɨɪɦɚɬɚ 

 ɍɩɪɚɜɥɟɧɢɟ ɧɚ ɫɴɛɢɬɢɹɬɚ 

 WТnНoаs Forms ɪɟɞɚɤɬɨɪɴɬ ɧɚ VS.NET 



ɋɴɞɴɪɠɚɧɢɟ (2) 

 ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ 

 ɂɡɜɢɤɜɚɧɟ ɧɚ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ 

 Ⱦɪɭɝɢ WТnНoаs Forms ɤɨɧɬɪɨɥɢ. Ɇɟɧɸɬɚ. Ʌɟɧɬɢ 
ɫ ɢɧɫɬɪɭɦɟɧɬɢ. ɋɬɚɬɭɫ ɥɟɧɬɢ 

 Ⱦɢɚɥɨɝ ɡɚ ɢɡɛɨɪ ɧɚ ɮɚɣɥ 

 MDI ɩɪɢɥɨɠɟɧɢɹ 

 ȼɚɥɢɞɚɰɢɹ ɧɚ ɞɚɧɧɢ 

 ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ (DКtК BТnНТnР). ɇɚɜɢɝɚɰɢɹ ɫ 
CurrencyManager 

 Ʉɨɧɬɪɨɥɚɬɚ DataGrid 
 Master-DОtКТХs ɧɚɜɢɝɚɰɢɹ 

 ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 



ɋɴɞɴɪɠɚɧɢɟ (3) 

 ɉɚɤɟɬɴɬ System.Drawing ɢ GDI+ 

 ɉɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 

 ɉɨɬɪɟɛɢɬɟɥɫɤɢ ɤɨɧɬɪɨɥɢ 

 ɏɨɫɬɢɧɝ ɧɚ ɤɨɧɬɪɨɥɢ ɜ Internet Explorer 

 ɇɢɲɤɢ ɢ WТnНoаs Forms 

 ȼɥɚɱɟɧɟ (DrКР КnН Drop) 
 Ʉɨɧɮɢɝɭɪɚɰɢɨɧɟɧ ɮɚɣɥ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ 



Ʉɚɤɜɨ ɟ Windows Forms? 

 Windows Forms 

 Ȼɢɛɥɢɨɬɟɤɚ ɡɚ ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɩɪɨɡɨɪɟɱɧɨ-
ɨɪɢɟɧɬɢɪɚɧ ɝɪɚɮɢɱɟɧ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ 
(GUI) 

 ɉɨɞɞɴɪɠɚ ɤɨɧɰɟɩɰɢɹɬɚ ɡɚ RКpТН AppХТМКtТon 
Development (RAD) 

 ɤɨɦɩɨɧɟɧɬɧɨ-ɨɪɢɟɧɬɢɪɚɧɚ ɚɪɯɢɬɟɤɬɭɪɚ 

 ɭɩɪɚɜɥɟɧɢɟ, ɛɚɡɢɪɚɧɨ ɧɚ ɫɴɛɢɬɢɹ 

 ɉɪɢɥɢɱɚ ɧɚ GUI ɫɪɟɞɫɬɜɚɬɚ ɧɚ DОХpСТ ɢ VТsuКХ 
BКsТМ 6, ɫ ɦɨɳɬɚ ɧɚ MFC 

 ɋɴɞɴɪɠɚ ɛɨɝɚɬ ɧɚɛɨɪ ɨɬ ɤɨɧɬɪɨɥɢ 



Ʉɚɤɜɨ ɟ Windows Forms? 

 Windows Forms 

 ɉɨɡɜɨɥɹɜɚ ɧɚɫɥɟɞɹɜɚɧɟ ɢ ɪɚɡɲɢɪɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 
ɢ ɤɨɧɬɪɨɥɢ 

 ɉɨɞɞɴɪɠɚ AМtТvОБ ɤɨɧɬɪɨɥɢ 

 ɉɨɞɞɴɪɠɚ ɩɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 

 Ʉɨɧɬɪɨɥɢɬɟ ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɴɥɧɹɜɚɬ ɜ IntОrnОt 
Explorer 
 ɩɨɞɨɛɧɨ ɧɚ JКvК ɚɩɥɟɬɢɬɟ 

 ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɧɚ ɪɟɝɢɫɬɪɚɰɢɹ (ɡɚ ɪɚɡɥɢɤɚ ɨɬ AМtТvОБ 
ɤɨɧɬɪɨɥɢɬɟ) 

 ɋɢɥɧɚ ɩɨɞɞɪɴɠɤɚ ɧɚ ɝɪɚɮɢɤɚ (GDI+) 



Windows Forms – ɩɪɢɦɟɪ 
 

public class SampleForm : System.Windows.Forms.Form 

{ 

    static void Main() 

    { 

        SampleForm sampleForm = new SampleForm(); 

        sampleForm.Text = "Sample Form"; 

        Button button = new Button(); 

        button.Text = "Close"; 

        button.Click +=  

            new EventHandler(sampleForm.button_Click); 

        sampleForm.Controls.Add(button); 

        sampleForm.ShowDialog(); 

    } 

 

    private void button_Click(object sender, EventArgs e) 

    { 

        Close(); 

    } 

} 



Ⱦɟɦɨ 1 

 Windows Forms ɩɪɢɥɨɠɟɧɢɟ 



ɉɚɤɟɬɢɬɟ ɨɬ WТnНoаs Forms 

System.Drawing 

Drawing2D 

Imaging 

Printing 

Text 

System.Windows.Forms 

Design ComponentModel 

Оɫɢɝɭɪɹɜɚ ɞɨɫɬъɩ ɞɨ GDI+ 
ɮɭɧɤɰɢɢɬɟ ɧɚ Windows – ɪɚɛɨɬɚ ɫ 

ɬɨɱɤɢ, ɥɢɧɢɢ, ɝɟɨɦɟɬɪɢɱɧɢ 
ɮɢɝɭɪɢ, ɢɡɨɛɪɚɡɹɜɚɧɟ ɧɚ 

ɤɚɪɬɢɧɤɢ, ɬɟɤɫɬ, ɲɪɢɮɬɨɜɟ, 
ɩɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ ɢ ɞɪ. 

Оɫɢɝɭɪɹɜɚ ɫɪɟɞɫɬɜɚ ɡɚ ɪɚɛɨɬɚ ɫ 
ɩɪɨɡɨɪɰɢ, ɞɢɚɥɨɡɢ, ɤɨɧɬɪɨɥɢ ɡɚ 

ɜъɜɟɠɞɚɧɟ ɧɚ ɬɟɤɫɬ, ɡɚ ɢɡɛɨɪ, 
ɦɟɧɸɬɚ, ɥɟɧɬɢ ɫ ɢɧɫɬɪɭɦɟɧɬɢ, 

ɬɚɛɥɢɰɢ, ɞъɪɜɟɬɚ ɢ ɞɪ. 



ɉɪɨɝɪɚɦɧɢ ɤɨɦɩɨɧɟɧɬɢ 

 Ʉɨɦɩɨɧɟɧɬɢ 
 ɉɪɨɝɪɚɦɧɢ ɟɞɢɧɢɰɢ (ɤɥɚɫɨɜɟ), ɤɨɢɬɨ ɪɟɲɚɜɚɬ 

ɫɩɟɰɢɮɢɱɧɚ ɡɚɞɚɱɚ 

 ɉɪɟɢɡɩɨɥɡɜɚɟɦɢ (reusable) 

 ɂɦɚɬ ɹɫɧɨ ɞɟɮɢɧɢɪɚɧ ɢɧɬɟɪɮɟɣɫ, ɤɨɣɬɨ ɨɩɢɫɜɚ 
ɬɟɯɧɢɬɟ: 
 ɫɜɨɣɫɬɜɚ 

 ɦɟɬɨɞɢ 

 ɫɴɛɢɬɢɹ 

 ɂɡɩɨɥɡɜɚɬ ɫɟ ɤɚɬɨ ɱɚɫɬ ɨɬ ɞɪɭɝɢ ɤɨɦɩɨɧɟɧɬɢ ɢɥɢ 
ɩɪɨɝɪɚɦɢ 



Ʉɨɦɩɨɧɟɧɬɟɧ ɦɨɞɟɥ ɧɚ .NET 

 Ʉɨɦɩɨɧɟɧɬɧɢɹɬ ɦɨɞɟɥ ɞɟɮɢɧɢɪɚ: 
 ɫɬɚɧɞɚɪɬɢ ɡɚ ɪɚɡɪɚɛɨɬɤɚɬɚ ɢ ɢɡɩɨɥɡɜɚɧɟ ɧɚ 

ɩɪɨɝɪɚɦɧɢ ɤɨɦɩɨɧɟɧɬɢ 

 ɠɢɡɧɟɧ ɰɢɤɴɥ ɧɚ ɤɨɦɩɨɧɟɧɬɢɬɟ 

 Ʉɨɦɩɨɧɟɧɬɧɢɹɬ ɦɨɞɟɥ ɧɚ .NET Framework  

 ɧɚɥɚɝɚ ɩɪɚɜɢɥɚ ɡɚ ɫɴɡɞɚɜɚɧɟ ɢ ɢɡɩɨɥɡɜɚɧɟ ɧɚ 
.NET ɤɨɦɩɨɧɟɧɬɢ (ɩɪɨɝɪɚɦɟɧ ɦɨɞɟɥ) 

 ɞɟɮɢɧɢɪɚ ɤɥɚɫɨɜɟ ɢ ɢɧɬɟɪɮɟɣɫɢ, ɤɨɢɬɨ 
ɩɨɞɞɴɪɠɚɬ ɨɩɢɫɚɧɢɟɬɨ ɧɚ ɤɨɦɩɨɧɟɧɬɢ 



Ʉɨɦɩɨɧɟɧɬɟɧ ɦɨɞɟɥ ɧɚ .NET 

 Ʉɨɦɩɨɧɟɧɬɧɢɹɬ ɦɨɞɟɥ ɧɚ .NET 
 ɩɨɡɜɨɥɹɜɚ ɞɟɮɢɧɢɪɚɧɟ ɧɚ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ 

ɤɨɦɩɨɧɟɧɬɢɬɟ 

 ɩɨ ɜɪɟɦɟ ɧɚ ɞɢɡɚɣɧ (design-time behavior) 

 ɩɨ ɜɪɟɦɟ ɧɚ ɪɚɛɨɬɚ (runtime behavior) 

 ɨɫɢɝɭɪɹɜɚ ɥɟɫɧɚ ɩɪɟɢɡɩɨɥɡɜɚɟɦɨɫɬ (reusability) 

 ɞɟɮɢɧɢɪɚ ɤɨɦɩɨɧɟɧɬɢ ɢ ɤɨɧɬɟɣɧɟɪɢ 

 CLR ɨɫɢɝɭɪɹɜɚ ɦɟɠɞɭɟɡɢɤɨɜɚ 
ɫɴɜɦɟɫɬɢɦɨɫɬ ɧɚ ɤɨɦɩɨɧɟɧɬɢɬɟ 

 Ɉɫɧɨɜɧɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɧɚ 
ɤɨɦɩɨɧɟɧɬɧɢɹ ɦɨɞɟɥ ɫɟ ɧɚɦɢɪɚ ɜ 
System.ComponentModel 



Windows Forms ɢ ɤɨɦɩ. ɦɨɞɟɥ 

 Windows Forms ɟ ɛɚɡɢɪɚɧ ɧɚ ɤɨɦɩɨɧɟɧɬɧɢɹ 
ɦɨɞɟɥ ɧɚ .NET 

 Ʉɨɦɩɨɧɟɧɬɧɢɹɬ ɦɨɞɟɥ ɞɟɮɢɧɢɪɚ ɤɨɦɩɨɧɟɧɬɢ 
ɢ ɤɨɧɬɟɣɧɟɪɢ 

 Windows Forms ɞɟɮɢɧɢɪɚ ɤɨɧɬɪɨɥɢ ɢ 
ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɢ 

 Ʉɨɧɬɪɨɥɢɬɟ ɫɚ ɜɢɞɢɦɢ ɡɚ ɩɨɬɪɟɛɢɬɟɥɹ 
ɤɨɦɩɨɧɟɧɬɢ: 
 ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɢ (ɮɨɪɦɢ, ɞɢɚɥɨɡɢ, ɩɚɧɟɥɢ, ...) 

– ɫɴɞɴɪɠɚɬ ɞɪɭɝɢ ɤɨɧɬɪɨɥɢ 

 ɤɨɧɬɪɨɥɢ (ɛɭɬɨɧɢ, ɬɟɤɫɬɨɜɢ ɩɨɥɟɬɚ, ...) – ɫɴɞɴɪɠɚɬ 
ɫɟ ɜ ɤɨɧɬɟɣɧɟɪ ɤɨɧɬɪɨɥɢɬɟ 



ɉɪɨɝɪɚɦɟɧ ɦɨɞɟɥ ɧɚ WinForms 

 ɉɪɨɝɪɚɦɧɢɹɬ ɦɨɞɟɥ ɧɚ Windows Forms ɞɟɮɢɧɢɪɚ: 
 ɮɨɪɦɢ (ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ) 
 ɤɨɧɬɪɨɥɢ (ɬɟɤɫɬɨɜɢ ɩɨɥɟɬɚ, ɛɭɬɨɧɢ, ɦɟɧɸɬɚ, ɥɟɧɬɢ ɫ 

ɢɧɫɬɪɭɦɟɧɬɢ, ...) 
 ɫɴɛɢɬɢɹ, ɤɨɢɬɨ ɝɢ ɭɩɪɚɜɥɹɜɚɬ 

 ɠɢɡɧɟɧ ɰɢɤɴɥ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ 

 ɦɨɞɟɥ ɧɚ ɩɪɟɱɟɪɬɚɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɢɬɟ 

 ɭɩɪɚɜɥɟɧɢɟ ɧɚ ɮɨɤɭɫɚ ɢ ɧɚɜɢɝɚɰɢɹ 

 Жɢɡɧɟɧɢɹɬ ɰɢɤɴɥ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ ɟ ɛɚɡɢɪɚɧ ɧɚ ɫɴɨɛɳɟɧɢɹ 

 Ʉɨɧɬɪɨɥɢɬɟ ɩɨɥɭɱɚɜɚɬ ɫɴɨɛɳɟɧɢɹ ɡɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢɬɟ 
ɞɟɣɫɬɜɢɹ ɢ ɪɟɚɝɢɪɚɬ ɩɨ ɫɩɟɰɢɮɢɱɟɧ ɧɚɱɢɧ 



ɉɪɨɝɪɚɦɟɧ ɦɨɞɟɥ ɧɚ WinForms 

 Ƚɥɚɜɧɚɬɚ ɧɢɲɤɚ ɧɚ ɜɫɹɤɨ Windows Forms 
ɩɪɢɥɨɠɟɧɢɟ ɪɚɛɨɬɢ ɬɚɤɚ: 
 ɉɨɫɬɨɹɧɧɨ ɫɥɭɲɚ ɡɚ ɫɴɨɛɳɟɧɢɹ 

 ɉɪɢ ɩɨɥɭɱɚɜɚɧɟ ɧɚ ɫɴɨɛɳɟɧɢɟ (ɧɚɩɪ. 
ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɦɢɲɤɚɬɚ, ɧɚɬɢɫɤɚɧɟ ɧɚ 
ɤɥɚɜɢɲ ɢɥɢ ɞɪ.) ɝɨ ɨɛɪɚɛɨɬɜɚ ɬɚɤɚ: 
 ɧɚɦɢɪɚ ɤɨɧɬɪɨɥɚɬɚ, ɡɚ ɤɨɹɬɨ ɫɟ ɨɬɧɚɫɹ 

ɫɴɨɛɳɟɧɢɟɬɨ 

 ɩɪɟɞɚɜɚ ɣ ɫɴɨɛɳɟɧɢɟɬɨ 

 ɚɤɨ ɤɨɧɬɪɨɥɚɬɚ ɟ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚ, ɬɹ 
ɬɴɪɫɢ ɜ ɫɟɛɟ ɫɢ ɡɚ ɤɨɹ ɨɬ ɧɟɣɧɢɬɟ ɤɨɧɬɪɨɥɢ ɟ 
ɫɴɨɛɳɟɧɢɟɬɨ ɢ ɣ ɝɨ ɩɪɟɞɚɜɚ 

 ɉɪɢ ɡɚɬɜɚɪɹɧɟ ɧɚ ɝɥɚɜɧɚɬɚ ɮɨɪɦɚ ɧɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ, ɬɨ ɫɩɢɪɚ ɢɡɩɴɥɧɟɧɢɟɬɨ ɫɢ 



Ɉɫɧɨɜɧɢ ɤɥɚɫɨɜɟ 

 Ȼɢɛɥɢɨɬɟɤɚɬɚ Windows Forms ɞɟɮɢɧɢɪɚ: 
 ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ ɡɚ ɤɨɧɬɪɨɥɢɬɟ ɢ ɤɨɧɬɟɣɧɟɪ-

ɤɨɧɬɪɨɥɢɬɟ 

 ɦɧɨɠɟɫɬɜɨ ɝɪɚɮɢɱɧɢ ɤɨɧɬɪɨɥɢ 

 Ɉɫɧɨɜɧɢ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ: 
 Component – .NET ɤɨɦɩɨɧɟɧɬ 

 Control – ɝɪɚɮɢɱɧɚ ɤɨɧɬɪɨɥɚ (ɤɨɦɩɨɧɟɧɬɚ ɫ ɝɪɚɮɢɱɟɧ 
ɨɛɪɚɡ) 

 ScrollableControl – ɤɨɧɬɪɨɥɚ, ɤɨɹɬɨ ɩɨɞɞɴɪɠɚ 
ɫɤɪɨɥɢɪɚɧɟ ɧɚ ɫɴɞɴɪɠɚɧɢɟɬɨ ɫɢ 

 ContainerControl – ɤɨɧɬɪɨɥɚ, ɤɨɹɬɨ ɫɴɞɴɪɠɚ ɞɪɭɝɢ 
ɤɨɧɬɪɨɥɢ ɢ ɭɩɪɚɜɥɹɜɚ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ ɮɨɤɭɫɚ 



Ƀɟɪɚɪɯɢɹ ɧɚ ɤɥɚɫɨɜɟɬɟ 

Component

ControlMenu

Label PictureBox

ScrollableControl

Panel ContainerControl

Timer ImageList

ToolBar StatusBar DataGrid

TextBoxBase

TextBoxRichTextBox

Form UserControl



Ʉɥɚɫɴɬ Control 
 Ʉɥɚɫɴɬ System.Windows.Forms.Control ɟ ɨɫɧɨɜɚ ɧɚ 

ɜɫɢɱɤɢ ɝɪɚɮɢɱɧɢ WТnНoаs Forms ɤɨɧɬɪɨɥɢ 

 ɇɟɝɨɜɢɬɟ ɫɜɨɣɫɬɜɚ ɫɚ ɬɢɩɢɱɧɢ ɡɚ ɜɫɢɱɤɢ WТnНoаs Forms 
ɤɨɧɬɪɨɥɢ 

 ɉɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Control: 

 Anchor, Dock – ɡɚɞɚɜɚɬ ɩɨ ɤɚɤɴɜ ɧɚɱɢɧ ɤɨɧɬɪɨɥɚɬɚ ɫɟ 
"ɡɚɤɨɬɜɹ" ɡɚ ɤɨɧɬɟɣɧɟɪɚ ɫɢ 

 Bounds – ɡɚɞɚɜɚ ɪɚɡɦɟɪɚ ɢ ɩɨɡɢɰɢɹɬɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ ɜ 
ɧɟɣɧɢɹ ɤɨɧɬɟɣɧɟɪ 

 BackColor – ɡɚɞɚɜɚ ɰɜɟɬɚ ɧɚ ɮɨɧɚ 

 ContextMenu – ɡɚɞɚɜɚ ɤɨɧɬɟɤɫɬɧɨ ɦɟɧɸ (popup menu) ɡɚ 
ɤɨɧɬɪɨɥɚɬɚ 



Ʉɥɚɫɴɬ Control 
 ɉɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Control: 

 Controls – ɫɴɞɴɪɠɚ ɤɨɥɟɤɰɢɹ ɨɬ ɜɥɨɠɟɧɢɬɟ ɤɨɧɬɪɨɥɢ 
(ɚɤɨ ɢɦɚ) 

 CanFocus – ɜɪɴɳɚ ɞɚɥɢ ɤɨɧɬɪɨɥɚɬɚ ɦɨɠɟ ɞɚ ɩɨɥɭɱɚɜɚ 
ɮɨɤɭɫɚ 

 Enabled – ɩɨɡɜɨɥɹɜɚ ɡɚɛɪɚɧɹɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚɬɚ (ɬɹ 
ɫɬɚɜɚ ɜɢɞɢɦɚ, ɧɨ ɧɟɚɤɬɢɜɧɚ) 

 Font – ɡɚɞɚɜɚ ɲɪɢɮɬɚ (ɢɦɟ, ɫɬɢɥ, ɪɚɡɦɟɪ) 
 ForeColor – ɡɚɞɚɜɚ ɰɜɟɬɚ ɧɚ ɤɨɧɬɪɨɥɚɬɚ 

 Location – ɫɴɞɴɪɠɚ ɩɨɡɢɰɢɹɬɚ ɧɚ ɤɨɧɬɪɨɥɚ ɜ ɧɟɣɧɢɹ 
ɤɨɧɬɟɣɧɟɪ 

 Parent – ɡɚɞɚɜɚ ɤɨɧɬɟɣɧɟɪ-ɤɨɧɬɪɨɥɚɬɚ, ɫɴɞɴɪɠɚɳɚ 
ɬɟɤɭɳɚɬɚ ɤɨɧɬɪɨɥɚ 



Ʉɥɚɫɴɬ Control 
 ɉɨ-ɜɚɠɧɢɬɟ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Control: 

 Size – ɫɴɞɴɪɠɚ ɪɚɡɦɟɪɢɬɟ ɧɚ ɤɨɧɬɪɨɥɚɬɚ 
 TabIndex – ɨɩɪɟɞɟɥɹ ɪɟɞɚ ɩɪɢ ɧɚɜɢɝɚɰɢɹ ɫ ɤɥɚɜɢɲɚ 

[TAB] 

 TabStop – ɡɚɞɚɜɚ ɞɚɥɢ ɤɨɧɬɪɨɥɚɬɚ ɦɨɠɟ ɞɚ ɫɟ ɮɨɤɭɫɢɪɚ 
ɩɪɢ ɧɚɜɢɝɚɰɢɹ ɫ  [TAB] 

 Text – ɡɚɞɚɜɚ ɬɟɤɫɬ, ɫɜɴɪɡɚɧ ɫ ɤɨɧɬɪɨɥɚɬɚ 

 Visible – ɡɚɞɚɜɚ ɜɢɞɢɦɨɫɬ ɧɚ ɤɨɧɬɪɨɥɚɬɚ 

 ɉɨ-ɜɚɠɧɢ ɦɟɬɨɞɢ ɧɚ ɤɥɚɫɚ Control: 

 Focus() – ɮɨɤɭɫɢɪɚ ɤɨɧɬɪɨɥɚɬɚ 

 Hide(), Show() – ɫɤɪɢɜɚ/ɩɨɤɚɡɜɚ ɤɨɧɬɪɨɥɚɬɚ 



Ʉɥɚɫɴɬ Control 
 ɉɨ-ɜɚɠɧɢɬɟ ɫɴɛɢɬɢɹ ɧɚ ɤɥɚɫɚ Control: 

 Click – ɧɚɫɬɴɩɜɚ ɩɪɢ ɳɪɚɤɜɚɧɟ ɫ ɦɢɲɤɚɬɚ 
ɜɴɪɯɭ ɤɨɧɬɪɨɥɚɬɚ 

 Enter, Leave – ɧɚɫɬɴɩɜɚɬ ɩɪɢ ɚɤɬɢɜɢɪɚɧɟ ɢ 
ɞɟɚɤɬɢɜɢɪɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚɬɚ 

 KeyDown, KeyUp – ɧɚɫɬɴɩɜɚɬ ɩɪɢ ɧɚɬɢɫɤɚɧɟ 
ɢ ɨɬɩɭɫɤɚɧɟ ɧɚ ɤɥɚɜɢɲ (ɢɥɢ ɤɨɦɛɢɧɚɰɢɹ) 

 KeyPress – ɩɪɢ ɧɚɬɢɫɤɚɧɟ ɧɚ 
ɧɟɮɭɧɤɰɢɨɧɚɥɟɧ ɤɥɚɜɢɲ 

 MouseDown, MouseUp, MouseHover, 
MouseEnter, MouseLeave, MouseMove, 
MouseWheel – ɧɚɫɬɴɩɜɚɬ ɩɪɢ ɫɴɛɢɬɢɹ ɨɬ 
ɦɢɲɤɚɬɚ, ɧɚɫɬɴɩɢɥɢ ɜɴɪɯɭ ɤɨɧɬɪɨɥɚɬɚ 



Ʉɥɚɫɴɬ Control 
 ɉɨ-ɜɚɠɧɢɬɟ ɫɴɛɢɬɢɹ ɧɚ ɤɥɚɫɚ Control: 

 Move – ɧɚɫɬɴɩɜɚ ɩɪɢ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ 
ɤɨɧɬɪɨɥɚɬɚ 

 Paint – ɧɚɫɬɴɩɜɚ ɩɪɢ ɩɪɟɱɟɪɬɚɜɚɧɟ ɧɚ 
ɤɨɧɬɪɨɥɚɬɚ 

 Resize – ɧɚɫɬɴɩɜɚ ɩɪɢ ɩɪɨɦɹɧɚ ɧɚ ɪɚɡɦɟɪɚ 
ɧɚ ɤɨɧɬɪɨɥɚɬɚ 

 TextChanged – ɧɚɫɬɴɩɜɚ ɩɪɢ ɩɪɨɦɹɧɚ ɧɚ 
ɫɜɨɣɫɬɜɨɬɨ Text ɧɚ ɤɨɧɬɪɨɥɚɬɚ 

 Validating – ɢɡɩɨɥɡɜɚ ɫɟ ɡɚ ɜɚɥɢɞɚɰɢɹ ɧɚ 
ɞɚɧɧɢɬɟ, ɜɴɜɟɞɟɧɢ ɜ ɤɨɧɬɪɨɥɚɬɚ 



ɉɪɟɱɟɪɬɚɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɢɬɟ 

 ȼ Windows Forms ɤɨɧɬɪɨɥɢɬɟ ɱɟɫɬɨ ɫɟ 
ɩɪɟɱɟɪɬɚɜɚɬ 

 ɩɪɢ ɩɪɟɦɟɫɬɜɚɧɟ ɧɚ ɩɪɨɡɨɪɟɰ 

 ɩɪɢ ɫɦɹɧɚ ɧɚ ɚɤɬɢɜɧɢɹ ɩɪɨɡɨɪɟɰ 

 ɩɪɢ ɩɪɨɦɹɧɚ ɧɚ ɪɚɡɦɟɪɚ ɢɥɢ ɩɨɡɢɰɢɹɬɚ ɧɚ 
ɧɹɤɨɹ ɤɨɧɬɪɨɥɚ 

 ɉɪɟɱɟɪɬɚɜɚɧɟɬɨ ɫɬɚɜɚ ɧɚ ɞɜɚ ɟɬɚɩɚ: 
 Invalidate() – ɩɨɞɝɨɬɜɹ ɡɚ ɩɪɟɱɟɪɬɚɜɚɧɟ 

ɞɚɞɟɧɚɬɚ ɤɨɧɬɪɨɥɚ ɢɥɢ ɧɟɢɧ ɭɱɚɫɬɴɤ ɢ 
ɢɡɩɪɚɳɚ ɫɴɨɛɳɟɧɢɟ "ɩɪɟɱɟɪɬɚɣ" 

 Paint() – ɨɛɪɚɛɨɬɜɚ ɫɴɨɛɳɟɧɢɟɬɨ 
"ɩɪɟɱɟɪɬɚɣ", ɢɡɩɪɚɬɟɧɨ ɨɬ Invalidate() ɢ 
ɨɛɧɨɜɹɜɚ ɝɪɚɮɢɱɧɨ ɭɤɚɡɚɧɢɹ ɭɱɚɫɬɴɤ 



Ⱦɪɭɝɢ ɛɚɡɨɜɢ ɤɨɧɬɪɨɥɢ 

 Ʉɥɚɫɴɬ ScrollableControl 
 ɞɨɛɚɜɹ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɡɚ ɫɤɪɨɥɢɪɚɧɟ 

 AutoScroll – ɡɚɞɚɜɚ ɞɚɥɢ ɩɪɢ ɧɭɠɞɚ ɤɨɧɬɪɨɥɚɬɚ 
ɳɟ ɩɨɥɭɱɢ ɚɜɬɨɦɚɬɢɱɧɨ ɫɤɪɨɥɢɪɚɳɢ ɥɟɧɬɢ 

 HScroll, VScroll – ɡɚɞɚɜɚɬ ɞɚɥɢ ɤɨɧɬɪɨɥɚɬɚ ɞɚ 
ɢɦɚ ɯɨɪɢɡɨɧɬɚɥɧɚ ɢ ɜɟɪɬɢɤɚɥɧɚ ɫɤɪɨɥɢɪɚɳɚ ɥɟɧɬɚ 

 Ʉɥɚɫɴɬ ContainerControl 
 ɨɫɢɝɭɪɹɜɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɡɚ ɭɩɪɚɜɥɟɧɢɟ ɧɚ 

ɮɨɤɭɫɚ 

 ActiveControl – ɫɴɞɴɪɠɚ ɤɨɧɬɪɨɥɚɬɚ, ɤɨɹɬɨ ɟ ɧɚ 
ɮɨɤɭɫ 



Form 



Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ 

 Ʉɥɚɫɴɬ System.Windows.Forms.Form 
 ɉɪɟɞɫɬɚɜɥɹɜɚ ɮɨɪɦɚ (ɩɪɨɡɨɪɟɰ ɢɥɢ ɞɢɚɥɨɝɨɜɚ 

ɤɭɬɢɹ) ɜ GUI ɩɪɢɥɨɠɟɧɢɹɬɚ 

 ȼ ɧɟɝɨ ɦɨɝɚɬ ɞɚ ɫɟ ɞɨɛɚɜɹɬ ɤɨɧɬɪɨɥɢ 

 Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Form: 

 FormBorderStyle – ɭɤɚɡɜɚ ɬɢɩɚ ɧɚ ɪɚɦɤɚɬɚ ɧɚ 
ɮɨɪɦɚɬɚ 
 Sizable – ɫɬɚɧɞɚɪɬɧɚ ɪɚɡɲɢɪɹɟɦɚ ɪɚɦɤɚ 

 FixedDialog – ɞɢɚɥɨɝ ɫ ɮɢɤɫɢɪɚɧɢ ɪɚɡɦɟɪɢ 

 None – ɛɟɡ ɪɚɦɤɚ 

 FixedToolWindow – ɤɭɬɢɹ ɫ ɢɧɫɬɪɭɦɟɧɬɢ ɫ ɮɢɤɫɢɪɚɧ 
ɪɚɡɦɟɪ 



Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ 

 Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Form: 

 Controls – ɫɩɢɫɴɤ ɫ ɤɨɧɬɪɨɥɢɬɟ ɪɚɡɩɨɥɨɠɟɧɢ ɜɴɜ 
ɮɨɪɦɚɬɚ 

 Text – ɡɚɝɥɚɜɢɟ ɧɚ ɩɪɨɡɨɪɟɰɚ 

 Size – ɪɚɡɦɟɪɢ ɧɚ ɩɪɨɡɨɪɟɰɚ 

 ClientSize – ɪɚɡɦɟɪ ɧɚ ɜɴɬɪɟɲɧɨɫɬɬɚ ɧɚ ɮɨɪɦɚɬɚ (ɛɟɡ 
ɪɚɦɤɚɬɚ ɣ) 

 AcceptButton – ɛɭɬɨɧ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ 

 ActiveControl – ɤɨɧɬɪɨɥɚɬɚ, ɤɨɹɬɨ ɞɴɪɠɢ ɮɨɤɭɫɚ 

 ControlBox – ɡɚɞɚɜɚ ɞɚɥɢ ɮɨɪɦɚɬɚ ɞɚ ɢɦɚ ɤɨɧɬɪɨɥɢ ɡɚ 
ɡɚɬɜɚɪɹɧɟ, ɦɢɧɢɦɢɡɚɰɢɹ ɢ ɬ. ɧ. 



Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ 

 Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Form: 

 Icon – ɡɚɞɚɜɚ ɢɤɨɧɚ ɧɚ ɩɪɨɡɨɪɟɰɚ 

 KeyPreview – ɚɤɨ ɫɟ ɡɚɞɚɞɟ truО, ɩɨɡɜɨɥɹɜɚ ɮɨɪɦɚɬɚ ɞɚ 
ɨɛɪɚɛɨɬɜɚ ɫɴɛɢɬɢɹɬɚ ɨɬ ɤɥɚɜɢɚɬɭɪɚɬɚ ɩɪɟɞɢ ɞɚ ɝɢ ɩɪɟɞɚɞɟ 
ɧɚ ɮɨɤɭɫɢɪɚɧɚɬɚ ɤɨɧɬɪɨɥɚ 

 MinimumSize, MaximumSize – ɡɚɞɚɜɚ ɨɝɪɚɧɢɱɟɧɢɹ ɡɚ 
ɪɚɡɦɟɪɚ ɧɚ ɮɨɪɦɚɬɚ 

 Modal – ɡɚɞɚɜɚ ɞɚɥɢ ɮɨɪɦɚɬɚ ɟ ɦɨɞɚɥɧɚ 

 Opacity – ɡɚɞɚɜɚ ɩɪɨɡɪɚɱɧɨɫɬ (0.00 – 1.00) 

 MdiChildren, MdiParent – ɢɡɜɥɢɱɚ/ɡɚɞɚɜɚ ɩɨɞɱɢɧɟɧɢɬɟ 
ɮɨɪɦɢ/ɫɨɛɫɬɜɟɧɢɤɚ ɧɚ ɬɟɤɭɳɚɬɚ ɮɨɪɦɚ ɜ MDI ɪɟɠɢɦ 



Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ 

 Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɚ Form: 
 TopMost – ɡɚɞɚɜɚ ɞɚɥɢ ɮɨɪɦɚɬɚ ɫɬɨɢ ɧɚɞ 

ɜɫɢɱɤɢ ɞɪɭɝɢ ɩɪɨɡɨɪɰɢ (КХаКвs on top) 
 WindowState – ɢɡɜɥɢɱɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ 

ɮɨɪɦɚɬɚ (ɧɨɪɦɚɥɧɚ, ɦɢɧɢɦɢɡɢɪɚɧɚ ɢɥɢ 
ɦɚɤɫɢɦɢɡɢɪɚɧɚ) 

 Ɉɫɧɨɜɧɢ ɦɟɬɨɞɢ ɧɚ ɤɥɚɫɚ Form: 

 Close() – ɡɚɬɜɚɪɹ ɮɨɪɦɚɬɚ (ɫɤɪɢɜɚ ɹ ɢ 
ɨɫɜɨɛɨɠɞɚɜɚ ɢɡɩɨɥɡɜɚɧɢɬɟ ɪɟɫɭɪɫɢ) 

 Show() – ɩɨɤɚɡɜɚ ɮɨɪɦɚɬɚ ɢ ɹ ɚɤɬɢɜɢɪɚ 

 ShowDialog() – ɩɨɤɚɡɜɚ ɮɨɪɦɚɬɚ ɜ 
ɦɨɞɚɥɟɧ ɪɟɠɢɦ ɢ ɜɪɴɳɚ ɤɚɬɨ ɪɟɡɭɥɬɚɬ 
DialogResult ɫɜɨɣɫɬɜɨɬɨ 



Form 



Ɏɨɪɦɢ, ɩɪɨɡɨɪɰɢ ɢ ɞɢɚɥɨɡɢ 

 Ɉɫɧɨɜɧɢ ɦɟɬɨɞɢ ɧɚ ɤɥɚɫɚ Form: 
 LayoutMdi(…) – ɩɪɟɧɚɪɟɠɞɚ ɞɴɳɟɪɧɢɬɟ 

(MDI) ɮɨɪɦɢ (ɤɚɫɤɚɞɧɨ, ɯɨɪɢɡɨɧɬɚɥɧɨ, 
ɜɟɪɬɢɤɚɥɧɨ) 

 Ɉɫɧɨɜɧɢ ɫɴɛɢɬɢɹ ɧɚ ɤɥɚɫɚ Form: 
 Activated / Deactivate – ɢɡɜɢɤɜɚ ɩɪɢ 

ɚɤɬɢɜɢɪɚɧɟ / ɞɟɚɤɬɢɜɢɪɚɧɟ ɧɚ ɮɨɪɦɚɬɚ 
(ɩɨɥɭɱɚɜɚɧɟ / ɡɚɝɭɛɚ ɧɚ ɮɨɤɭɫɚ) 

 Closing – ɢɡɜɢɤɜɚ ɫɟ ɩɪɢ ɡɚɬɜɚɪɹɧɟ ɧɚ 
ɮɨɪɦɚɬɚ. Ɋɟɚɥɢɡɚɰɢɹɬɚ ɦɨɠɟ ɞɚ 
ɩɪɟɞɢɡɜɢɤɜɚ ɨɬɤɚɡɜɚɧɟ ɧɚ ɡɚɬɜɚɪɹɧɟɬɨ 

 Load – ɢɡɜɢɤɜɚ ɫɟ ɟɞɧɨɤɪɚɬɧɨ ɩɪɢ ɩɴɪɜɨɬɨ 
ɩɨɤɚɡɜɚɧɟ ɧɚ ɮɨɪɦɚɬɚ. Чɟɫɬɨ ɫɟ ɩɨɥɡɜɚ ɡɚ 
ɢɧɢɰɢɚɥɢɡɢɪɚɧɟ ɧɚ ɫɴɫɬɨɹɧɢɟɬɨ 



Ɉɫɧɨɜɧɢ ɤɨɧɬɪɨɥɢ 

 TextBox –           – ɩɨɥɟ ɡɚ ɜɴɜɟɠɞɚɧɟ ɧɚ ɬɟɤɫɬ. ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Multiline – ɡɚɞɚɜɚ ɞɚɥɢ ɞɚ ɫɟ ɞɨɩɭɫɤɚ ɜɴɜɟɠɞɚɧɟ ɧɚ ɧɹɤɨɥɤɨ ɪɟɞɚ 

 Text (Lines) – ɫɴɞɴɪɠɚ ɜɴɜɟɞɟɧɢɹ ɬɟɤɫɬ 

 Label –              – ɢɡɨɛɪɚɡɹɜɚ ɬɟɤɫɬ ɜɴɜ ɮɨɪɦɚɬɚ. ȼɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Text – ɬɟɤɫɬɴɬ, ɤɨɣɬɨ ɫɟ ɢɡɨɛɪɚɡɹɜɚ 

 Button –              – ɛɭɬɨɧ ɡɚ ɧɚɬɢɫɤɚɧɟ ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ ɢ ɫɴɛɢɬɢɹ: 
 Click – ɚɤɬɢɜɢɪɚ ɫɟ ɩɪɢ ɧɚɬɢɫɤɚɧɟ 

 Text – ɡɚɞɚɜɚ ɬɟɤɫɬɚ ɜɴɪɯɭ ɛɭɬɨɧɚ 



ɉɨɫɬɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɢ 

 ɉɨɫɬɚɜɹɧɟɬɨ ɧɚ ɤɨɧɬɪɨɥɢ ɜɴɜ ɮɨɪɦɚɬɚ 
ɫɬɚɜɚ ɱɪɟɡ Controls.Add: 

 

 

 

 Ɋɟɞɴɬ ɧɚ ɤɨɧɬɪɨɥɢɬɟ (ɬ. ɧɚɪ. z-order) ɫɟ 
ɨɩɪɟɞɟɥɹ ɨɬ ɪɟɞɚ ɧɚ ɩɨɫɬɚɜɹɧɟɬɨ ɢɦ 
(ɩɨɫɥɟɞɧɚɬɚ ɤɨɧɬɪɨɥɚ ɟ ɧɚɣ-ɨɬɝɨɪɟ) 

 Windows Forms ɞɢɡɚɣɧɟɪɴɬ ɧɚ Visual 
Studio .NET ɫɟ ɝɪɢɠɢ ɡɚ ɩɪɚɜɢɥɧɨɬɨ 
ɩɨɫɬɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɢɬɟ 

Form form = new Form(); 

Button button = new Button(); 

button.Text = "Close"; 

form.Controls.Add(button); 



ɍɩɪɚɜɥɟɧɢɟ ɧɚ ɫɴɛɢɬɢɹɬɚ 

 ɉɪɢɯɜɚɳɚɧɟɬɨ ɧɚ ɫɴɛɢɬɢɹ ɫɬɚɜɚ ɬɚɤɚ: 
 

 

 

 

 

 

 

 Windows Forms ɞɢɡɚɣɧɟɪɴɬ ɧɚ Visual Studio .NET 
ɝɟɧɟɪɢɪɚ ɚɜɬɨɦɚɬɢɱɧɨ ɨɛɪɚɛɨɬɱɢɰɢɬɟ ɧɚ ɫɴɛɢɬɢɹ 

Form form = new Form(); 

Button button = new Button(); 

button.Click += new EventHandler( 
    this.button_Click); 

... 

private void button_Click( 
    object sender, EventArgs e) 
{ 
    // Handle the "click" event 

} 



ɍɩɪɚɜɥɟɧɢɟ ɧɚ ɫɴɛɢɬɢɹɬɚ 

 Ɍɢɩɨɜɟ ɫɴɛɢɬɢɹ ɜ Windows Forms: 
 EventHandler – ɩɪɨɫɬɚ ɧɨɬɢɮɢɤɚɰɢɹ 

 ɛɟɡ ɞɨɩɴɥɧɢɬɟɥɧɢ ɞɚɧɧɢ 

 KeyEventHandler – ɫɴɛɢɬɢɹ ɨɬ ɤɥɚɜɢɚɬɭɪɚɬɚ 
 ɩɨɞɚɜɚ ɫɟ ɤɨɣ ɟ ɧɚɬɢɫɧɚɬɢɹɬ ɤɥɚɜɢɲ ɢ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ 

[Ctrl], [Shift] ɢ [Alt] 

 MouseEventHandler – ɫɴɛɢɬɢɹ ɨɬ ɦɢɲɤɚɬɚ 
 ɩɨɞɚɜɚ ɫɟ ɩɨɡɢɰɢɹɬɚ ɧɚ ɦɢɲɤɚɬɚ ɢ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ 

ɛɭɬɨɧɢɬɟ ɣ 

 CancelEventHandler – ɫɴɛɢɬɢɹ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ 
ɨɬɤɚɠɚɬ ɡɚɩɨɱɧɚɥɨ ɞɟɣɫɬɜɢɟ 



ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ – ɩɪɢɦɟɪ 
using System; 
using System.Drawing; 
using System.Windows.Forms; 
 
public class CalculatorForm : Form 
{ 
    private TextBox TextBoxNumber1; 
    private TextBox TextBoxNumber2; 
    private TextBox TextBoxSum; 
    private Button ButtonCalc; 
    private Label LabelPlus; 
    private Label LabelEquals; 
 
    public CalculatorForm() 
    { 
        TextBoxNumber1 = new TextBox(); 
        TextBoxNumber1.Bounds = new Rectangle( 
            new Point(16, 16), new Size(72, 20)); 
        TextBoxNumber1.MaxLength = 10; 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ – ɩɪɢɦɟɪ 
        LabelPlus = new Label(); 
        LabelPlus.AutoSize = true; 
        LabelPlus.Location = new Point(94, 19); 
        LabelPlus.Text = "+"; 
 
        TextBoxNumber2 = new TextBox(); 
        TextBoxNumber2.Bounds = new Rectangle( 
            new Point(112, 16), new Size(72, 20)); 
        TextBoxNumber2.MaxLength = 10; 
 
        LabelEquals = new Label(); 
        LabelEquals.AutoSize = true; 
        LabelEquals.Location = new Point(191, 18); 
        LabelEquals.Text = "="; 
 
        TextBoxSum = new TextBox(); 
        TextBoxSum.Bounds = new Rectangle( 
            new Point(208, 16), new Size(72, 20)); 
        TextBoxSum.ReadOnly = true; 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ – ɩɪɢɦɟɪ 
        ButtonCalc = new Button(); 
        ButtonCalc.Bounds = new Rectangle( 
            new Point(16, 48), new Size(264, 23)); 
        ButtonCalc.Text = "Calculate sum"; 
        ButtonCalc.Click += new EventHandler( 
            this.ButtonCalc_Click); 

        this.AcceptButton = ButtonCalc; 
        this.ClientSize = new Size(298, 87); 
        this.Controls.Add(TextBoxNumber1); 
        this.Controls.Add(LabelPlus); 
        this.Controls.Add(TextBoxNumber2); 
        this.Controls.Add(LabelEquals); 
        this.Controls.Add(TextBoxSum); 
        this.Controls.Add(ButtonCalc); 
        this.FormBorderStyle = 
            FormBorderStyle.FixedDialog; 
        this.MaximizeBox = false; 
        this.MinimizeBox = false; 
        this.Text = "Calculator"; 
    }      (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ – ɩɪɢɦɟɪ 
    private void ButtonCalc_Click( 
        object aSender, EventArgs aArgs) 
    { 
        try 
        { 
            int value1 = 
                Int32.Parse(TextBoxNumber1.Text); 
            int value2 = 
                Int32.Parse(TextBoxNumber2.Text); 
            int sum = value1 + value2; 
            TextBoxSum.Text = sum.ToString(); 
        } 
        catch (FormatException) 
        { 
            TextBoxSum.Text = "Invalid!"; 
        } 
   
        TextBoxNumber1.SelectAll(); 
        TextBoxNumber2.SelectAll(); 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ – ɩɪɢɦɟɪ 
        TextBoxNumber1.Focus(); 

    } 

 

    static void Main() 

    { 

        CalculatorForm CalcForm = new CalculatorForm(); 

        Application.Run(CalcForm); 

    } 

} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  

 ɉɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ 



Windows Forms ɢ VS.NET 

 Windows Forms ɪɟɞɚɤɬɨɪɴɬ ɧɚ VS.NET 
ɩɨɡɜɨɥɹɜɚ: 
 ɫɴɡɞɚɜɚɧɟ ɧɚ ɮɨɪɦɢ 

 ɞɨɛɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɢ 

 ɞɨɛɚɜɹɧɟ ɧɚ ɧɟɝɪɚɮɢɱɧɢ ɤɨɦɩɨɧɟɧɬɢ 

 ɧɚɫɬɪɨɣɤɚ ɧɚ ɫɜɨɣɫɬɜɚɬɚ 

 ɞɨɛɚɜɹɧɟ ɧɚ ɫɴɛɢɬɢɹ 

 ɋɴɡɞɚɜɚɧɟ ɧɚ ɮɨɪɦɚ: 



Visual Studio 2012 



Windows Forms ɢ VS.NET 

 Ⱦɨɛɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɚ: 
 

 

 

 

 Ⱦɨɛɚɜɹɧɟ ɧɚ ɧɟɝɪɚɮɢɱɧɢ ɤɨɦɩɨɧɟɧɬɢ: 



Visual Studio 2012 



Windows Forms ɢ VS.NET 

 ɇɚɫɬɪɨɣɤɚ ɧɚ 
ɫɜɨɣɫɬɜɚɬɚ: 

 Ⱦɨɛɚɜɹɧɟ ɧɚ 
ɨɛɪɚɛɨɬɱɢɰɢ ɧɚ 
ɫɴɛɢɬɢɹ: 



VS 2012 



VS 2012 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  

 ɋɴɡɞɚɜɚɧɟ ɧɚ ɩɪɨɫɬ ɤɚɥɤɭɥɚɬɨɪ ɫ 
Windows Forms ɪɟɞɚɤɬɨɪɚ ɧɚ VS.NET 



ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ 

 Ʉɥɚɫɴɬ MessageBox ɩɨɡɜɨɥɹɜɚ ɢɡɜɟɠɞɚɧɟ ɧɚ 
ɫɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ: 
 ɫɴɨɛɳɟɧɢɹ ɤɴɦ ɩɨɬɪɟɛɢɬɟɥɹ 

 ɜɴɩɪɨɫɢɬɟɥɧɢ ɞɢɚɥɨɡɢ 

 ɉɪɢɦɟɪɢ: MessageBox.Show("Няɦа вɪɴɡɤа ɫ 
Иɧɬɟɪɧɟɬ.", "Пɪɟɞɭɩɪɟɠɞɟɧɢɟ"); 

bool confirmed = 

  MessageBox.Show("Наɢɫɬɢɧа ɥɢ " + 
  "ɳɟ ɢɡɬɪɢɟɬɟ ɬɨва?", "Вɴɩɪɨɫ", 
  MessageBoxButtons.YesNo, 

  MessageBoxIcon.Question) == 

  DialogResult.Yes; 



Windows Forms - GUI 



ɋɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ 

 Ʉɥɚɫɴɬ MessageBox ɩɨɡɜɨɥɹɜɚ ɢɡɜɟɠɞɚɧɟ ɧɚ 
ɫɬɚɧɞɚɪɬɧɢ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ: 
 ɫɴɨɛɳɟɧɢɹ ɤɴɦ ɩɨɬɪɟɛɢɬɟɥɹ 

 ɜɴɩɪɨɫɢɬɟɥɧɢ ɞɢɚɥɨɡɢ 

 ɉɪɢɦɟɪɢ: MessaРeBox.SСow("Няɦа вɪɴɡɤа ɫ 
Иɧɬɟɪɧɟɬ.", "ɉɪɟɞɭɩɪɟɠɞɟɧɢɟ"); 

bool confirmed = 

  MessaРeBox.SСow("Наɢɫɬɢɧа ɥɢ " + 
  "ɳɟ ɢɡɬɪɢɟɬɟ ɬɨва?", "ȼɴɩɪɨɫ", 
  MessageBoxButtons.YesNo, 

  MessageBoxIcon.Question) == 

  DialogResult.Yes; 



ɂɡɜɢɤɜɚɧɟ ɧɚ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ 

 ɉɨɬɪɟɛɢɬɟɥɫɤɢɬɟ ɞɢɚɥɨɝɨɜɢ ɤɭɬɢɢ ɫɟ 
ɢɡɜɢɤɜɚɬ ɬɚɤɚ: 

 

 ShowDialog() ɩɨɤɚɡɜɚ ɦɨɞɚɥɧɨ ɞɢɚɥɨɝɚ 

 Ɍɢɩɴɬ DialogResult ɫɴɞɴɪɠɚ 
ɪɟɡɭɥɬɚɬɚ (OK, Yes, No, Cancel ɢ ɞɪ.) 

 Ɂɚɞɚɜɚɧɟ ɧɚ DialogResult: 
 Ⱥɜɬɨɦɚɬɢɱɧɨ – ɱɪɟɡ ɫɜɨɣɫɬɜɨɬɨ 

DialogResult ɧɚ ɛɭɬɨɧɢɬɟ 

 Ɋɴɱɧɨ – ɩɪɟɞɢ ɡɚɬɜɚɪɹɧɟ ɧɚ ɞɢɚɥɨɝɚ ɱɪɟɡ 
ɫɜɨɣɫɬɜɨɬɨ ɦɭ DialogResult 

DialogResult result = dialog.ShowDialog(); 



Дɢɚɥɨɝɨɜɢ ɤɭɬɢɢ – ɩɪɢɦɟɪ 
private void ButtonCallDialog_Click( 
    object sender, System.EventArgs e) 
{ 
    DialogForm dialog = new DialogForm(); 
    if (dialog.ShowDialog() == DialogResult.OK) 
    { 
        string userName = dialog.UserName; 
        MessageBox.Show("You entered: " + userName); 
    } 
    else 
    { 
        MessageBox.Show("You canceled the dialog."); 
    } 
} 

В MainForm ɤɥаса: 

public string UserName { 
    get { return TextBoxName.Text; } 
} 

В DialogForm ɤɥаса: 



Дɪɭɝɢ Windows Forms ɤɨɧɬɪɨɥɢ 

 CheckBox –              – ɤɭɬɢɹ ɡɚ ɢɡɛɨɪ ɜ 
ɫɬɢɥ "ɞɚ/ɧɟ". ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Checked – ɡɚɞɚɜɚ ɞɚɥɢ ɟ ɢɡɛɪɚɧɚ 

 RadioButton –               – ɤɨɧɬɪɨɥɚ ɡɚ 
ɚɥɬɟɪɧɚɬɢɜɟɧ ɢɡɛɨɪ 
 Checked – ɡɚɞɚɜɚ ɞɚɥɢ ɟ ɢɡɛɪɚɧɚ 

 CheckedChanged – ɚɤɬɢɜɢɪɚ ɫɟ ɩɪɢ ɩɪɨɦɹɧɚ 
ɧɚ Checked ɫɜɨɣɫɬɜɨɬɨ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɜ ɝɪɭɩɢ: 
 ɋɚɦɨ ɟɞɢɧ RadioButton ɟ ɢɡɛɪɚɧ ɜ 

ɞɚɞɟɧ ɦɨɦɟɧɬ 

 ɉɨɫɬɚɜɹɬ ɫɟ ɜ GroupBox, Panel ɢɥɢ 
TabPage 



Toolbox and Controls 



Design Time 



Open Dialog 



Code – Open Dialog 

           dlgResult = dlgOpenFile.ShowDialog(); 

 

            if (dlgResult == DialogResult.Cancel) 

                return; 

 

            try 

            { 

                m_strFileName = dlgOpenFile.FileName; 
                StreamReader sr = new StreamReader(m_strFileName); 

                txtBody.Text = sr.ReadToEnd(); 

                sr.Close(); 

                m_bModified = false; 

            } 
            catch (Exception err) 

            { 

                MessageBox.Show(err.Message, "Error", MessageBoxButtons.OK,  

MessageBoxIcon.Error); 

            } 



Save Dialog 



Code – Save Dialog 
dlgSaveFile.FileName = "mydoc" + m_intDocNumber.ToString() + ".txt"; 

            dlgResult = dlgSaveFile.ShowDialog(); 

 

            if (dlgResult == DialogResult.Cancel) 

                return; 

 

            try 

            { 

                m_strFileName = dlgSaveFile.FileName; 

                m_sw = new StreamWriter(m_strFileName); 

                m_sw.Write(txtBody.Text); 

                m_sw.Close(); 

                 

                m_intDocNumber++; 

                m_bModified = false; 

                this.Text = "C# Simple Notepad: " + m_strFileName; 

            } 

            catch (Exception err) 

            { 

                MessageBox.Show(err.Message, "Error", MessageBoxButtons.OK,  
MessageBoxIcon.Error); 

            } 



Color Dialog 



Code – Color Dialog 

 

 

if (colorDialog1.ShowDialog() == DialogResult.OK) 

            { 

      txtBody.BackColor = colorDialog1.Color; 

            } 



Font Dialog 



Code – Font Dialog 

if (dlgFont.ShowDialog() == DialogResult.Cancel) 

                return; 

 

            FontFamily fmFontName = dlgFont.Font.FontFamily; 

            float fFontSize = dlgFont.Font.Size; 

            FontStyle fsStyle = dlgFont.Font.Style; 

            Font font; 

            try 

            { 

                font = new Font(fmFontName, fFontSize, txtBody.Font.Style ^ fsStyle); 

                txtBody.Font = font; 

            } 

            catch (ArgumentException) 

            { 

                return; 

            } 



Open New Form 



Code – Show Form 

Form2 frmNew = new Form2(); 

frmNew.ShowDialog(); 

 
( parameter from Form2 to Form1) 

            string myString = frmNew.MyString; 

            label1.Text = myString; 



Form 2  

// parameter 

 public partial class Form2 : Form 
    { 

 

        private string _MyString; 

        public string MyString 

        { 
            get { return _MyString; } 

        } 

....... 

// close form 

 
                        _MyString = textBox1.Text; 

            Close (); 

            // Application.Exit();  //- Close Application 

 



Дɪɭɝɢ Windows Forms ɤɨɧɬɪɨɥɢ 

 PictureBox – ɢɡɨɛɪɚɡɹɜɚ 
ɤɚɪɬɢɧɤɢ. ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Image – ɡɚɞɚɜɚ ɤɚɪɬɢɧɤɚɬɚ 

 SizeMode – ɡɚɞɚɜɚ ɞɚɥɢ 
ɤɚɪɬɢɧɤɚɬɚ ɞɚ ɫɟ ɪɚɡɲɢɪɢ / 
ɧɚɦɚɥɢ ɢɥɢ ɰɟɧɬɪɢɪɚ 

 Panel – ɩɪɟɞɫɬɚɜɥɹɜɚ 
ɤɨɧɬɟɣɧɟɪ, ɤɨɣɬɨ ɫɴɞɴɪɠɚ ɝɪɭɩɚ 
ɞɪɭɝɢ ɤɨɧɬɪɨɥɢ 

 TabControl, TabPage – 

ɨɫɢɝɭɪɹɜɚɬ ɩɨɥɡɜɚɧɟ ɧɚ ɬɚɛɨɜɟ 
ɫɴɫ ɫɬɪɚɧɢɰɢ 



Дɪɭɝɢ Windows Forms ɤɨɧɬɪɨɥɢ 

 ListBox – ɢɡɨɛɪɚɡɹɜɚ ɫɩɢɫɴɤ ɫ 
ɧɢɡɨɜɟ. ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Items – ɡɚɞɚɜɚ ɫɩɢɫɴɤɚ 

 SelectionMode – ɪɚɡɪɟɲɚɜɚ / 
ɡɚɛɪɚɧɹɜɚ ɫɟɥɟɤɬɢɪɚɧɟ ɧɚ ɧɹɤɨɥɤɨ 
ɟɥɟɦɟɧɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ 

 SelectedIndex, SelectedIndices, 
SelectedItems – ɜɪɴɳɚ ɢɡɛɪɚɧɢɹ 
ɟɥɟɦɟɧɬ (ɢɥɢ ɢɡɛɪɚɧɢɬɟ ɟɥɟɦɟɧɬɢ) 

 CheckedListBox – ɫɩɢɫɴɤ ɨɬ 
ɜɴɡɦɨɠɧɨɫɬɢ ɡɚ ɢɡɛɨɪ "ɞɚ/ɧɟ": 
 Items – ɡɚɞɚɜɚ ɜɴɡɦɨɠɧɨɫɬɢɬɟ 

 CheckedItems – ɜɪɴɳɚ ɢɡɛɪɚɧɢɬɟ 



Дɟɦɨɧɫɬɪɚɰɢɹ #5 

 Ɋɚɛɨɬɚ ɫ ɧɹɤɨɢ ɤɨɧɬɪɨɥɢ 



Дɪɭɝɢ Windows Forms ɤɨɧɬɪɨɥɢ 
 ComboBox – ɤɭɬɢɹ ɡɚ ɪɟɞɚɤɰɢɹ ɧɚ ɬɟɤɫɬ ɫ 

ɜɴɡɦɨɠɧɨɫɬ ɡɚ Нrop-Нoаn ɚɥɬɟɪɧɚɬɢɜɟɧ 
ɢɡɛɨɪ. ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 Text – ɜɴɜɟɞɟɧɢɹ ɬɟɤɫɬ 

 Items – ɜɴɡɦɨɠɧɢ ɫɬɨɣɧɨɫɬɢ 

 DropDownStyle – ɡɚɞɚɜɚ ɫɬɢɥ – ɞɚɥɢ ɫɚɦɨ ɫɟ 
ɢɡɛɢɪɚ ɫɬɨɣɧɨɫɬ ɨɬ ɫɩɢɫɴɤɚ ɢɥɢ ɦɨɠɟ ɞɚ ɫɟ 
ɜɴɜɟɠɞɚ ɞɪɭɝɚ ɫɬɨɣɧɨɫɬ 

 TreeView – ɢɡɨɛɪɚɡɹɜɚ ɞɴɪɜɨɜɢɞɧɢ ɞɚɧɧɢ. 
Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ: 
 Nodes – ɫɴɞɴɪɠɚ ɞɴɪɜɨɬɨ    

(ɫɩɢɫɴɤ ɨɬ TreeNode ɨɛɟɤɬɢ) 
 SelectedNode – ɢɡɛɪɚɧɢɹ ɜɴɡɟɥ 



Дɪɭɝɢ Windows Forms ɤɨɧɬɪɨɥɢ 

 LinkLabel –                – ɩɪɟɩɪɚɬɤɚ 
(hyperlink): 
 Text – ɫɴɞɴɪɠɚɧɢɟ ɧɚ ɜɪɴɡɤɚɬɚ 

 LinkClicked – ɚɤɬɢɜɢɪɚ ɫɟ ɩɪɢ ɳɪɚɤɜɚɧɟ 
ɜɴɪɯɭ ɩɪɟɩɪɚɬɤɚɬɚ 

 RichTextBox – ɤɭɬɢɹ ɡɚ ɪɟɞɚɤɰɢɹ ɧɚ ɬɟɤɫɬ 
ɫ ɮɨɪɦɚɬɢɪɚɧɟ (RТМС TОбt FormКt) 
 LoadFile, SaveFile – ɡɚɪɟɠɞɚ/ɡɚɩɢɫɜɚ RTF 

 SelectionFont, 
SelectionColor, 
SelectionAlignment – ɡɚɞɚɜɚɬ 
ɲɪɢɮɬ, ɰɜɹɬ ɢ ɩɨɞɪɚɜɧɹɜɚɧɟ ɧɚ 
ɢɡɛɪɚɧɢɹ ɬɟɤɫɬ 



Ɇɟɧɸɬɚ 
 MainMenu –                            – ɩɚɞɚɳɨ 

ɦɟɧɸ 

 ɋɴɞɴɪɠɚ ɫɩɢɫɴɤ ɨɬ MenuItem ɟɥɟɦɟɧɬɢ 

 MenuItem – ɟɥɟɦɟɧɬ ɨɬ ɦɟɧɸ 

 Text – ɡɚɝɥɚɜɢɟ ɧɚ ɟɥɟɦɟɧɬɚ, ɧɚɩɪɢɦɟɪ 
“&New” ɢɥɢ “Op&en…” ɢɥɢ “–” 

 ShortCut – ɤɪɚɬɴɤ ɤɥɚɜɢɲ 

 Click – ɫɴɛɢɬɢɟ “ɢɡɛɢɪɚɧɟ” 

 ContextMenu – ɤɨɧɬɟɤɫɬɧɨ ɦɟɧɸ 
(popup ɦɟɧɸ) 
 ɋɴɞɴɪɠɚ ɫɩɢɫɴɤ ɨɬ MenuItem ɟɥɟɦɟɧɬɢ 



Ʌɟɧɬɢ ɫ ɢɧɫɬɪɭɦɟɧɬɢ 

 ToolBar – ɥɟɧɬɚ ɫ ɢɧɫɬɪɭɦɟɧɬɢ (ɫ 
ɛɭɬɨɧɢ) – 
 Buttons – ɫɴɞɴɪɠɚ ɫɩɢɫɴɤ ɨɬ 
ToolBarButton ɟɥɟɦɟɧɬɢ 

 ImageList – ɡɚɞɚɜɚ ɤɚɪɬɢɧɤɢɬɟ ɡɚ 
ɛɭɬɨɧɢɬɟ 

 ButtonClick – ɚɤɬɢɜɢɪɚ ɫɟ ɩɪɢ ɧɚɬɢɫɤɚɧɟ 
ɧɚ ɛɭɬɨɧ 
 ɩɨɞɚɜɚ ɫɟ ToolBarButtonClickEventArgs ɫ 

ɢɧɮɨɪɦɚɰɢɹ ɤɨɣ ɛɭɬɨɧ ɟ ɛɢɥ ɧɚɬɢɫɧɚɬ 

 ToolBarButton – ɛɭɬɨɧ ɜ ɥɟɧɬɚɬɚ 

 ImageList – ɫɩɢɫɴɤ ɫ ɤɚɪɬɢɧɤɢ 



ɋɬɚɬɭɫ ɥɟɧɬɢ 

 StatusBar –                               – ɥɟɧɬɚ 
ɡɚ ɫɴɫɬɨɹɧɢɟɬɨ 

 Panels – ɫɴɞɴɪɠɚ ɫɟɤɰɢɢɬɟ ɧɚ ɥɟɧɬɚɬɚ 

 ShowPanels – ɜɤɥɸɱɜɚ / ɢɡɤɥɸɱɜɚ 
ɩɨɤɚɡɜɚɧɟ ɧɚ ɩɚɧɟɥɢɬɟ 

 StatusBarPanel – ɫɟɤɰɢɹ ɜ ɥɟɧɬɚɬɚ 

 Text – ɫɴɞɴɪɠɚɧɢɟ ɧɚ ɩɚɧɟɥɚ 

 Icon – ɢɤɨɧɚ ɧɚ ɩɚɧɟɥɚ 



Дɢɚɥɨɝ ɡɚ ɢɡɛɨɪ ɧɚ ɮɚɣɥ 

 OpenFileDialog – ɞɢɚɥɨɝ ɡɚ ɢɡɛɨɪ ɧɚ 
ɮɚɣɥ (ɩɪɢ ɨɬɜɚɪɹɧɟ) 
 Title – ɡɚɝɥɚɜɢɟ ɧɚ ɞɢɚɥɨɝɚ 

 InitialDirectory – ɧɚɱɚɥɧɚ ɞɢɪɟɤɬɨɪɢɹ 

 Filter – ɡɚɞɚɜɚ ɜɴɡɦɨɠɧɢɬɟ ɮɚɣɥɨɜɢ 
ɪɚɡɲɢɪɟɧɢɹ 

 FilterIndex – ɡɚɞɚɜɚ ɚɤɬɢɜɧɢɹ ɮɢɥɬɴɪ 

 Multiselect – ɢɡɛɨɪ ɧɚ ɦɧɨɝɨ ɮɚɣɥɨɜɟ 

 FileName, FileNames – ɢɡɛɪɚɧɢɹ ɮɚɣɥ 

 SaveFileDialog – ɞɢɚɥɨɝ ɡɚ ɢɡɛɨɪ ɧɚ 
ɮɚɣɥ (ɩɪɢ ɡɚɩɢɫɜɚɧɟ) 



Ɏɚɣɥɨɜ ɞɢɚɥɨɝ – ɩɪɢɦɟɪ 
private void ButtonLoadFile_Click( 

    object sender, System.EventArgs e) 

{ 

    OpenFileDialog openFileDialog = new OpenFileDialog(); 

    openFileDialog.Filter = "Text files (*.txt)|*.txt|" +  

        "Log files (*.log)|*.log"; 

    openFileDialog.Title = "Choose text file"; 

 

    if (openFileDialog.ShowDialog() == DialogResult.OK) 

    { 

        string fileName = openFileDialog.FileName; 

        using (StreamReader reader = 

            File.OpenText(fileName)) 

        { 

            string fileContents = reader.ReadToEnd(); 

            textBox.Text = fileContents; 

        } 

    } 

} 



Дɟɦɨɧɫɬɪɚɰɢɹ #6 

 Ɋɚɛɨɬɚ ɫ ɮɚɣɥɨɜ ɞɢɚɥɨɝ 



MDI ɩɪɢɥɨɠɟɧɢɹ 

 MDI (Multiple Document Interface) 

ɩɪɢɥɨɠɟɧɢɹɬɚ ɩɨɞɞɴɪɠɚɬ ɪɚɛɨɬɚ ɫ 
ɧɹɤɨɥɤɨ ɞɨɤɭɦɟɧɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ 

 MDI ɤɨɧɬɟɣɧɟɪɢ (MDI pКrОnts) 
 ɋɴɞɴɪɠɚɬ ɞɪɭɝɢ ɮɨɪɦɢ 

 Ɂɚɞɚɜɚ ɢɦ ɫɟ IsMdiContainer = true 

 Ɉɛɢɤɧɨɜɟɧɨ ɢɦɚɬ ɦɟɧɸ АТnНoа ɡɚ ɫɦɹɧɚ ɧɚ 
ɚɤɬɢɜɧɚɬɚ ɮɨɪɦɚ (MdiList = true) 

 MDI ɮɨɪɦɢɬɟ (MDI МСТlНrОn) 
 ɋɴɞɴɪɠɚɬ ɫɟ ɜ ɤɨɧɬɟɣɧɟɪ-ɮɨɪɦɚɬɚ 

 Ɂɚɞɚɜɚ ɢɦ ɫɟ MdiParent = <ɤɨɧтеɣɧер> 



Дɟɦɨɧɫɬɪɚɰɢɹ #7 

 Ɇɭɥɬɢɞɨɤɭɦɟɧɬɨɜ ɬɟɤɫɬɨɜ ɪɟɞɚɤɬɨɪ 



ȼɚɥɢɞɚɰɢɹ ɧɚ ɞɚɧɧɢ 

 ȼɚɥɢɞɚɰɢɹɬɚ ɟ ɧɟɨɛɯɨɞɢɦɚ, ɤɨɝɚɬɨ ɜ 
ɞɚɞɟɧɚ ɤɨɧɬɪɨɥɚ ɬɪɹɛɜɚ ɞɚ ɫɟ ɞɨɩɭɫɤɚ 
ɜɴɜɟɠɞɚɧɟ ɫɚɦɨ ɧɚ ɤɨɪɟɤɬɧɢ ɞɚɧɧɢ 

 ȼ АТnНoаs Forms ɢɦɚ ɫɬɚɧɞɚɪɬɧɢ 
ɫɪɟɞɫɬɜɚ ɡɚ ɜɚɥɢɞɚɰɢɹ: 
 Validating – ɫɴɛɢɬɢɟ ɡɚ ɜɚɥɢɞɚɰɢɹ ɧɚ 

ɞɚɧɧɢɬɟ ɜ ɤɥɚɫɚ Control 
 ɉɨɞɚɜɚ ɫɟ ɩɚɪɚɦɟɬɴɪ ɨɬ ɬɢɩ CancelEventArgs 
 Ⱥɤɨ ɫɟ ɡɚɞɚɞɟ Cancel=true – ɧɟ ɩɭɫɤɚ 

ɩɨɬɪɟɛɢɬɟɥɹ ɞɚ ɧɚɩɭɫɧɟ ɤɨɧɬɪɨɥɚɬɚ 
 ErrorProvider – ɨɬɛɟɥɹɡɜɚ ɝɪɚɮɢɱɧɨ 

ɤɨɧɬɪɨɥɢ ɫ ɧɟɜɚɥɢɞɧɢ ɞɚɧɧɢ 



ȼɚɥɢɞɚɰɢɹ ɧɚ ɞɚɧɧɢ – ɩɪɢɦɟɪ 
private TextBox TextBox1; 

private ErrorProvider errorProvider; 

... 

private void TextBox1_Validating(object sender, 

    System.ComponentModel.CancelEventArgs e) 

{ 

    try  

    { 

        Int32.Parse(TextBox1.Text); 

        errorProvider.SetError(TextBox1, ""); 

    } 

    catch (FormatException) 

    { 

        errorProvider.SetError( 

            TextBox1, "Integer number expected!"); 

        e.Cancel = true; 

    } 

} 



Дɟɦɨɧɫɬɪɚɰɢɹ #8 

 ȼɚɥɢɞɚɰɢɹ ɧɚ ɞɚɧɧɢ 



ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ 

 ɋɜɴɪɡɜɚɧɟɬɨ ɧɚ ɞɚɧɧɢɬɟ (DКtК BТnНТnР) 
 Ɉɫɢɝɭɪɹɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɩɪɟɯɜɴɪɥɹɧɟ ɧɚ ɞɚɧɧɢ 

ɦɟɠɞɭ ɤɨɧɬɪɨɥɢ ɢ ɢɡɬɨɱɧɢɰɢ ɧɚ ɞɚɧɧɢ 

 ɇɚɩɪɢɦɟɪ: ɫɜɴɪɡɜɚɧɟ ɧɚ ɦɚɫɢɜ ɫɴɞɴɪɠɚɳ ɢɦɟɧɚ 
ɧɚ ɝɪɚɞɨɜɟ ɫ ComboBox ɤɨɧɬɪɨɥɚ 

 ɂɡɬɨɱɧɢɰɢ ɧɚ ɞɚɧɧɢ 

 IList – ɦɚɫɢɜɢ ɢ ɤɨɥɟɤɰɢɢ 
 IBindingList – ɩɨɞɞɴɪɠɚ ɫɟ ɨɬ DataView 

 ɩɨɞɞɴɪɠɚ ɧɨɬɢɮɢɤɚɰɢɹ ɡɚ ɩɪɨɦɹɧɚ 

 Ʉɨɧɬɪɨɥɢ, ɩɨɞɞɴɪɠɚɳɢ НКtК ЛТnНТnР 

 ȼɫɢɱɤɢ АТnНoаs Forms ɤɨɧɬɪɨɥɢ 

 TextBox, ComboBox, ListBox, DataGrid 



ɋɜɴɪɡɜɚɧɟ ɧɚ ɞɚɧɧɢ 

 ȼɢɞɨɜɟ ɫɜɴɪɡɜɚɧɟ 
 ɉɪɨɫɬɨ ɫɜɴɪɡɜɚɧɟ (simple binding) 

ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɫ ɟɞɢɧɢɱɟɧ ɨɛɟɤɬ 

ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɫ ɟɞɢɧɢɱɟɧ (ɬɟɤɭɳ) 
ɟɥɟɦɟɧɬ ɨɬ ɫɩɢɫɴɤ 

ɇɚɩɪɢɦɟɪ: TextBox ɢ CheckBox 
 ɋɥɨɠɧɨ ɫɜɴɪɡɜɚɧɟ (complex binding) 

ɋɜɴɪɡɜɚɧɟ ɧɚ ɫɩɢɫɴɱɧɚ ɤɨɧɬɪɨɥɚ ɫɴɫ 
ɫɩɢɫɴɤ 

ɇɚɩɪɢɦɟɪ: ListBox, ComboBox, DataGrid 

ɉɨɞɞɴɪɠɚ ɫɟ ɬɟɤɭɳɨ ɢɡɛɪɚɧ ɟɥɟɦɟɧɬ 
(ɚɤɬɢɜɟɧ) ɨɬ ɫɩɢɫɴɤɚ 



ɋɜɴɪɡɜɚɧɟɬɨ ɟ ɟɞɧɨɩɨɫɨɱɧɨ! 

 ɉɪɨɦɹɧɚ ɧɚ ɞɚɞɟɧɨ ɫɜɴɪɡɚɧɨ ɫɜɨɣɫɬɜɨ ɨɬ 
ɞɚɞɟɧɚ ɤɨɧɬɪɨɥɚ ɩɪɨɦɟɧɹ ɞɚɧɧɢɬɟ ɜ 
ɢɡɬɨɱɧɢɤɚ, ɤɴɦ ɤɨɣɬɨ ɬɨ ɟ ɫɜɴɪɡɚɧɨ 

 Ɉɛɪɚɬɧɨɬɨ ɧɟ ɟ ɜɹɪɧɨ! 
 ɉɪɢ ɩɪɨɦɹɧɚ ɧɚ ɢɡɬɨɱɧɢɤɚ ɧɚ ɞɚɧɧɢ 

ɫɜɴɪɡɚɧɢɬɟ ɤɴɦ ɧɟɝɨ ɤɨɧɬɪɨɥɢ ɧɟ ɫɢ 
ɩɪɨɦɟɧɹɬ ɫɜɨɣɫɬɜɚɬɚ 

 ɋɥɟɞ ɩɪɨɦɹɧɚ ɧɚ ɞɚɧɧɢɬɟ ɜ ɢɡɬɨɱɧɢɤɚ ɧɚ 
ɞɚɧɧɢ ɡɚ ɨɬɪɚɡɹɜɚɧɟ ɧɚ ɩɪɨɦɟɧɢɬɟ ɜ 
ɫɜɴɪɡɚɧɢɬɟ ɫ ɧɟɝɨ ɤɨɧɬɪɨɥɢ ɫɟ ɩɪɚɜɢ: 
1. ɉɪɟɦɚɯɜɚɧɟ (ɢɡɬɪɢɜɚɧɟ) ɧɚ ɫɜɴɪɡɜɚɧɟɬɨ 

2. Дɨɛɚɜɹɧɟ ɧɚ ɫɜɴɪɡɜɚɧɟɬɨ ɨɬɧɨɜɨ 



ɉɪɨɫɬɨ ɫɜɴɪɡɜɚɧɟ 

 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɨɛɟɤɬ 

 ɉɪɢ ɩɪɨɦɹɧɚ ɧɚ TextBox1.Text ɫɟ ɩɪɨɦɟɧɹ 
ɫɜɴɪɡɚɧɢɹɬ ɨɛɟɤɬ class Customer 

{ 
    private string mName; 
    public string Name 
    { 
        get { return mName; } 
        set { mName = value; } 
    } 
} 
 
Customer cust = new Customer(); 
cust.Name = "Ȼаɣ Иваɧ"; 
 
TextBox1.DataBindings.Add( 
    new Binding("Text", cust, "Name")); 



Дɟɦɨɧɫɬɪɚɰɢɹ #9 
 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɨɛɟɤɬ 



ɉɪɨɫɬɨ ɫɜɴɪɡɜɚɧɟ 
 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɫɩɢɫɴɤ 

 

 

 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɬɚɛɥɢɰɚ 

string[] towns = {"ɋɨɮɢя", "ɉɥɨвɞɢв", "ȼаɪɧа"ж; 
TextBoxTowns.DataBindings.Add( 

    new Binding("Text", towns, "")); 

// Иɦɚɦɟ DataSet ds ɫ ɬɚɛɥицɚ Toаns ɫ ɤɨɥɨɧи id и name: 
DataTable towns = new DataTable("Towns"); 

towns.Columns.Add(new DataColumn("id", typeof(int))); 

towns.Columns.Add(new DataColumn("name", typeof(string))); 

DataSet ds = new DataSet(); 

ds.Tables.Add(towns); 

 

TextBoxTowns.DataBindings.Add( 

    new Binding("Text", ds, "Towns.name")); 



ɉɪɨɫɬɨ ɫɜɴɪɡɜɚɧɟ ɫ VS.NET 

 ɋɜɴɪɡɜɚɧɟɬɨ ɦɨɠɟ ɞɚ ɫɬɚɜɚ ɢ ɩɨ ɜɪɟɦɟ ɧɚ ɞɢɡɚɣɧ ɫ VS.NET (ɚɤɨ 
ɢɡɩɨɥɡɜɚɦɟ ɡɚ ɢɡɬɨɱɧɢɤ DКtКSОt) 



BindingContext 

 Ɏɨɪɦɚɬɚ ɩɚɡɢ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɫɜɴɪɡɚɧɢɬɟ 
ɤɨɧɬɪɨɥɢ ɜ ɫɜɨɹ BindingContext ɨɛɟɤɬ 

 CurrencyManager – ɡɚ ɤɨɧɬɪɨɥɢ ɫɜɴɪɡɚɧɢ ɤɴɦ 
ɫɩɢɫɴɤ. ɋɴɞɴɪɠɚ ɩɨɡɢɰɢɹɬɚ ɜ ɫɩɢɫɴɤɚ  

 PropertyManager – ɡɚ ɤɨɧɬɪɨɥɢ ɫɜɴɪɡɚɧɢ ɤɴɦ 
ɨɛɟɤɬ 

Binding 

Context 

Currency 

Manager 

Currency 

Manager 

Currency 
Manager 

Array 

DataTable 

Collection 

Property 
Manager 

Object 

Form 



ɇɚɜɢɝɚɰɢɹ ɫ CurrencyManager 
 CurrencyManager ɤɥɚɫɴɬ ɩɚɡɢ ɬɟɤɭɳɚɬɚ ɩɨɡɢɰɢɹ ɜ ɫɩɢɫɴɤɚ – 

ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ 

 Position – ɫɴɞɴɪɠɚ ɩɨɡɢɰɢɹɬɚ 

 Count – ɫɴɞɴɪɠɚ ɪɚɡɦɟɪɚ ɧɚ ɫɩɢɫɴɤɚ 

 ɇɚɜɢɝɚɰɢɹ ɩɨ ɢɡɬɨɱɧɢɤɚ ɧɚ ɞɚɧɧɢ 

 ɂɡɜɥɢɱɚɧɟ ɧɚ CurrencyManager ɨɛɟɤɬɚ: 
 

 

 

 

 

 ɇɚɜɢɝɚɰɢɹ ɩɨ ɫɩɢɫɴɤɚ: 

CurrencyManager cm = (CurrencyManager) 
    textBox1.DataBindings["Text"].BindingManagerBase; 

// Мɨɠɟ и ɬɚɤɚ: 
CurrencyManager cm = (CurrencyManager) 
    form1.BindingContext[dataTableCustomers]; 

cm.Position++; 



Дɟɦɨɧɫɬɪɚɰɢɹ #10 

 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɫɩɢɫɴɤ ɢ 
ɧɚɜɢɝɚɰɢɹ ɩɨ ɫɩɢɫɴɤɚ 



ɋɥɨɠɧɨ ɫɜɴɪɡɜɚɧɟ 

 ɋɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ ɫɩɢɫɴɤ 
 ɂɡɩɨɥɡɜɚ ɫɟ ɩɪɢ ɫɩɢɫɴɱɧɢ ɤɨɧɬɪɨɥɢ: 

 ListBox, ComboBox ɢ ɞɪ. 
 Ɂɚɞɚɜɚɬ ɫɟ ɫɜɨɣɫɬɜɚɬɚ: 

 DataSource – ɫɩɢɫɴɤ ɫ ɞɚɧɧɢɬɟ 

 DisplayMember – ɩɴɬ ɞɨ ɩɨɥɟɬɨ, ɤɨɟɬɨ ɞɚ ɫɟ 
ɜɢɡɭɚɥɢɡɢɪɚ 

 ValueMember – ɩɴɬ ɞɨ ɩɨɥɟɬɨ, ɨɬ ɤɨɟɬɨ ɫɟ 
ɩɨɥɭɱɚɜɚ ɪɟɡɭɥɬɚɬɚ 

 ɉɪɢɦɟɪ: 
comboBox1.DataSource = dataSetCountries; 

comboBox1.DisplayMember = "Countries.CountryCode"; 

comboBox1.ValueMember = "Countries.Name"; 



Дɟɦɨɧɫɬɪɚɰɢɹ #11 

 ɋɥɨɠɧɨ ɫɜɴɪɡɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ ɤɴɦ 
ɫɩɢɫɴɤ 



ɋɥɨɠɧɨ ɫɜɴɪɡɜɚɧɟ ɫ VS.NET 

 ɋɜɴɪɡɜɚɧɟɬɨ ɦɨɠɟ ɞɚ ɫɬɚɜɚ ɢ ɩɨ ɜɪɟɦɟ 
ɧɚ ɞɢɡɚɣɧ ɫ VS.NET (ɚɤɨ ɩɨɥɡɜɚɦɟ ɡɚ 
ɢɡɬɨɱɧɢɤ DataSet) 



Ʉɨɧɬɪɨɥɚɬɚ DataGrid 

 DataGrid ɤɨɧɬɪɨɥɚɬɚ ɜɢɡɭɚɥɢɡɢɪɚ 
ɬɚɛɥɢɱɧɢ ɞɚɧɧɢ 

 Ɉɫɢɝɭɪɹɜɚ ɧɚɜɢɝɚɰɢɹ ɩɨ ɪɟɞɨɜɟ ɢ ɤɨɥɨɧɢ 

 ɉɨɡɜɨɥɹɜɚ ɪɟɞɚɤɬɢɪɚɧɟ ɧɚ ɞɚɧɧɢɬɟ 

 ɋɥɚɛɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ 

 Щɟ ɛɴɞɟ ɡɚɦɟɧɟɧɚ ɜ ɛɴɞɟɳɢ ɜɟɪɫɢɢ ɧɚ .NET 
Framework 

 ɂɡɩɨɥɡɜɚ ɫɟ ɧɚɣ-ɱɟɫɬɨ ɫ ADO.NET DataSet ɢ 
DataTable 

 DataSource – ɡɚɞɚɜɚ ɢɡɬɨɱɧɢɤɚ ɧɚ ɞɚɧɧɢ 

 DataMember – ɡɚɞɚɜɚ ɩɴɬɹ ɞɨ ɞɚɧɧɢɬɟ ɜ 
ɪɚɦɤɢɬɟ ɧɚ ɢɡɬɨɱɧɢɤɚ 



DataGrid – ɩɪɢɦɟɪ 
private void MainForm_Load( 

    object sender, System.EventArgs e) 

{ 
    // Create table "Towns" 

    DataTable towns = new DataTable("Towns"); 

    towns.Columns.Add( 

        new DataColumn("id", typeof(int))); 

    towns.Columns.Add( 

        new DataColumn("name", typeof(string))); 

    // Add some rows in the table 

    DataRow row = towns.NewRow(); 

    row["id"] = 1; 

    row["name"] = "ɋɨɮɢя"; 
    towns.Rows.Add(row); 

    row = towns.NewRow(); 

    row["id"] = 2; 

    row["name"] = "ɉɥɨвɞɢв"; 
    towns.Rows.Add(row); 



DataGrid – ɩɪɢɦɟɪ 
    row = towns.NewRow(); 

    row["id"] = 3; 

    row["name"] = "ȼаɪɧа"; 
    towns.Rows.Add(row); 

 

    row = towns.NewRow(); 

    row["id"] = 4; 

    row["name"] = "Ɋɭɫɟ"; 
    towns.Rows.Add(row); 

  
    // Add table "Towns" to the DataSet 

    DataSet ds = new DataSet(); 

    ds.Tables.Add(towns); 

 
    // Bind the DataGrid to the DataSet 

    DataGridTowns.DataSource = ds; 

    DataGridTowns.DataMember = "Towns"; 

} 



Дɟɦɨɧɫɬɪɚɰɢɹ #12 

 Ɋɚɛɨɬɚ ɫ DataGrid ɤɨɧɬɪɨɥɚɬɚ 



Ʉɨɧɬɪɨɥɚɬɚ DataGrid 

 ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ ɧɚ DataGrid 

 ReadOnly – ɪɚɡɪɟɲɚɜɚ / ɡɚɛɪɚɧɹɜɚ ɪɟɞɚɤɰɢɹ 

 CaptionVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɡɚɝɥɚɜɢɟɬɨ 

 ColumnHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ 
ɡɚɝɥɚɜɢɹɬɚ ɧɚ ɤɨɥɨɧɢɬɟ 

 RowHeadersVisible – ɩɨɤɚɡɜɚ / ɫɤɪɢɜɚ ɤɨɥɨɧɚɬɚ 
ɜɥɹɜɨ ɨɬ ɪɟɞɨɜɟɬɟ 

 TableStyles – ɡɚɞɚɜɚ ɫɬɢɥɨɜɟ ɡɚ ɬɚɛɥɢɰɚɬɚ 

 Ⱥɤɬɢɜɟɧ ɟ ɫɚɦɨ ɩɴɪɜɢɹɬ ɫɬɢɥ 

 MappingName – ɡɚɞɚɜɚ ɬɚɛɥɢɰɚɬɚ, ɡɚ ɤɨɹɬɨ ɫɟ 
ɨɬɧɚɫɹ ɞɟɮɢɧɢɪɚɧɢɹɬ ɫɬɢɥ 

 GridColumnStyles – ɡɚɞɚɜɚ ɮɨɪɦɚɬɢɪɚɧɟɬɨ ɧɚ 
ɨɬɞɟɥɧɢɬɟ ɤɨɥɨɧɢ – ɡɚɝɥɚɜɢɟ, ɲɢɪɢɧɚ ɢ ɞɪ. 



Master-Details ɧɚɜɢɝɚɰɢɹ 

 Master-Details ɧɚɜɢɝɚɰɢɹɬɚ ɨɬɪɚɡɹɜɚ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɹ ɬɢɩ "1 ɤɴɦ 
ɦɧɨɝɨ" 
 ɇɚɩɪɢɦɟɪ: 1 ɪɟɝɢɨɧ ɢɦɚ ɦɧɨɝɨ ɨɛɥɚɫɬɢ 

 ȼ ADO.NET DataSet ɨɛɟɤɬɢɬɟ ɫɟ ɩɨɞɞɴɪɠɚɬ ɪɟɥɚɰɢɢ ɬɢɩ 
"ɝɥɚɜɟɧ/ɩɨɞɱɢɧɟɧ" 
 ɂɡɩɨɥɡɜɚɬ ɫɟ DКtКRОlКtТon ɨɛɟɤɬɢɬɟ ɜ DКtКSОt 

 АТnНoаs Forms ɩɨɞɞɴɪɠɚ MКstОr-Details ɧɚɜɢɝɚɰɢɹ 

 ɇɚ ɝɥɚɜɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢɬɟ ɝɥɚɜɧɚɬɚ 
ɬɚɛɥɢɰɚ  

 ɇɚ ɩɨɞɱɢɧɟɧɚɬɚ ɤɨɧɬɪɨɥɚ ɫɟ ɡɚɞɚɜɚ ɡɚ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢɬɟ 
ɪɟɥɚɰɢɹɬɚ ɧɚ ɬɚɛɥɢɰɚɬɚ 

 Ʉɨɧɬɪɨɥɢɬɟ ɫɟ ɫɜɴɪɡɜɚɬ ɫ ɟɞɢɧ ɢ ɫɴɳ DataSet 



Master-Details – ɩɪɢɦɟɪ 

// Bind the master grid to the master table 

DataGridCountries.DataSource = 

    datasetCountriesAndTowns; 

DataGridCountries.DataMember =  

    "Countries"; 

 
// Bind the detail grid to the relationship 

DataGridTowns.DataSource = 

    datasetCountriesAndTowns; 

DataGridTowns.DataMember = 

    "Countries.CountriesTowns"; 



Дɟɦɨɧɫɬɪɚɰɢɹ #14 
 Master-Details ɧɚɜɢɝɚɰɢɹ 



Ɋɟɥɚɰɢɢ "ɦɧɨɝɨ ɤɴɦ ɦɧɨɝɨ" 
 Ɋɟɥɚɰɢɢ ɬɢɩ "ɦɧɨɝɨ ɤɴɦ ɦɧɨɝɨ" ɧɟ ɫɟ ɩɨɞɞɴɪɠɚɬ ɨɬ DataSet ɢ 

DataGrid 

 Ɇɨɝɚɬ ɞɚ ɛɴɞɚɬ ɫɜɟɞɟɧɢ ɞɨ MКstОr-Details ɱɪɟɡ ɞɨɛɚɜɹɧɟ ɧɚ 
ɢɡɝɥɟɞ ɜ ɛɚɡɚɬɚ ɨɬ ɞɚɧɧɢ 

CREATE VIEW View_StudentsCourses AS 

  SELECT StudentId, StudentName, CourseId, CourseName 

  FROM Students, Courses, StudentsCourses 

  WHERE Students.StudentsId = StudentsCourses.StudentId 

  AND Courses.CourseId = StudentsCourses.CourseId 



Ɋɟɥɚɰɢɢ "ɦɧɨɝɨ ɤɴɦ ɦɧɨɝɨ" 



ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 

 ɇɚɫɥɟɞɹɜɚɧɟɬɨ ɧɚ ɮɨɪɦɢ 
 ɉɨɡɜɨɥɹɜɚ ɩɨɜɬɨɪɧɨ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɱɚɫɬɢ 

ɨɬ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ 

 ȼɴɡɦɨɠɧɨ ɟ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ ɧɚɜɟɞɧɴɠ 
ɨɛɳɢɬɟ ɱɚɫɬɢ ɧɚ ɦɧɨɝɨ ɮɨɪɦɢ 

 Чɪɟɡ ɩɨɞɦɹɧɚ ɧɚ ɟɞɢɧɢɱɟɧ DLL ɮɚɣɥ ɦɨɠɟ 
ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ ɜɫɢɱɤɢ ɮɨɪɦɢ 

 Ɏɨɪɦɢɬɟ-ɧɚɫɥɟɞɧɢɰɢ ɦɨɝɚɬ ɞɚ ɞɨɛɚɜɹɬ 
ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ 

 ȼɢɪɬɭɚɥɧɢ ɦɟɬɨɞɢ ɦɨɝɚɬ ɞɚ ɪɟɚɥɢɡɢɪɚɬ 
ɫɩɟɰɢɮɢɱɧɚɬɚ ɡɚ ɧɚɫɥɟɞɧɢɰɢɬɟ 
ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ, ɞɨɫɬɴɩɧɚ ɨɬ ɛɚɡɨɜɚɬɚ 
ɮɨɪɦɚ 



ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 

 Ȼɚɡɨɜɚɬɚ ɮɨɪɦɚ ɟ ɧɚɣ-ɨɛɢɤɧɨɜɟɧɚ ɮɨɪɦɚ 

 Ʉɨɧɬɪɨɥɢɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ, ɫɟ 
ɨɛɹɜɹɬ ɤɚɬɨ protected 

 Ɉɫɬɚɧɚɥɢɬɟ ɤɨɧɬɪɨɥɢ ɧɟ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɨɦɟɧɹɬ 
ɨɬ ɮɨɪɦɢɬɟ-ɧɚɫɥɟɞɧɢɰɢ 

 Ɂɚ ɧɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɚ ɫɟ ɧɚɫɥɟɞɹɜɚ 
ɤɥɚɫɴɬ ɧɚ ɛɚɡɨɜɚɬɚ ɮɨɪɦɚ  

 Ɏɨɪɦɢɬɟ-ɧɚɫɥɟɞɧɢɰɢ ɫɟ ɫɴɡɞɚɜɚɬ ɫɟ ɨɬ Visual 
Studio .NET (ɱɪɟɡ File | Add New Item … | 
Inherited Form) 

 ɉɪɢ ɩɪɨɦɹɧɚ ɧɚ ɛɚɡɨɜɚɬɚ ɮɨɪɦɚ 
ɩɪɢɥɨɠɟɧɢɟɬɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɩɪɟɤɨɦɩɢɥɢɪɚ 



Дɟɦɨɧɫɬɪɚɰɢɹ #15 
 ɇɚɫɥɟɞɹɜɚɧɟ ɧɚ ɮɨɪɦɢ 



ɉɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 

 ɂɡɩɨɥɡɜɚɬ ɫɟ 3 ɤɥɸɱɨɜɢ ɤɥɚɫɚ: 
 PrintDialog 

 ɋɬɚɧɞɚɪɬɟɧ ɞɢɚɥɨɝ ɡɚ ɩɟɱɚɬɚɧɟ ɧɚ ɩɪɢɧɬɟɪ 

 PrintController 

 ɍɩɪɚɜɥɹɜɚ ɩɪɨɰɟɫɚ ɧɚ ɩɟɱɚɬɚɧɟ ɢ ɚɤɬɢɜɢɪɚ 
ɫɴɛɢɬɢɹ, ɫɜɴɪɡɚɧɢ ɫ ɧɟɝɨ 

 ɉɪɟɞɨɫɬɚɜɹ Graphics ɩɨɜɴɪɯɧɨɫɬɬɚ 

 PrintDocument 

 Ɉɩɢɫɜɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢɬɟ ɧɚ ɨɬɩɟɱɚɬɜɚɧɢɹ 
ɞɨɤɭɦɟɧɬ 

 ɋɴɞɴɪɠɚ PrinterSettings ɜɴɪɧɚɬɢ ɨɬ 
PrintDialog 



Document/View – MFC  



ɉɪɨɝɪɚɦɧɚ ɚɪɯɢɬɟɤɬɭɪɚ 

Document/View  

ȖȉȍȒȚ –ȗȘȐȓй 
гȞȐȒȢȓ ȕȈ șȢȖȉȡ.)  

ǰȏȋȓȍȌ 
ǬȖȒțȔȍȕȚȍȕ 

ȖȉȍȒȚ 

șȢȖȉȡȍȕȐȧȚȈ șȍ ȐȏȗȖȔȗȊȈȚ 

ȒȢȔ ȘȈȔȒȈ Ȑ ȐȏȋȓȍȌ  
ȖȉȍȒȚ ȕȈ ȗȘȖȏȖȘȍȞȈ – ȘȈȔȒȈ  



CViewCountDoc* pDoc = 
  dynamic_cast<CViewCountDoc*>(GetDocument()); 
ǬȖȉȘȍ ȍ Ȋ ȗȘȐȓй ȌȈ ȐȔȈ șȖȉșȚȊȍȕȈ ȘȍȈȓй ȕȈ Getяocumentгдх 
ViewCountDoc* CViewCountView::GetDocumet() 
{ 
   CViewCountDoc* pDoc  = 
  dynamic_cast<CViewCountDoc*>(GetDocument()); 
   ASSERT_VALID( pDoc); 
   Return pDoc; 
}  

void CMyView::OnDraw(CDC* pDC)   
{ 
   CMyDoc* pDoc = GetDocument(); 
   CString string = pDocGetString(); 

   CRect rect; 
   GetClientRect(&rect); 
   pDCяrawTextг stringз rectз……………ййдц 
}  

…йOnяrawгдц  OnInitialUpdateгдц  OnUpdateгдйй 

Document class: 
 GetFirstViewPosition(); GetNextView();OnNewDocument();OnOpenDocument(); 

Serialize() 

View class 



Main Frame & Child Frame Windows  

 

OnClose(); ɩɪɟɨɪɚɡɦɟɪɹɜɚɧɟ; ɪɚɛɨɬɚ ɫ toolbar.. 

ɉɪɨɢɡɯɨɠɞɚɬ ɨɬ CFrameWnd ɢ CMDIFrameWnd 

File… x 

CView CMainFrame 

CChildFrame 

CMainFrame 

File… x 

File… x 

ȔȖȎȍȔ ȌȈ ȔȖȌȐȜȐȞȐȘȈȔȍ ȗȖȊȍȌȍȕȐȍȚȖ ȕȈ  MяI child frame гююhildFrameдх  
BOOL ююhildFrameххPreюreateWindowг юREATESTRUюTб csд {…}  

SDI MDI 



Application class: ɧɚɫɥɟɞɹɜɚ CWinApp.  
ɂɧɢɰɢɚɥɢɡɚɰɢɢ; ɫɬɚɪɬɢɪɚɧɟ; ɤɚɱɜɚɧɟ ɧɚ НoМ. TОmplКtО… 

Document Template  

ǷȘȈȊȐ ȊȘȢȏȒȈ ȔкȌț г ȗȘȐ ȚȖȊȈ șȈȔȖ ȗȖ мд document class з viewз frameй ǰȔȈ 
юSingleяocTemplate Ȑ юMultipleяocTemplateй СȢȌȢȘȎȈх 
• ȌȖȒțȔȍȕȚȍȕ ȕȐȏ гт ȗȖȓȍȚȈдз 
\nMy_app\My_app\n\n\nMy_app.Document\nMy_app Document  
• ǰȒȖȕȈȚȈ ȕȈ ȐȏȖȉȘȈȎȍȕȐȍȚȖ  

• ǴȍȕȦȚȖ ȗȘȐ ȈȒȚȐȊȕȖ ȐȏȖȉȘȈȎȍȕȐȍй  
 

SяI ȌȖȒțȔȍȕȚȕȐȧ ȠȈȉȓȖȕ șȍ șȢȏȌȈȊȈ Ȗȡȍ Ȋ InitInstanseгдх 
CSingleDocTemplate * pDocTemplate; 
pDocTemplate = new CSingleDocTemplate( IDR_MAINFRAME, RUNTIME_CLASS( 
CMyDoc), RUNTIME_CLASS( CMainFrame), RUNTIME_CLASS( CMyView)); 
AddDocTemplate(pDocTemplate); 
кк șȓȍȌȊȈȚ ȘȍȌȖȊȍ ȏȈȘȍȋй ȕȈ ȌȖȒй ȚȐȗȖȊȍ Ȋ REGз șȢȏȌȈȊȈȕȍ ȖȉȍȒȚȐȚȍ ȖȚ 
ȠȈȉȓȖȕȈз ȗȖȒȈȏȊȈȕȍ ȘȈȔȒȈȚȈ Ȑ ȐȏȋȓȍȌȈй  
 ВȒȓȦȟȊȈ șȍ ȞȐȒȢȓȢȚ ȏȈ ȖȉȘй șȢȖȉȡȍȕȐȧз ȒȈȚȖ ȒȖȔȈȕȌȕȐȚȍ șȢȖȉȡȍȕȐȧ гȖȚ 
ȔȍȕȦз ȈȒșȍȓȍȘй з toolbarд șȍ ȕȈșȖȟȊȈȚ ȏȈ ȖȉȘȈȉȖȚȒȈ ȒȢȔ ȖȉȍȒȚȐȚȍ  -  ȐȏȋȓȍȌ 
ȌȖȒțȔȍȕȚȠȈȉȓȖȕȘȈȔȒȈȗȘȐȓȖȎȍȕȐȍ::DefWindowProc() (command 

routing).  



АȒȖ MяI ȐȔȈ ȗȖȊȍȟȍ ȌȖȒțȔȍȕȚȐ Ȑ ȐȏȖȉȘȈȎȍȕȐȧ (CDocManager): 

CWinApp  

Documet Template list  

Documet Template 

ВȘȍȔȍ ȕȈ ȎȐȊȖȚ ȕȈ ȌȖȒțȔȍȕȚȈ Ȑ ȐȏȖȉȘȈȎȍȕȐȍȚȖ  

SDI MDI 

Construction  

OnNewDocument  

OnCloseDocument  

Destruction  

Create additional 
Documents 

Create additional Documents 

Construction  

OnNewDocument  

OnCloseDocument  

Destruction  



CWinApp::OnFileNew() – șȢȏȌȈȊȈ ȌȖȒ ȖȚ template; OnNewDocument()DeleteContents() 

CWinAp::OnFileOpen()- ȌȐȈȓȖȋцCDocument::OnOpenDocument()DeleteContents(),șȍȘȐй 
Updating Document & Views 
ȒȓȈșȖȊȍȚȍ ȌȖȒțȔȍȕȚȐ Ȑ ȐȏȖȉȘȈȎȍȕȐȧ șȐ ȊȏȈȐȔȖȌȍȑșȚȊȈȚх  

CView CDocument UpdateAllViews  

OnInitialUpdate  

OnUpdate  

GetDocument  

ǶșȕȖȊȕȐ View ȒȓȈșȖȊȍ ȒȢȔ MFю  

CView – ǹȚȈȕȌȈȘȚȍȕ ȌȢȡȍȘȍȕ ȗȘȖȏȖȘȍȞ ȏȈ ȊȈȠȍȚȖ ȐȏȖȉȘȈȎȍȕȐȍй 
CScrollView – ДȖȉȈȊȧ scroll ȊȢȏȔȖȎȕȖșȚȐ ȒȢȔ юView  й 
CFormView – ǷȘȍȌȖșȚȧȊȧ ȌȐȈȓȖȋ ȏȈ ȊȋȘȈȎȌȈȕȍ ȕȈ ȒȖȕȚȘȖȓȐ Ȋ ȐȏȖȉȘȈȎȍȕȐȍȚȖ 
CRecordView – ǷȘȖȐȏȊȖȌȍȕ ȕȈ ȋȖȘȕȐȧ, ȐȏȗȖȓȏȊȈ șȍ  ȗȘȐ ȘȈȉȖȚȈ ș OяBю БД – ȐȏȖȉȘȈȏȧȊȈ 
ȏȈȗȐș ȖȚ OяBю ȉȈȏȈ ȌȈȕȕȐй 
CDaoRecordView – ǷȖȌȖȉȍȕ ȕȈ ȋȖȘȕȐȧз ȕȖ ȏȈ ȘȈȉȖȚȈ ș яAO й 
CEditView – ǹȢȌȢȘȎȈ edit controlз ȒȖȑȚȖ ȗȖȗȢȓȊȈ ȒȓȐȍȕȚșȒȈȚȈ ȖȉȓȈșȚ й 
CTreeView – ǹȢȌȢȘȎȈ tree view controlз ȒȖȑȖ ȗȖȗȢȓȊȈ ȒȓȐȍȕȚșȒȈȚȈ ȖȉȓȈșȚ ȕȈ 
ȐȏȖȉȘȈȎȍȕȐȍȚȖй 
CRichEditView – ǹȢȌȢȘȎȈ rich edit controlз ȒȖȑȚȖ ȗȖȗȢȓȊȈ ȒȓȐȍȕȚșȒȈȚȈ ȖȉȓȈșȚ ȕȈ 
ȐȏȖȉȘȈȎȍȕȐȍȚȖй 
CListView – ǹȢȌȢȘȎȈ list controlй 
CHtmlView – ǹȢȏȌȈȊȈ ȐȏȋȓȍȌȐ ȖȚ html ȜȖȘȔȈȚȐ Ȑ ȌȘțȋȐ ȜȖȘȔȈȚȐз ȗȖȌȌȢȘȎȈȕȐ ȖȚ 
ȒȖȕȚȘȖȓȈ WebBrouser ȕȈ Microsoft Internet Explorerй  



ɇɚɫɥɟɞɫɬɜɟɧɢ ɜɪɴɡɤɢ ɦɟɠɞɭ ɬɟɡɢ 
ɤɥɚɫɨɜɟ  

CView  

CScrollView  

CFormView  

CRecordView  

CDaoRecordView  

CHtmlView  

CCtrlView  

CEditView  

CRichEditView  CTreeView  

CListView  



void CMyView::OnInitialUpdate() 
{ CScrollView::OnInitialUpdate(); 
 SetScrollSizes(MM_TEXT, CSize(1280,1024));ккжșȚȢȗȒȈ șȒȘȖȓȐȘȈȕȍ 

} 

ǶșȕȖȊȕȐ Ȝ-ȐȐ ȕȈ ȒȓȈșȈх 
CPoint pos = GetScrollPosition(); ScrollToPosition(CPoint(100,100)); 
CSize size = GetTotalSize(); //ȊȘȢȡȈ ȓȖȋй ȘȈȏȔȍȘ ȕȈ ȐȏȋȓȍȌȈ 
int nWidth = size.cx; 
int nHeight = size.cy; 
SetScaleToFitSize(GetTotalSize()); ккȔȈȡȈȉȐȘȈ ȓȖȋй ȐȏȋȓȍȌ 
SetScrollSizeг…йд ккȏȈ ȌȐȕȈȔȐȟȕȈ ȒȖȘȍȒȞȐȧ ȕȈ ȓȖȋ ȐȏȋȓȍȌ 

OnDraw(&dc) 
ǷȘȍȌȐ OnDraw(), ȊȢȊ Ȝ-Ȑȧ OnPaint(): CPaintDC dc(this); OnPrepareDC(&dc);  
OnDraw(&dc); 
АȒȖ ȐșȒȈȚȍ Onяrawгд  ȌȈ ȗȘȍȘȐșțȊȈ șȈȔȖ ȐȕȊȈȓȐȌȐȏȐȘȈȕȐȧ ȗȘȈȊȖȢȋȢȓȕȐȒ:. 
CRect rect; 
pDCGetClipBox(&rect);ккȗȖȗȢȓȊȈ ȘȈȏȔȍȘȈ ȕȈ ȐȕȊȈȓȐȌй ȗȘȈȊȖȢȋȢȓȕȐȒй  

CScrollView 



HTML ɢɡɝɥɟɞɢ 

CHtmlView:ɨɛɜɢɜɤɚ ɧɚ IWebBrouser2 

ǵȍȊȐȘȚțȈȓȕȐ ȖȗȍȘȈȞȐȐ гȋȖȚȖȊȐ ȔȍȚȖȌȐд ȕȈ ȒȓȈșȈ: 
GetBusy  ȗȖȒȈȏȊȈ ȌȈȓȐ Ȋ ȔȖȔȍȚȈ ȍ download 

GetLocatinURL ȐȏȊȓȐȟȈ URL ȈȌȘȍșȈȕȈ ȚȍȒțȡȈȚȈ șȚȘȈȕȐȞȈ 

GoBack  GoForward  Refresh 

Stop  ȗȘȍțșȚȈȕȖȊȧȊȈ ȏȈȘȍȎȌȈȕȍȚȖ 

Navigate ȗȖ ȏȈȌȈȌȍȕ URL ȈȌȘȍș ȐȏȖȉȘȈȏȧȊȈ ȚȍȒțȡȈ șȚȘȈȕȐȞȈ 

ȍȚȖ ȗȘȐȔȍȘх 
ON_COMMAND(ID_BACK, OnBack) Ȋ message map ȕȈ юMyView 

ON_COMMAND) ID_REFRESH, OnRefresh) 
… 

void CMyView::OnBack() 
{ GoBack() } 
… 
 

ǷȘȍȝȖȌ ȒȢȔ ȌȘțȋȈ șȚȘȈȕȐȞȈ ȔȖȎȍȚȍ ȌȈ ȕȈȗȘȈȊȐȚȍх 
Navigate( _T(http://www.microsoft.com)); 
“ȚȢȕȒȐ ȒȓȐȍȕȚȐ”х 
void CHtmlClockView::OnInitialUpdate() 
{ …йNavigateгstringдц…  

http://www.microsoft.com/


Дɴɪɜɨɜɢɞɧɢ ɢ ɫɩɢɫɴɱɧɢ ɢɡɝɥɟɞɢ 

CTreeView 
CTreeCtrl& CTreeView::GetTreeCtrl(); 
ǰȕȚȍȘȍșȕȐ ȔȍȚȖȌȐ ȕȈ ȒȓȈșȈх 
::SetImageList() ккșȊȢȘȏȊȈ ȚȍȒșȚȈ ș ȒȈȘȚȐȕȒȈ 
::InsertItem() кк  ȊȔȢȒȊȈȕȍз  ȒȖȘȍȕз ȗȖȌȘȍȌȉȈз  ȒȈȘȚȐȕȒȈ Ȑ Țйȕй 
::DeleteItem() 
::SetItemText() ::SortChildren() ::GetSelectedItem()  

CListView: ȗȖȓțȟȈȊȈ ȜțȕȒȞȐȖȕȈȓȕȖșȚ ȖȚ șȢȖȚȊȍȚȕȐȧ ȒȖȕȚȘȖȓ 

СȢȏȌȈȊȈȕȍ ȕȈ ȐȏȋȓȍȌȐз ȉȈȏȐȘȈȕȐ ȕȈ ȒȖȕȚȘȖȓȐ гȕȈșȓȍȌȕȐȞȐ ȕȈ CCtrlView: 
е  ȌȈ șȍ ȌȍȒȓȈȘȐȘȈ ȒȓȈșз ȕȈșȓȍȌȕȐȒ ȕȈ ȕȈȗȘй  CCtrlViewз ȒȈȚȖ Ȋ 

ȒȖȕșȚȘțȒȚȖȘȈ ȕȈ ȉȈȏȖȊȐȧ șȍ ȗȖȌȈȊȈ ȐȔȍȚȖ ȕȈ șȢȏȌȈȊȈȕȐȧй 
е  ȌȈ șȍ ȖȗȐȠȍ Ȝ-Ȑȧ г GetTabCtrlгд ȐȓȐ ȗȖȌȖȉȕȈд ȊȘȢȡȈȡȈ  this  ȒȢȔ 

ȖȉȝȊȈȡȈȕȐȧ ȒȖȕȚȘȖȓх 
 CTabCtrl& GetTabCtrl() const {return (CTabCtrl*) this;} 

* ȌȈ șȍ ȗȘȍȌȍȜȐȕȐȘȈȚ ȗȖȕȍ н ȔȍȚȖȌȈх 
CMyView::PreCreateWindow(..) ккȕȈ CWnd; țȒȈȏȊȈ șȚȐȓц ȐȕȐȞȐȈȓȐȏȐȘȈ 

ȉȐȉȓй ȏȈ ȖȉȡȐ ȒȖȕȚȘȖȓȐ (::InitCommonControls())  
::OnInitialUpdate() // ȕȈȟȈȓȕȖ ȐȏȖȉȘȈȏȧȊȈȕȍ 

• ǷȖșȓȍ GetTabCtrl().ȔȍȚȖȌ_ȕȈ_tab_ȒȖȕȚȘȖȓȈгд 



ɋɴɡɞɚɜɚɧɟ ɧɚ ɦɧɨɝɨ ɞɨɤɭɦɟɧɬɢ  ɢ ɦɧɨɝɨ 
ɢɡɝɥɟɞɢ ɜ ɩɪɢɥoɠɟɧɢɟɬɨ  

 MDI - ȘȈȏȓȐȒȐ ș SDI: 
1. ǴȕȖȋȖ ȖȚȊȖȘȍȕȐ ȌȖȒțȔȍȕȚȐ 
2. ǸȈȏȓȐȟȕȐ ȚȐȗȖȊȍ ȌȖȒțȔȍȕȚȐ Ȋ MDI 

3. MDI ȗȖȌȌȢȘȎȈ ȔȍȕȦ-ȖȗȞȐȧ Windows… 

4. МȕȖȋȖ ȔȍȕȦȚȈ Ȋ MDI 

5. МȕȖȋȖ ȗȘȖȏȖȘȞȐ-ȘȈȔȒȐ Ȋ MDI 

MDI: 

•  ȕȈșȓȍȌȧȊȈ ȋȓȈȊȕȈȚȈ ȘȈȔȒȈ ȕȍ ȖȚ юFrameWnd, Ȉ ȖȚ 
CMDIFrameWnd. 

*   ȕȈșȓȍȌȧȊȈ ȌȢȡȍȘȕȐȚȍ ȘȈȔȒȐ ȖȚ юMяIюhildWnd 

•  ȏȈ ȠȈȉȓȖȕȐ ȕȈ ȌȖȒțȔȍȕȚȈ șȍ ȐȏȗȖȓȏȊȈ ȕȍ юSingleяocTemplate  
Ȉ юMultiяocTemplate ș țȒȈȏȈȕ ȗȈȘȈȔȍȚȢȘ Ȋ ȒȖȕșȚȘțȒȚȖȘȈ Ȕț 
гȒȢȌȍȚȖ șȍ țȒȈȏȊȈȠȍ ȗȘȖȏȖȘȍȞȢȚ ȘȈȔȒȈд ȕȍ ȋȓȈȊȕȐȧз Ȉ ȒȓȈșȢȚ 
ȕȈ ȌȢȡȍȘȕȐȧ ȗȘȖȏȖȘȍȞ – ȘȈȔȒȈй 

•  MяI ȐȔȈȚ ȗȖȕȍ ȌȊȈ ȘȍșțȘșȈ ȏȈ ȔȍȕȦ – ȒȖȋȈȚȖ ȕȧȔȈ ȖȚȊȖȘȍȕ 
ȌȖȒțȔȍȕȚ Ȑ ȒȖȋȈȚȖ ȐȔȈ ȗȖȕȍ м ȖȚȊȖȘȍȕй  
 

ǷȘȍȊȒȓȦȟȊȈȕȍ ȕȈ ȔȍȕȦȚȈц ȐȏȋȓȍȌȐз ȖȚȊȖȘȍȕȐ ȌȖȒțȔȍȕȚȐ… șȍ ȗȖȍȔȈȚ ȖȚ 
ȋȍȕȍȘȐȘȈȕ ȒȖȌ 



Ɋɚɡɥɢɱɧɢ ɬɢɩɨɜɟ ɞɨɤɭɦɟɧɬɢ ɜ MDI ɩɪɢɥɨɠɟɧɢɟ  

ǯȈ ȌȈ șȢȏȌȈȌȍȔ ȗȘȐȓй ǶȉȘȈȉȖȚȊȈȡȖ н ȚȐȗȈ ȌȖȒțȔȍȕȚȐг ȗȘȐ FileNew):  

• СȢȏȌȈȊȈȔȍ ȕȖȊ ȒȓȈș ȏȈ ȌȖȒțȔȍȕȚ  Ȑ ȕȖȊ ȒȓȈș ȏȈ ȐȏȋȓȍȌ – ȕȈȗȘȐȔȍȘ 
CPiramDoc Ȑ CPiramViewй  КȓȈșȖȊȍȚȍ ȌȈ șȈ ȌȐȕȈȔȐȟȕȖ șȢȏȌȈȊȈȍȔȐй 
•  ǯȈ ȕȖȊȐȧ ȚȐȗ șȢȏȌȈȑȚȍ п ȕȖȊȐ ȘȍșțȘșȈ – ȐȒȖȕȈз ȔȍȕȦз ȚȈȉȓȐȞȈ ș 
ȈȒșȍȓȍȘȈȚȖȘȐ г ȈȒȖ ȚȘȧȉȊȈд Ȑ ȌȖȒțȔȍȕȚȍȕ ȕȐȏй ВșȐȟȒȐ Țȍ ȐȔȈȚ Ȗȉȡ Iя – 
ȕȈȗȘȐȔȍȘ IDR_PIRAMTYPE. 
•  АȒȖ ȍ ȕțȎȕȖ șȍ șȢȏȌȈȊȈ Ȑ șȖȉșȚȊȍȕȈ ȌȢȡȍȘȕȈ ȘȈȔȒȈ ȏȈ ȕȖȊȐȧ ȚȐȗ ȌȖȒй  
•  ǴȖȌȐȜȐȞȐȘȈȔȍ  InitInstanceгд  ȏȈ  ȌȖȉȈȊȧȕȍ ȕȖȊȐȧ ȌȖȒțȔȍȕȚȍȕ ȠȈȉȓȖȕх 

CMultiDocTemplate* pDocTemplate; 
pяocTemplate ш new юMultiяocTemplateг ȖȗȐșȈȕȐȚȍ ȗȖ-ȌȖȓț п ȗȈȘȈȔ.); 

•  ȘȍșțȘșȍȕ Iя 
•  УȒȈȏȈȚȍȓ ȒȢȔ юRuntime class гRUNTIME_юLASSгд д ȏȈ ȌȖȒțȔȍȕȚȈй 
•  УȒȈȏȈȚȍȓ ȒȢȔ юRuntime class  ȏȈ ȘȈȔȒȈȚȈ. 
•  УȒȈȏȈȚȍȓ ȒȢȔ юRuntime class ȏȈ ȐȏȋȓȍȌȈ г юPiramView). 

 ȘȍȋȐșȚȘȐȘȈȚȍ ȕȖȊȐȧ ȠȈȉȓȖȕх 
AddDocTemplate( pDocTemplate); 
АȒȖ ȐȔȈȚȍ ȗȖȊȍȟȍ ȌȖȒțȔȍȕȚȕȐ ȚȐȗȖȊȍ – ȏȈ ȊșȍȒȐ  Ȋ InitInstanceгд ȗȖȌȖȉȍȕ 

ȒȖȌй юMultiяocTemplate ȐȔȈ ȋȘȐȎȈ ȌȈ ȖȘȋȈȕȐȏȐȘȈ șȗȐșȢȒȈй  
 

ǺȖȊȈ ȔȖȎȍ ȌȈ șȍ ȕȈȗȘȈȊȐ Ȑ Ȋ SDIз ȈȒȖ ȐșȒȈȚȍ ȌȈ ȘȈȉȖȚȐȚȍ ș ȗȖȊȍȚȍ ȌȖȒțȔȍȕȚȕȐ 
ȚȐȗȖȊȍ гȕȖ ȍȌȊȈ ȓȐ ȍ ȕțȎȕȖд 



Ɋɚɡɰɟɩɟɧɢ ɢɡɨɛɪɚɠɟɧɢɹ  

ǭȚȖ ȊȘȢȏȒȈȚȈ ȔȍȎȌț ȍȓȔȍȕȚȐȚȍ ȕȈ split ȐȏȖȉȘȈȎȍȕȐȍȚȖ  

CMainFrame 

File Edit View Window Help x 

File… x 

CView 

CChildFrame 
CSplitterWnd 



ɋɴɡɞɚɜɚɧɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɞɞɴɪɠɚɳɨ  ɞɢɧɚɦɢɱɧɢ 
ɫɩɥɢɬɟɪɢ ( max 2 ɱɚɫɬɢ, ɭɤɚɡɚɧɢ ɩɪɢ ɫɴɡɞɚɜɚɧɟ; ɢɦɚɬ ɨɛɳɚ ɥɟɧɬɚ ɡɚ ɫɤɪɨɥɢɪɚɧɚɟ; ɩɨ 

ɩɨɞɪɚɡɛɢɪɚɧɟ ɫɟ ɛɚɡɢɪɚɬ ɧɚ ɨɛɳ view, ɧɨ ɚɤɨ ɫɴɡɞɚɞɟɬɟ ɧɚɫɥɟɞɧɢɤ ɧɚ CSplitterWnd ɢ ɩɪɟɞɟɮɢɧɢɪɚɬɟ 
::CreateView() – ɬɨ ɦɨɠɟ ɢ ɧɚ ɪɚɡɥɢɱɟɧ) 

1. ȌȍȒȓȈȘȐȘȈȕȍ ȕȈ ȕȖȊȈ ȗȘȖȔй  ȒȢȔ ююhildFrame г ȐȓȐ юMainFrameдх 
// Implementation 

private: 
CSplitterWnd   m_wndSplitter; 
нй ȗȘȍȌȍȜȐȕȐȘȈȕȍ ȕȈ ȊȐȘȚțȈȓȕȈȚȈ Onюreateюlientгд ȕȈ ȘȈȔȒȈȚȈ х 
BOOL CChildFrame:: OnCreateClient( LPCREATESTRUCT lpcs, 

CCreateContext* pContext)  
{  CSize size (10, 10);  
    Return m_wndSplitter.Create(this,   2,   1,   size,   pContext);} 

ǷȈȘȈȔȍȚȢȘмх ȘȖȌȐȚȍȓȧ ȕȈ ȗȘȖȏȖȘȍȞȈ șȢș șȗȓȐȚȍȘȐ – ȗȘȖȏȖȘȍȞ- ȘȈȔȒȈ 

ǷȈȘȈȔȍȚȢȘн: ȔȈȒșȐȔȈȓȕȐȧ ȉȘȖȑ ȗȈȕȍȓȐ ȕȈ ȒȖȐȚȖ ȔȖȎȍ ȌȈ șȍ ȘȈȏȌȍȓȐ  
ǷȈȘȈȔȍȚȢȘпх ȔȈȒșй ȠȐȘȐȕȈ Ȑ ȊȐșȖȟȐȕȈ ȗȘȐ ȒȖȐȚȖ ȗȈȕȍȓȐȚȍ șȍ șȢȏȌȈȊȈȚ 

ǷȈȘȈȔȍȚȢȘрх șȚȈȕȌȈȘȚȕȈ șȚȘțȒȚțȘȈз ȍȌȕȖ ȖȚ ȗȖȓȍȚȈȚȈ ȑ ȍ ȐȔȍ ȕȈ ȒȓȈșȈ ȕȈ 
ȐȏȋȓȍȌȈз ȐȏȗȖȓȏȊȈȕ ȏȈ ȗȈȕȍȓȐȚȍз еdocц еdoc_templateй 

3. CSplitView::OnDraw()  
CSplitterWnd ȐȔȈ ȔȍȚȖȌȐ ȏȈ ȗȘȐȌȊȐȎȊȈȕȍ ȕȈ ȘȈȏȌȍȓȐȚȍȓȧ 

МȖȎȍ șȢȏȌȈȊȈȕȍ ȊȓȖȎȍȕȐ ȗȘȖȏȖȘȞȐ ș ȌȐȕй ǹȗȓȐȚȍȘȐ з Ȋ ȗȘȖȏȖȘȍȞ-șȚȈȚȐȟȍȕ 

ǹȐȕȝȘȖȕȐȏȐȘȈȕȍ ș ȗȘȖȔȍȕȐȚȍ Ȋ ȌȖȒțȔȍȕȚȈ șȚȈȊȈ ȒȈȒȚȖ ȉȍȠȍ ȖȗȐșȈȕȖ 



ɋɴɡɞɚɜɚɧɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɞɞɴɪɠɚɳɨ ɫɬɚɬɢɱɧɨ splТt 
ɢɡɨɛɪɚɠɟɧɢɟ (max 16 X 16, ɫɴɡɞɚɞɟɧɢ ɩɪɢ ɧɚɱɚɥɧɨ ɢɡɨɛɪɚɡɹɜɚɧɟ; ɩɪɨɦɟɧɹɬ ɫɟ ɫɚɦɨ 

ɪɚɡɦɟɪɢɬɟ; ɛɚɡɢɪɚɬ ɫɟ ɧɚ ɪɚɡɥ. ɂɡɨɛɪɚɠɟɧɢɹ: ɩɪ. Windows Explorer) 

• АȒȖ Ȋ AppWizard țȒȈȎȍȚȍ șȢȏȌȈȊȈȕȍ ȕȍ ș MFC-ȉȈȏȐȘȈȕ șȚȐȓ ȕȈ ȗȘȐȓйз Ȉ 
Windows Explorer ȉȈȏȐȘȈȕȖз ȚȖ șȍ șȚȘțȒȚțȘȐȘȈȚ н șȚȈȚȐȟȕȐ șȗȓȐȚȍȘȈ 
•  Ȋ ȒȓȈșȈ ȕȈ ȗȘȖȏȖȘȍȞȈ ȘȈȔȒȈ гюMainFrame ȐȓȐ ююhildFrameдх  

CSplitterWnd m_wndSplitter; 
•  ȗȘȍȌȍȜȐȕȐȘȈȕȍ х 

BOOL CChildFrame::OnCreateClient(LPCREATESTRUCT lpc, CreateContext* 
pContext) 

{  

if (m_wndSplitter.CreateStatic(this, 2, 1) == FALSE) {..} 

//  ȧȊȕȖ, ȌȐȕȈȔȐȟȕȖ șȢȏȌȈȊȈȕȍ  ȕȈ ȐȏȋȓȍȌ ȏȈ ȊșȍȒȐ șȚȈȚȐȟȍȕ  ȗȈȕȍȓ ȖȚ 
ȗȘȖȏȖȘȍȞȈх 

BOOL bCreated = m_wndSplitter.CreateView(ȘȍȌ_0,ȒȖȓ_0, ȕȈȟйȒȖȖȘȌȐȕȈȚȐз 
   RUNTIME_CLASS(ȒȓȈș ȐȏȋȓȍȌд ȏȈ ȗȈȕȍȓȈȘȈȏȔȍȘȐ ȕȈ ȗȈȕȍȓȈд; 
    bCreated = m_wndsplitter.CreateView( 1, 0з…); 
кк ȒȖȖȘȌȐȕȈȚȐȚȍ șȈ ȌȖȓț ȓȧȊȖз țȒȈȏȊȈ șȍ  Ȑ ȐȏȋȓȍȌ ȏȈ ȊȚȖȘȐȧ split view 

SetActiveView((CView*) m_wndsplitter.GetPanel(0,0); //ȈȒȚȐȊȍȕ ȗȈȕȍȓ 

Return TRUE; 
 }  



Splitter Control  



'Splitter1 
        ' 
        Me.Splitter1.Location = New System.Drawing.Point(0, 0) 
        Me.Splitter1.Name = "Splitter1" 
        Me.Splitter1.Size = New System.Drawing.Size(3, 266) 
        Me.Splitter1.TabIndex = 0 
        Me.Splitter1.TabStop = False 

        ' 
  'TreeView1 
        ' 
        Me.TreeView1.Dock = System.Windows.Forms.DockStyle.Left 
        Me.TreeView1.Location = New System.Drawing.Point(3, 0) 
        Me.TreeView1.Name = "TreeView1" 
        Me.TreeView1.Nodes.AddRange(New System.Windows.Forms.TreeNode() 
 {New System.Windows.Forms.TreeNode("A", New System.Windows.Forms.TreeNode()  
{New System.Windows.Forms.TreeNode("Visual Basic"), New System.Windows.Forms.TreeNode("Visua
l C++"), New System.Windows.Forms.TreeNode("Delphi"), New System.Windows.Forms.TreeNode("Jav
a")}), New System.Windows.Forms.TreeNode("B", New System.Windows.Forms.TreeNode() {New Syste
m.Windows.Forms.TreeNode("1"), New System.Windows.Forms.TreeNode("2"), New System.Windows.F
orms.TreeNode("3"), New System.Windows.Forms.TreeNode("4")})}) 
        Me.TreeView1.Size = New System.Drawing.Size(101, 266) 
        Me.TreeView1.TabIndex = 1 
 



Toolbox 







GDI + 



Graphics class's methods  

System.Drawing  

http://msdn.microsoft.com/en-us/library/system.drawing.aspx




Graphics Objects  



 
The Pen Class 
A pen draws a line of specified width and style. You always use Pen constructor to create a 
 pen. The constructor initializes a new instance of the Pen class. You can initialize it with  
a color or brush. 
Initializes a new instance of the Pen class with the specified color. 
 

public Pen(Color); 
Initializes a new instance of the Pen class with the specified Brush. 
public Pen(Brush);  

Initializes a new instance of the Pen class with the specified Brush and 
width. 
public Pen(Brush, float);  

Initializes a new instance of the Pen class with the specified Color and 
Width. 

public Pen(Color, float);  
Here is one example: 
Pen pn = new Pen( Color.Blue ); or Pen pn = new Pen( Color.Blue, 100 
);  
 
Some of its most commonly used properties are: 
 

Align
ment 

Gets or sets the alignment for objects drawn with this Pen.  

Brush Gets or sets the Brush that determines attributes of this Pen.  

Color Gets or sets the color of this Pen.  

Width Gets or sets the width of this Pen.  



Graphics Class  

private void form1_Paint(object 
sender, PaintEventArgs e)  
{  
Graphics g = e.Graphics; 
} 

------------------------- OR 

protected override void 
OnPaint(PaintEventArgs e)  
{ 
Graphics g = e.Graphics; 
} 



The Color Structure 
 
A Color structure represents an ARGB color. Here are ARGB  
properties of it: 

 

A Gets the alpha component value for this Color. 

B Gets the blue component value for this Color. 

G Gets the green component value for this Color. 

R  Gets the red component value for this Color. 

 
 
You can call the Color members. Each color name (say Blue)  
is a member of the Color structure. 
 Here is how to use a Color structure: 
 
Pen pn = new Pen( Color.Blue );  
 



The Font Class 
 
 
The Font class defines a particular format for text such as font type, 
 size, and style attributes. You use font constructor to create a font. 

Initializes a new instance of the Font class with the specified attributes. 
public Font(string, float); 
Initializes a new instance of the Font class from the specified existing  
 
Font and FontStyle. 
public Font(Font, FontStyle); 
Where FontStyle is an enumeration and here are its members: 
 

Member 
Name  

Description 

Bold Bold text. 

Italic  Italic text.  

Regular Normal text. 

Strikeou
t 

Text with a line through the middle. 

Underlin
e 

Underlined text. 



Here is one example: 
 
Graphics g ;  
Font font = new Font("Times New Roman", 26);  
Some of its most commonly used properties are: 

 

Bold Gets a value indicating whether this Font is bold. 

FontFamily Gets the FontFamily of this Font. 

Height Gets the height of this Font. 

Italic Gets a value indicating whether this Font is Italic. 

Name Gets the face name of this Font. 

Size Gets the size of this Font. 

SizeInPoints Gets the size, in points, of this Font. 

Strikeout Gets a value indicating whether this Font is strikeout (has a line 
through it).  

Style Gets style information for this Font. 

Underline Gets a value indicating whether this Font is underlined.  

Unit Gets the unit of measure for this Font. 



The Brush Class 

 
 

The Brush class  is an abstract base class and cannot be instantiated.  

We always use its derived classes to instantiate a brush object,  

such as  

 

SolidBrush, TextureBrush, RectangleGradientBrush, and 

LinearGradientBrush. 

 

Here is one example: 

 
LinearGradientBrush lBrush = new LinearGradientBrush(rect, Color.Red, 

 Color.Yellow, LinearGradientMode.BackwardDiagonal);  

OR 

Brush brsh = new SolidBrush(Color.Red), 40, 40, 140, 140);  

The SolidBrush class defines  a brush made up of a single color.  

Brushes are used to fill graphics shapes such as rectangles, ellipses, pies, polygons, and 

paths. 

The TextureBrush encapsulates a Brush that uses an fills the interior of a shape with an 

image. 

The LinearGradiantBrush encapsulates both two-color gradients and custom multi-color 

gradients. 



The Rectangle Structure  
 
public Rectangle(Point, Size); or public Rectangle(int, int, int, int);  
 
The Rectangle structure is used to draw a rectangle on WinForms.  
Besides its constructor, the Rectangle structure has following members: 
 

Bottom Gets the y-coordinate of the lower-right corner of the rectangular region defined by this 
Rectangle. 

Height Gets or sets the width of the rectangular region defined by this Rectangle.  

IsEmpty Tests whether this Rectangle has a Width or a Height of 0. 

Left Gets the x-coordinate of the upper-left corner of the rectangular region defined by this 
Rectangle. 

Location Gets or sets the coordinates of the upper-left corner of the rectangular region represented by 
this Rectangle. 

Right Gets the x-coordinate of the lower-right corner of the rectangular region defined by this 
Rectangle. 

Size Gets or sets the size of this Rectangle. 

Top Gets the y-coordinate of the upper-left corner of the rectangular region defined by this 
Rectangle. 

Width Gets or sets the width of the rectangular region defined by this Rectangle. 

X  Gets or sets the x-coordinate of the upper-left corner of the rectangular region defined by this 
Rectangle. 

Y Gets or sets the y-coordinate of the upper-left corner of the rectangular region defined by this 
Rectangle. 



The Point Structure 

 
This structure is similar to the POINT structure in C++.  

t represents an ordered pair of x and y coordinates that  

define a point in a two-dimensional plane.  

The member x represents the x coordinates and y  

represents the y coordinates of the plane. 

 

Here is how to instantiate a point structure: 

 

Point pt1 = new Point( 30, 30);  

Point pt2 = new Point( 110, 100); 

 

 



кɨɨрдиɧати 

1 ȍȌȐȕȐȞа = 1 ȗȐȒșȍȓ 

ДȐșȗȓȍȑȕа ȗȖвъȘȝȕȖșȚ 

+x 

+y 

(0,0) 

MM_TEXT 

+x 

+y 

(0,0) 

CenterPoint().x 

C
e
n
te

rP
o
in

t(
).

y
 



Pen 

PS_SOLID 

PS_DASH 

PS_DOT 

PS_DASHDOT 

PS_DASHDOTDOT 

PS_NULL 

PS_INSIDEFRAME 



Brush 

HS_BDIAGONAL 

HS_CROSS 

HS_DIAGCROSS 

HS_FDIAGONAL 

HS_HORIZONTAL 

HS_VERTICAL 

Стиȓове щриховȒи 



Drawing a rectangle 

 
You can override OnPaint event of your form to draw an rectangle. The 

LinearGradientBrush encapsulates a brush and linear gradient.  

 

protected override void OnPaint(PaintEventArgs pe)  

{  

Graphics g = pe.Graphics ;  

Rectangle rect = new Rectangle(50, 30, 100, 100);  

LinearGradientBrush lBrush = new LinearGradientBrush(rect, Color.Red, Color.Yellow, 

LinearGradientMode.BackwardDiagonal);  

g.FillRectangle(lBrush, rect);  

}  



Drawing an Arc 

 
DrawArc function draws an arc. This function takes four arguments.  

First is the Pen. You create a pen by using the Pen class.  

The Pen constructor takes at least one argument, the color or the brush of the pen. 

 Second argument width of the pen or brush is optional.  

Pen pn = new Pen( Color.Blue ); or Pen pn = new Pen( Color.Blue, 100 ); 

The second argument is a rectangle. You can create a rectangle by using 

Rectangle structure. The Rectangle constructor takes four int type arguments 

 and they are left and right corners of the rectangle.  

 

Rectangle rect = new Rectangle(50, 50, 200, 100);  
 

protected override void OnPaint(PaintEventArgs pe) 

{ 

Graphics g = pe.Graphics ; 

Pen pn = new Pen( Color.Blue ); 
Rectangle rect = new Rectangle(50, 50, 200, 100); 

g.DrawArc( pn, rect, 12, 84 ); 

}  



Drawing a Line 

 
DrawLine function of the Graphics class draws a line.  

It takes three parameters, a pen, and two Point class parameters,  

starting and ending points. Point class  constructor takes x, y arguments. 
 

protected override void OnPaint(PaintEventArgs pe)  

{  

Graphics g = pe.Graphics ;  

Pen pn = new Pen( Color.Blue );  
// Rectangle rect = new Rectangle(50, 50, 200, 100);  

Point pt1 = new Point( 30, 30);  

Point pt2 = new Point( 110, 100);  

g.DrawLine( pn, pt1, pt2 );  

}  



Drawing an Ellipse 

 

 

An ellipse( or a circle)  can be drawn by using DrawEllipse method.  

This method takes only two parameters, Pen and rectangle. 
 

protected override void OnPaint(PaintEventArgs pe)  

{  

Graphics g = pe.Graphics ;  

Pen pn = new Pen( Color.Blue, 100 );  
Rectangle rect = new Rectangle(50, 50, 200, 100);  

g.DrawEllipse( pn, rect );  

}  



The FillPath 
Drawing bazier curves is little more complex than other objects.  

protected override void OnPaint(PaintEventArgs pe) 
{ 

Graphics g = pe.Graphics; 

g.FillRectangle(new SolidBrush(Color.White), ClientRectangle); 

GraphicsPath path = new GraphicsPath(new Point[] { 

new Point(40, 140), new Point(275, 200), 
new Point(105, 225), new Point(190, 300), 

new Point(50, 350), new Point(20, 180), }, 

new byte[] { 

(byte)PathPointType.Start, 

(byte)PathPointType.Bezier, 
(byte)PathPointType.Bezier, 

(byte)PathPointType.Bezier, 

(byte)PathPointType.Line, 

(byte)PathPointType.Line, 

}); 
PathGradientBrush pgb = new PathGradientBrush(path); 

pgb.SurroundColors = new Color[] { Color.Green,Color.Yellow,Color.Red, Color.Blue, 

Color.Orange, Color.White, }; 

g.FillPath(pgb, path); 

}  



Drawing Text and Strings 

 
You can override OnPaint event of your form to draw an rectangle.  

The LinearGradientBrush encapsulates a brush and linear gradient.  

 

protected override void OnPaint(PaintEventArgs pe) 

{ 

Font fnt = new Font("Verdana", 16); 

Graphics g = pe.Graphics; 

g.DrawString("GDI+ World", fnt, new SolidBrush(Color.Red), 14,10); 

}  



Ɍɚɣɦɟɪ. Ɋɟɚɥɢɡɚɰɢɹ ɧɚ 
ɬɟɤɫɬɨɜ ɪɟɞɚɤɬɨɪ 

(Timer, txt Editor) 

Ʌɟɤɰɢɹ 3 



ɉɪɢɦɟɪ – txt ɪɟɞɚɤɬɨɪ 



Ɇɟɧɸ 



Ɋɟɚɥɢɡɚɰɢɹ - open 



Save as 



Edit 



Font Change 



Example - 2 

1. ComboBox 
2. RadioButton 

3. Timer 

4. PictureBox 

5. TextBox 

6. Label 



Events 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ Ɍɚɣɦɟɪ 

• ɋɴɡɞɚɜɚɧɟ ɧɚ ɩɪɢɥɨɠɟɧɢɟ 

• Дɨɛɚɜɹɧɟ ɧɚ ɤɨɧɬɪɨɥɚ Timer 

• Ɉɫɧɨɜɧɢ ɫɴɛɢɬɢɹ (Events) 

• Ɉɫɧɨɜɧɢ ɫɜɨɣɫɬɜɚ (Properties) 

• ɉɪɢɦɟɪɢ ɢɡɩɨɥɡɜɚɳɢ Timer ɤɨɧɬɪɨɥ 



Timer 



ɉɪɢɦɟɪɢ ɫ ɬɚɣɦɟɪ 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɬɚɣɦɟɪ ɡɚ ɜɢɡɭɚɥɢɡɚɰɢɹ ɧɚ 
ɞɢɝɢɬɚɥɟɧ ɱɚɫɨɜɧɢɤ 

1. Дɨɛɚɜɹɦɟ ɤɨɧɬɪɨɥ Label -  

 

2. Дɨɛɚɜɹɦɟ ɤɨɧɬɪɨɥ Timer 

 

3. Ɂɚɞɚɜɚɦɟ ɢɧɬɟɪɜɚɥ ɧɚ Timer – 1000ms=1s 

4. Ɉɩɪɟɞɟɥɹɦɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɧɚ ɬɚɣɦɟɪɚ, ɤɨɹɬɨ ɳɟ ɫɟ ɢɡɩɴɥɧɹɜɚ 
ɧɚ ɜɫɹɤɚ 1 ɫɟɤɭɧɞɚ 

 

 

5. ɋɬɚɪɬɢɪɚɦɟ Timer 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɬɚɣɦɟɪ ɡɚ 
ɚɧɢɦɚɰɢɹ ɢ SlideShow 





Task ? 

• Preview   

• Next  

 

 



Ʉɥɚɜɢɚɬɭɪɚ -ɩɪɢɯɜɚɳɚɧɟ 

  

 

 
private void txtInput_KeyDown(object sender, System.Windows.Forms.KeyEve

ntArgs e) 
  { 
    Console.WriteLine("KeyCode name: " + e.KeyCode); 
    Console.WriteLine("KeyCode key code: " + ((int)e.KeyCode)); 
    Console.WriteLine("KeyData name: " + e.KeyData); 
    Console.WriteLine("KeyData key code: " + ((int)e.KeyData)); 
    Console.WriteLine("KeyValue: " + e.KeyValue); 
    Console.WriteLine("Handled: " + e.Handled); 
  } 

 
  



 private void txtInput_KeyPress(object sender, System.Windows.Forms.KeyPressE
ventArgs e) 
  { 
    char keyChar; 
    keyChar = e.KeyChar; 
 
    Console.WriteLine("KeyPress event."); 
    Console.WriteLine("KeyChar: " + keyChar); 
    Console.WriteLine("KeyChar Code: " + (int)keyChar); 
    Console.WriteLine("Handled: " + e.Handled); 
 
    lblUpper.Text = keyChar.ToString().ToUpper(); 
    lblLower.Text = keyChar.ToString().ToLower(); 
   
    if (keyChar.ToString() == "$") 
    { 
      txtInput.AppendText("#"); 
      e.Handled = true; 
    } 
  } 
 
 



  private void txtInput_KeyUp(object sender, System.Windows.Forms.

KeyEventArgs e) 
  { 
    Console.WriteLine("KeyCode name: " + e.KeyCode); 
    Console.WriteLine("KeyCode key code: " + ((int)e.KeyCode)); 
    Console.WriteLine("KeyData name: " + e.KeyData); 
    Console.WriteLine("KeyData key code: " + ((int)e.KeyData)); 
    Console.WriteLine("KeyValue: " + e.KeyValue); 
    Console.WriteLine("Handled: " + e.Handled); 

  }  

 



Ɍɚɛɥɢɰɚ ɧɚ Key Code 



WPF (Avalon),   

� Windows App GUI

� Web App GUI

� HTML

� XML

� WPF

� LINQ



HTML- HyperText Markup Language

<form>

First name: <input type="text" name="firstname" /><br />

Last name: <input type="text" name="lastname" />

</form> 



Document Structure

<html>

<head><title>My First Web Page</title>

</head>

<body bgcolor="white">

<p>A Paragraph of Text.</p>

</body>

</html>



Nested Tags

� Like a tree, each element is contained inside a 

parent element

� Each element may have any number of 

attributes

<body>...</body> bgcolor="white"

<html>...</html>

<head>...</head>

<title>...</title> other stuff      <p>...</p>    <br>    <table>...</table>

This is some text!



Basic Tags

<html>

<head><title>My First Web Page</title>

</head>

<body bgcolor="white">

<p>A Paragraph of Text.</p>

</body>

</html>



Basic Tags

� <!doctype html public “-//w3c//dtd html 4.0 
transitional//en”>

� Preamble which identifies content as HTML

� <h1>…</h1>

� H1-6 where larger number means smaller 

heading

� <p>

� Includes vertical whitespace unlike <br>



Basic Tags

� <hr> horizontal rule

� <br> new line

� <b>...</b> bold

� <i>...</i> italicize text in between



Lists

� Unordered Lists

<ul>

<li> Apples

<li> Oranges

</ul>

� Ordered Lists

<ol>

<li> One

<li> Two

</ol>

� Can be nested

o Apples
1. Fuji

2. Granny Smith

o Oranges



Image Files

� <img src="URL of image file">

� JPEG
� Best for photos

� Public standard

� GIF
� Best for simple images

� Older standard

� PNG – Portable Network Graphics
� Public standard replacement for GIF

� SVG – Scalable Vector Graphics
� Series of drawing commands

� Uses XML



Tables

� <table>...</table>

� <tr>...</tr> for each row

� <td>...</td> for each element in a row

� <th>…</th> for header row



Table Example

<table border="1">

<tr>

<td>row 1, cell 1</td>

<td>row 1, cell 2</td>

</tr>

<tr>

<td>row 2, cell 1</td>

<td>row 2, cell 2</td>

</tr>

</table>



Comments

� <!-- This is a comment -->

� <!--

This paragraph,

is also a

comment...

-->



Special HTML

� &lt;  → <

� &gt; → >

� &amp; →  &

� &nbsp; →  space



Anchor Tag (Links)

Absolute HREFs specify fully qualified URLs.

� <a href="http://www.yahoo.com/">Yahoo!</a>

� <a href="reldoc.html">In this directory!</a>

� <a href="a/doc.html">In sub-directory a!</a>

Relative HREFs are relative to the directory containing the 

current HTML file.



XML

(eXtensible Markup Language )



XML – пример
<?xml version="1.0"?>

<library name=".NET Developer's Library">

<book>

<title>Programming Microsoft .NET</title>

<author>Jeff Prosise</author>

<isbn>0-7356-1376-1</isbn>

</book>

<book>

<title>Microsoft .NET for Programmers</title>

<author>Fergal Grimes</author>

<isbn>1-930110-19-7</isbn>

</book>

</library>



XML – пример
<?xml version="1.0"?>

<library name=".NET Developer's Library">

<book>

<title>Programming Microsoft .NET</title>

<author>Jeff Prosise</author>

<isbn>0-7356-1376-1</isbn>

</book>

<book>

<title>Microsoft .NET for Programmers</title>

<author>Fergal Grimes</author>

<isbn>1-930110-19-7</isbn>

</book>

</library>

атрибут

заглавна 
част 

(пролог)

отварящ 
таг

елемент

затварящ 
таг

стойност на елемент



XSD схеми

<xs:element name="book">

<xs:complexType>

<xs:sequence>

<xs:element ref="title"/>

<xs:element ref="author"/>

<xs:element ref="isbn"/>

</xs:sequence>

</xs:complexType>

</xs:element>

<xs:element name="title" type="xs:string"/>

<xs:element name="author" type="xs:string"/>

<xs:element name="isbn" type="xs:string"/>

</xs:schema>



XAML - Extensible Application Markup 

Language

Introduction to XAML – XML

Advantages of XAML :

� XAML code is short and clear to read

� Separation of designer code and logic

� Graphical design tools like Expression 
Blend require XAML as source.



The following types are included into the XAML language:

<x:Object/>

<x:Boolean/>

<x:Char/>

<x:String/>

<x:Decimal/>

<x:Single/>

<x:Double/>

<x:Int16/>

<x:Int32/>

<x:Int64/>

<x:TimeSpan/>

<x:Uri/>

<x:Byte/>

<x:Array/>

<x:List/>

<x:Dictionary/>



Hello World

� C# example

using System;

using System.Windows;

namespace AvalonExample {

class MyApp {

[STAThread]

static void Main(){

MessageBox.Show(“Hello World!”);

}

}

}



Hello World

� XAML example

<Page 

xmlns="http://schemas.microsoft.com/winfx/avalon/2005" 

xmlns:x="http://schemas.microsoft.com/winfx/xaml/2005">

<TextBlock>Hello World!</TextBlock>

</Page>



Application Object

� Application object acts as container for 
more complex applications

� MainWindow

� Application events like

� Startup & Shutdown

public class MyApp : Application

{

[STAThread]

static void Main(string[] args)

{

MyApp app = new MyApp();

app.Startup += 

app.OnApplicationStartup;

app.Run(args);

}

void OnApplicationStartup(object sender,





Properties as Elements



Implicit Type conversion







WPF



Rich composition



<Window x:Class="MyFirstWpfApp.MainWindow" xmlns=

"http://schemas.microsoft.com/winfx/2006/xaml/presentation"

xmlns:x=http://schemas.microsoft.com/winfx/2006/xaml

Title="Hello, WPF" Height="300" Width="300">

<Button x:Name="button"

Width="200"

Height="25">OK</Button>

</Window>

�Constructs button with caption "OK"



Example - VS



Step 1



Step 2



Step 3



Step 4



ComboBox with Live Preview



Style



















http://www.wpftutorial.net



LINQ 

 LINQ – Language INtegrated Query  

( ɡɚяɜɤɢ ɜɝɪɚɞɟɧɢ ɜ ɟɡɢɤɚ ) 



ɉɪɢɦɟɪ  LINQ 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

 

    string[] names = { "Burke", "Connor",  

              "Frank", "Everett",  

        "Albert", "George",  

                       "Harris", "David" }; 

  

    var expr = from s in names  

               where s.Length == 5 

               orderby s 

               select s.ToUpper(); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

 

 

BURKE 

DAVID 

FRANK 

 

 



Ɉɫɧɨɜɧɢ ɮɭɧɞɚɦɟɧɬɢ ɧɚ  
LINQ 
• LINQ  - ɢɡɩɨɥɡɜɚɧɢ ɟɡɢɰɢ 

     C# 3.0 

VB 9 

• Ɉɫɨɛɟɧɨɫɬɢ 

• Lambda Expressions 

• Query Expressions 

 

• Delegate functions 

• Type inference 

• Anonymous types 

• Extension methods 

• Expression trees 

 



• private void FilterWithCSharp2() 

• } 

•     string[] contacts = { "Gogo", "George", "Trifon", "Kiril", "Shumi" }; 

•     //display result 

• foreach (string name in FilterResults2(contacts)) 

• }     

•         Console.WriteLine(name); 

• { 

• { 

• private IEnumerable FilterResults2(string[] Data) 

• } 

•     //filter array 

• foreach (string name in Data) 

• }     

•         if (name.StartsWith("G")) 

• return name; 

• {     

• { 



private static void FilterWithCSharp3() { 

    string[] contacts = { "Galcho", "George", "Trifon", "Kiril", 

"Shumi" }; 

    var result = from s in contacts 

                 where s.StartsWith("G") 

select s; 
    //display result 

foreach (string name in result) { 

        Console.WriteLine(name); 

{     

{ 

private static void FilterWithCSharp3_2() { 

    string[] contacts = { " Gogo ", "George", "Trifon", "Kiril", "Shumi" }; 

    var result = contacts.Where<string>(x => x.StartsWith("G")); 

//display result 

foreach (string name in result) { 

        Console.WriteLine(name); 

{     

{ 



ɉɨɞɪɚɡɛɢɪɚɳɢ ɫɟ ɬɢɩɨɜɟ 

• DОlМarО VarТaЛlО аТtС “var” kОваord 

• Compiler infers correct type 

• Based on initialization 

 

 

 

• Only for local, (non-null) initialized variables 

Customer c = new CustomerſũBobŪ, ũSmithŪ, ɨɩɪɫƀ; 
var c = new CustomerſũBobŪ, ũSmithŪ, ɨɩɪɫƀ; 

var c;        // No 

var c = null; // No  

var c = default(string); // Yes 

public var DoThis(int x){}  // No 

public void DoThis(var x){} // No 



ɂɧɢɰɢɚɥɢɡɚɰɢя ɧɚ ɨɛɟɤɬɢ 

  
Invoice i = new Invoice { CustomerId = ɨɩɪ, Name = ũTestŪ }; 
 

Is equivalent to: 

 

Invoice I = new Invoice(); 

i.CustomerId = 123; 

i.Name = ũTestŪ; 



Anonymous  

 
• Object Initializers Can be Used w/o a Type 

• Result is an Anonymous Type 

 

 

 

 

• Class Generated Under the Covers 

• Frequently Utilized by LINQ 

Invoice i = new Invoice { CustomerId = ɨɩɪ, Name = ũSmithCoŪ }; 
var i2 = new Invoice { CustomerId = ɨɩɪ, Name = ũSmithCoŪ }; 
var i3 = new {CustomerId = ɨɩɪ, Name = ũSmithCoŪ }; 
var iɫ = new {ɨɩɪ, ũSmithCoŪ}; 
 



Lambda Expressions 
Predicates 

 

 

• Predicate 

• ſpƀ => p.Gender == ũFŪ 
 

 

• Projection 

• ſpƀ => p.Gender ? ũFŪ : ũFemaleŪ 
• “EaМС pОrson p ЛОМomОs strТnР “FОmalО” ТП GОndОr Тs “F”” 

 

 



Query Expressions 

 
• Introduce SQL-Like Syntax to Language 

• Compiled to Traditional C# (via Extension Methods) 

 
from itemName in srcExpr 

join itemName in srcExpr on keyExpr equals keyExpr  

 (into itemName)? 

let itemName = selExpr 

where predExpr 

orderby (keyExpr (ascending | descending)?)* 

select selExpr 

group selExpr by keyExpr  

into itemName query-body 

 



The LINQ Project 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to Objects 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

      string[] names = { "Allen", "Arthur",  

      "Bennett" }; 

  

      IEnumerable<string> ayes = names 

 .Where(s => s[0] == 'A'); 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  

      names[0] = "Bob"; 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  } 

} 

 

Arthur 

 

 

LINQ to Objects 

• Native query syntax 
in C# and VB 

• IntelliSense 

• Autocompletion 

• Query Operators can 
be used against any 
.NET collection 
(IEnumerable<T>) 

• Select, Where, 
GroupBy, Join, 
etc. 

• Deferred Query 
Evaluation 

• Lambda Expressions 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

      string[] names = { "Allen", "Arthur",  

      "Bennett" }; 

  

      IEnumerable<string> ayes = names 

 .Where(s => s[0] == 'A'); 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  

      names[0] = "Bob"; 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  } 

} 

 

Allen 

Arthur 

 

 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

    string[] names = { "Burke", "Connor",  

    "Frank", "Everett",      

    "Albert", "George",  

             "Harris", "David" }; 

  

    IEnumerable<string> expr =  

  from s in names  

                    where s.Length == 5 

                    orderby s 

                    select s.ToUpper(); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

 

 

BURKE 

DAVID 

FRANK 

 

 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

    string[] names = { "Burke", "Connor",  

    "Frank", "Everett",      

    "Albert", "George",  

             "Harris", "David" }; 

    Func<string, bool> filter = s => s.Length == 5; 

    Func<string, string> extract = s => s; 

    Func<string, string> project = s = s.ToUpper(); 

  

    IEnumerable<string> expr = names 

 .Where(filter)                            

 .OrderBy(extract) 

          .Select(project); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

BURKE 

DAVID 

FRANK 

 

 

 



LINQ to SQL 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to SQL Overview 

• ORM Designer 

• Maps Relational Structures to Classes 

• Delay Load for Expensive Values 

• Can disable universally 

• Enable for specific items  
(DataShape applied to DataContext) 

• Tables Have CRUD Definitions (Default = use runtime) 

• Can instead point to stored procedures 

 



LINQ to SQL Architecture 

Application 

LINQ to SQL 

SQL Server 

from c in db.Customers 

where c.City == "London" 

select c.CompanyName 

Enumerate 

SELECT CompanyName 

FROM Customer 

WHERE City = 'London' 

SQL Query 

or SProc 

Rows 

Objects 

db.Customers.Add(c1); 

c2.City = “Seattle"; 
db.Customers.Remove(c3); 

SubmitChanges() 

INSERT INTO Customer … 
UPDATE Customer … 
DELETE FROM Customer … 

DML  

or SProcs 



The DataContext Class 

• At First, Seems Similar to Connection object from 

ADO.NET  

• Queries 

• Commands 

• Transactions 

• But Does Much More: 

• Accessing objects in the object-relational framework 

• Base for derived database specialization  

(automated by gen tools) 

• Adds Caching and Tracking 

• And More 



LINQ to XML 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to XML 

• Large Improvement Over Existing Model 

• Supports: 

• Creating XML 

• Loading & querying XML 

• Modifying & saving XML 

• Streaming, Schema, Annotations, Events 



LINQ to XML 

• New XML API implemented in v3.5 assembly 

• System.Xml.Linq.dll 

• Namespaces 

• System.Xml.Linq 

• System.Xml.Schema 

• System.Xml.XPath 

• Can be used independently of LINQ 



Key Classes in System.Xml.Linq 

• SвstОm.Xml.LТnq Тs a “DOM lТkО” API 
• Manipulates an XML tree in memory 

• Naturally work with both XML documents and 

fragments 

• The two key classes in System.Xml.Linq 

 

 

 

 



Loading Xml Content 

• Loading Xml is performed with; 

• XElement.Load 

• XDocument.Load 

• Both support loading from 

• URI, XmlReader, TextReader 



Modifying XML 

• XML tree exposed by XElement et al. is modifiable 

• Modifications through methods such as: 

• XElement.Add() 

• XElement.Remove() 

• XElement.ReplaceWith() 

• Modified tree can be persisted via 

• XElement.Save(), XDocument.Save() 

• Both supporting filename, TextWriter, XmlWriter. 



Creating an XML Document 

 

 

XNamespace ns = "http://example.books.com"; 

   XDocument books = new XDocument( 

      new XElement(ns + "bookstore", 

         new XElement(ns + "book", 

            new XAttribute("ISBN", isbn), 

            new XElement(ns + "title", "ASP.NET Book"), 

            new XElement(ns + "author",  

            new XElement(ns + "first-name", a.FirstName), 

            new XElement(ns + "last-name", a.LastName) 

         ) 

      ) 

   ) 

); 

 

books.Save(@"C:\Books.xml"); 



VB 9:  XML Literals 

• XML Can Be Used Inline 

• Compiled to XElement Expression 

• Can Be Code-Driven and Dynamic 

• Including LINQ Expressions 

Dim books = <bookstore xmlns="http://examples.books.com">  

               <book ISBN=<%= isbn %>> 

                  <title>ASP.NET Book</title>  

          <author>  

                     <first-name><%= a.FirstName %></first-name> 

                     <last-name><%= a.LastName %></last-name>  

                  </author>  

               </book>  

            </bookstore> 

 

books.Save("C:\Books.xml"); 



…MОanаСТlО Тn C# 

• No XML LТtОrals, But TСОrО’s  
Something to Close the Gap 

• “PastО XML as XElОmОnt” Add-in 

• Add XML to Clipboard 

• Edit -> Past XML as XElement 

• Included in VS2008 Samples 

• Help -> Samples 

 



LINQ to Entities 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



ADO.NET Entity Framework 

• Schema and Store 

independence 

• Higher-Level Constructs 

• Relationships 

• Inheritance 

• Functionality 

• Flexibility of Entity 
Framework model & 
mapping 

• Productivity of LINQ 

• Ships post-VS 2008 

• At Beta 2 Today 

• Tooling at CTP 1 
Store 

.NET Provider 

V2.0 

Conceptual Model 

.NET Provider 
(EntitySQL) 

ORM & LINQ 

V3.0 

M
a
p

p
in

g
 



LINQ to Entities 

• New Data Access API implemented in assembly 

• System.Data.Entity.dll 

• System.Data.Entity.Design.dll 

• Namespaces 

• System.Data.Entity 

• System.Data.Objects 

• and more... 



LINQ to Entities Example 
using(OrderTracking orderTracking = new OrderTracking()) { 

    var orders = from order in orderTracking.SalesOrders 

                        where order.Status == "Pending Stock Verification" &&                             

                                                             order.SalesPerson.State == "WA" 

                         select order; 

 

    foreach(SalesOrder order in orders) { 

        List<StockAppProduct> products = new List<StockAppProduct> 

       ( from orderLine in order.Lines 

         select new StockAppProduct { 

              ProductID = orderLine.Product.ID, 

              LocatorCode = ComputeLocatorCode(orderLine.Product) } ); 

 

        if(StockApp.CheckAvailability(products)) { 

            order.Status = "Shippable"; 

        } 

    } 

    orderTracking.SaveChanges(); 

} 



LINQ 

• A C# language extension: 
• Use SQL-like syntax in C#. 

• Outline: 
• Examples 

• Understanding the witchcraft 

• Delegate functions 

• Lambda expressions 

• Type inference 

• Anonymous types 

• Extension methods 

• Expression trees 



Searching in Collections 

• Begin with a simple array of, say, Customers. 

 
Customer[] customers = new Customer[30]; 

customers[0] = new Customer(…); 
… 
customers[29] = new Customer(…); 



Searching in Collections: 

The Old Way 

• Find the names of all London customers: 

 

List<string> londoners = new List<string>(); 

 

foreach (Customer c in customers) { 

 if (c.City == “London”) { 
  londoners.add(c.Name); 

 } 

} 



Searching in Collections: 

The LINQ Way 

 

string[] londoners =  

 from c in customers 

 where c.City == “London” 
 select c.Name; 

Declarative! 

SQL-like! 

No loops! 



LINQ: How Does It Work? 

• LINQ syntax = shorthand for method invocation. 

• “TranslatТon maps”  



Syntax Translation Example 

string[] londoners =  

 from c in customers 

 where c.City == “London” 
 select c.Name; 

 

    string[] londoners =  

     customers. 

     Where(expression). 

     Select(expression); 

 



Expressions == Methods? 

• Where() wants a Boolean method. 

• The method acts as a filter. 

 

• Likewise for Select(): a translation method. 



Lambda Expressions 

• Lambda expression syntax: 

 

  (argumentList) => expression 

  oneArgument => expression 

 
• Arguments optionally typed. 

• Type inference mechanism. 

• MorО on tСat latОr… 

Shades of ML… 



WСОrО’s Where()? 

• We invoked Where() on Customers[]. 

• On the resulting Customers[], we invoked 

Select(). 

 

• New methods for arrays!? 



Extension Methods 

class Utils { 

 public static firstChar(this string s) 

 { 

  return s.charAt(0); 

 } 

} 

 

• So far, just a simple static method. 

• Can be used like any other. 



Extension Methods 

• But noа… 

 

Using Utils; 

 

class Demo { 

 void Foo() { 

  string s = “Hello”; 
  Console.WriteLine(s.firstChar()); 

 } 

} 



Extension Methods 

• Static methods that seem to extend existing types. 

• Where(), Select(), etc. extend IEnumerable<T>. 

• Defined in System.Query. 

• Applicable to one-dimensional array types. 



Query Your Own Types! 

• LINQ can be applied to any type. 

• Just implement Where(), Select(), etc. 

 



LINQ and Relational Data 

• LОt’s oЛtaТn a DB-table type, and query it. 
 

DbCustomers c = new DbCustomers(“my.mdb”); 
string[] londoners =  

 from c in customers 

 where c.City == “London” 
 select c.Name; 



This Makes No Sense! 

• But… Where() applies the filter to every record. 

• … on tСО МlТОnt! 
 

• SELECT * FROM CUSTOMERS, and filter with a simple 

loop!? 



Back To Lambda Expressions 

• Lambda expressions can be converted to 

anonymous methods. 

• Can also be converted to expression trees. 

• A run-time representation of the syntax tree. 



EбamplО… 

• Our code yields: 
  string[] londoners = customers. 

   Where(c => c.City == “London”). 
   Select(c => c.Name); 

 where “customers” is of type DbCustomers. 

• No  

 DbCustomers.Where(delegate(Customer c)) method exists. 

• However:  

 DbCustomers.Where( 

    Expression<Func<Customer,bool>> xt) 



Expression Trees 

• A data type. 

• Represents lambda expressions at runtime. 

• Used it to generate SQL at runtime. 

• Guaranteed to be valid. 



Relational Algebra: 

Joins, Projections 



Multiple Generators 

(Cartesian Product / Join) 
OrderData[] od = from c in customers 

   where c.City == “London” 
   from o in c.Orders 

   where o.OrderDate.Year == 2005 

   select new OrderData(c.Name, o.OrderId, o.Total); 

 

 

 

OrderData[] od = customers. 

 Where(c => c.City == “London”). 
 SelectMany(c => 

  c.Orders. 

  Where(o => o.OrderDate.Year == 2005). 

  Select(o => new OrderData(c.Name,  

                            o.OrderId, o.Total)) 

 ); 



Projections 

 

• UsТnР LINQ’s select: 

 from c in customers 

 where c.City == “London” 
 select  

    new AddressBookEntry(c.Name, c.Phone); 



Ad-Hoc Types are Nameless 

• How do we store the result? 
 ??? q = from … select new {…}; 

 

• The ad-hoc type is nameless! 

• Can’t use Object 

• Can’t downcast to access the properties. 



Auto-Typed Variables 

• var x = 7; // x will be of type int 

 

• var q = from … select new {…}; 
 // q will be an array of the anonymous type 

 Console.WriteLine(q[0].Name); 

 

• Local variables only. 

 



Relational Data in the OO World? 

• “RОРular” LINQ quОrТОs вТОlds “rОМtanРular” data. 
• e.g.,  
 var od = from c in customers 

  where c.City == “London” 
  from o in c.Orders 

  where o.OrderDate.Year == 2005 

  select new { c.Name, o.OrderId, o.Total }; 

 = multiple lines per customer. 
 



Relational Data in the OO World? 

100.23 122324 Joe Average 

90.00 315523 Joe Average 

49.95 989722 Joe Average 

49.90 874366 John Smith 

95.00 324777 John Smith 

234.65 435882 Miss Piggy 

345.21 345529 Kermit 

95.95 423340 Kermit 



OO Data in the OO World! 

• Nested queries: 
var od =  

 from c in customers 

 where c.City == “London” 
 select new { 

  c.Name, 

  Orders = from o in c.Orders 

   where o.OrderDate.Year == 2005 

   select { o.OrderId, o.Total } 

 }; 



OO Data in the OO World! 

100.23 122324 

90.00 315523 

49.95 989722 

Joe Average 

49.90 874366 

95.00 324777 

John Smith 

234.65 435882 Miss Piggy 

345.21 345529 

95.95 423340 

Kermit 



Ad-Hoc Type Equality 

• Two ad-hoc type expressions that have the same ordered set of 

property names and types share the same ad-hoc type. 

 

var p1 = new { Name = “Moo”, Age = 12 }; 
var p2 = new { Name = “Elk”, Age = 17 }; 
p1 = p2; 



Expression Tree Generation 

Expression<Func<int, bool>> exprLambda = x => (x & 1) == 0; 
 

ParameterExpression xParam = Expression.Parameter(typeof(int), "x"); 

Expression<Func<int, bool>> exprLambda = Expression.Lambda<Func<int, 
bool>>(  Expression.EQ( 

   Expression.BitAnd( 

    xParam, Expression.Constant(1)), 

   Expression.Constant(0)), 

  xParam);  



Some LINQ Examples 

from m in typeof(string).getMethods 

select m.Name; 

Clone 
Compare 
Format 
CopyTo 
Copy 

IndexOf 
IndexOf 
IndexOf 
Insert 

Substring 
Substring 

… 

String[] 



Some LINQ Examples 

from m in typeof(string).getMethods 

where !m.IsStatic 

select m.Name; 

Clone 
Compare 

CopyTo 
Copy 

IndexOf 
IndexOf 
IndexOf 
Insert 

Substring 
Substring 

… 

String[] 



Some LINQ Examples 

from m in typeof(string).getMethods 

where !m.IsStatic 

orderby m.name 

select m.Name; 

Clone 

Compare 

Copy 

CopyTo 

IndexOf 

IndexOf 

IndexOf 

Insert 

Substring 

Substring 

… 

String[] 



Some LINQ Examples 

from m in typeof(string).getMethods 

where !m.IsStatic 

orderby m.name 

select m.Name 

groupby m.name; 

Key = Clone 

Key = Compare 

Key = Copy 

Key = CopyTo 

Key = IndexOf 

Key = Insert 

Key = Substring 

 … 

KeyGroupPairs[] 
Group = … 
Group = … 
Group = … 
Group = … 
Group = … 
Group = … 
Group = … 

… 



Some LINQ Examples 

from m in typeof(string).getMethods 

where !m.IsStatic 

orderby m.name 

select m.Name 

groupby m.name 

into g 

select new {  

  Method = g.Key,  

  Overloads = g.Group.Count 

}; 

Name = Clone 

Name = Compare 

Name = Copy 

Name = CopyTo 

Name = IndexOf 

Name = Insert 

Name = Substring 

 … 

var[] 
Overloads = 1 

Overloads = 2 

Overloads = 1 

Overloads = 1 

Overloads = 5 

Overloads = 3 

Overloads = 6 

… 



Updates with LINQ? 

• Future feature: updating capabilities. 

 

 from c in customers 

 where c.City == “Peking” 
 set c.City = “Beijing”;   ?? 



DLINQ 

• ADO.NET’s nОбt-generation. 

• Among other features: a database-to-classes 

utility. 

• Class per DB table. 

• Property per DB column. 

• Foreign keys, etc. reflected in the classes. 

• Result: valid table/field names in the SQL. 



EбtОnsТon MОtСods + BoбТnР… 

delegate void Proc(); 

static class TestExtensions 

{ 

 static public void Times(this Int32 n, Proc proc) 

 { 

  for (int i = 1; i <= n; i++) 
   proc(); 

 } 

} 
 
Which allows you to write: 
 

13.Times(() => Console.Write("X")); 



Ʌɚɦɛɞɚ ɢɡɪɚɡɢ 
Ʌɚɦɛɞɚ ɢɡɪɚɡɢɬɟ ɫɚ ɟɫɬɟɫɬɜɟɧɨɬɨ ɩɪɨɞɴɥɠɟɧɢɟ ɧɚ ɚɧɨɧɢɦɧɢɬɟ ɦɟɬɨɞɢ, ɤɨɢɬɨ ɛяɯɚ ɜɴɜɟɞɟɧɢ ɜ C#  
2.0. Ɂɚ ɞɚ ɩɪɨɫɥɟɞɢɦ ɪɚɡɜɢɬɢɟɬɨ ɳɟ ɡɚɩɨɱɧɟɦ ɨɬ ɫɚɦɨɬɨ ɧɚɱɚɥɨ ɤɚɬɨ ɨɛяɫɧɢɦ ɧɚɤɚɪɬɤɨ ɞɟɥɟɝɚɬɢɬɟ. 
Ɉɳɟ ɫ ɩɴɪɜɚɬɚ ɫɢ ɜɟɪɫɢя  C#  ɩɪɟɞɨɫɬɚɜɢ ɫɩɟɰɢɚɥɟɧ ɜɢɞ ɩɪɨɦɟɧɥɢɜɚ, ɤɨяɬɨ ɫɨɱɢ ɤɴɦ ɦɟɬɨɞɢ  – 

ɞɟɥɟɝɚɬɢɬɟ. Ɍɨɜɚ ɩɨɡɜɨɥяɜɚ ɞɟɥɟɝɚɬɢ ɞɚ ɫɟ ɩɪɟɞɚɜɚɬ ɤɚɬɨ ɩɚɪɚɦɟɬɪɢ, ɞɚ ɫɟ ɩɪɨɦɟɧяɬ ɢ ɞɚ ɫɟ  
ɢɡɜɢɤɜɚ ɫɨɱɟɧɚɬɚ ɮɭɧɤɰɢя. ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɞɟɥɟɝɚɬɢ ɩɨɡɜɨɥяɜɚ ɟɥɟɝɚɧɬɧɨ ɩɪɨɦяɧɚ ɧɚ  
ɩɪɨɝɪɚɦɧɢя ɩɨɬɨɤ ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɮɭɧɤɰɢɢɬɟ, ɤɴɦ ɤɨɢɬɨ ɫɨɱɚɬ.  
Дɟɥɟɝɚтɢ 

В ɫɥɟɞɜɚɳɢяɬ ɩɪɢɦɟɪ ɫɚ ɢɡɜɴɪɲɟɧɢ ɫɥɟɞɧɢɬɟ ɨɩɟɪɚɰɢɢ: 
•  Дɟɮɢɧɢɪɚɧɟ ɧɚ ɞɟɥɟɝɚɬ OpОratТon, ɤɨɣɬɨ ɩɪɢɟɦɚ ɞɜɚ ɩɚɪɚɦɟɬɴɪɚ. 
•  Ɋɟɚɥɢɡɢɪɚɧ ɦɟɬɨɞ MultТplв ɫɴɫ ɫɴɳɢɬɟ ɩɚɪɚɦɟɬɪɢ ɤɚɬɨ ɞɟɥɟɝɚɬɚ OpОratТon. 
•  В ɦɟɬɨɞɚ ɫɟ ɫɴɡɞɚɜɚ ɩɪɨɦɟɧɥɢɜɚ dОlОР, ɫɨɱɟɳɚ ɤɴɦ ɢɧɫɬɚɧɰɢя ɧɚ ɞɟɥɟɝɚɬɚ OpОratТon,  
ɤɨяɬɨ ɫɨɱɢ ɤɴɦ ɦɟɬɨɞɚ MultТplв. ɉɪɨɦɟɧɥɢɜɚɬɚ dОlОР ɫɟ ɢɡɜɢɤɜɚ ɤɚɬɨ ɧɨɪɦɚɥɟɧ ɦɟɬɨɞ. 

public delegate long Operation(long first, int second); 

static long Multiply(long i, int j){ 

    return i * j; 

{ 

static void Main(string[] args){ 

    Operation deleg = new Operation(Multiply); 

long res = deleg(12, 13); 

 



• От ɚɧɨɧɢɦɧɢ ɦɟтɨɞɢ ɤъɦ ɥɚɦɛɞɚ ɢɡрɚɡɢ 
Ʌɚɦɛɞɚ ɢɡɪɚɡɢɬɟ ɩɪɚɜяɬ ɫɢɧɬɚɤɫɢɫɚ ɨɳɟ ɩɨ ɫɛɢɬ. ɉɪɨɬɨɬɢɩɴɬ ɟ ɫɥɟɞɧɢяɬ: 
(ɋɩɢɫɴɤ ɫ ɩɚɪɚɦɟɬɪɢ) =>  ɬяɥɨ ɧɚ ɦɟɬɨɞɚ 
Ɍɢɩɴɬ ɧɚ ɩɚɪɚɦɟɬɪɢɬɟ ɧɟ ɟ ɡɚɞɴɥɠɢɬɟɥɟɧ ɢ ɦɨɠɟ ɞɚ ɫɟ ɩɪɨɩɭɫɧɟ: 
(x, string s) => s.Length > x 

Аɤɨ ɬяɥɨɬɨ ɧɚ ɦɟɬɨɞɚ ɫɴɞɴɪɠɚ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɪɟɞ ɬɨɝɚɜɚ ɰяɥɨɬɨ ɬяɥɨ ɫɟ ɨɝɪɚɠɞɚ ɫ дж. 
ɂɡɩɨɥɡɜɚɣɤɢ ɥɚɛɞɚ ɢɡɪɚɡɢɬɟ ɝɨɪɧɢяɬ ɩɪɢɦɟɪ ɢɡɝɥɟɠɞɚ ɬɚɤɚ: 
static void Main(string[] args){ 
    Operation deleg3 = (long i, int j) => {return i * j; }; 

    long res = deleg2(14, 13); 
{ 

ɉɪɚɜɢɥɚ ɡɚ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɥɚɦɛɞɚ ɢɡɪɚɡɢ: 
•  ɋɤɨɛɢɬɟ ɧɚ ɫɩɢɫɴɤɚ ɫ ɩɚɪɚɦɟɬɪɢ ɦɨɠɟ ɞɚ ɫɟ ɩɪɨɩɭɫɧɟ, ɚɤɨ ɩɚɪɚɦɟɬɴɪɚ  ɟ ɟɞɢɧ - n =>  

n<10, ɨɫɜɟɧ ɚɤɨ ɧɟ ɫɟ ɭɤɚɡɜɚ ɬɢɩɚ ɧɚ ɩɚɪɚɦɟɬɪɢɬɟ – (string n) => n<10. 

•  ɋɤɨɛɢɬɟ ɧɚ ɫɩɢɫɴɤɚ ɫ ɩɚɪɚɦɟɬɪɢ О  ɡɚɞɴɥɠɢɬɟɥɟɧ ɚɤɨ ɩɚɪɚɦɟɬɪɢɬɟ ɫɚ ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɢɥɢ  
ɧяɦɚ ɜɯɨɞɧɢ ɩɚɪɚɦɟɬɪɢ. 
•  Ɇɨɠɟ ɞɚ ɫɟ ɞɨɫɬɴɩɜɚɬ ɩɪɨɦɟɧɥɢɜɢ ɨɬ ɜɴɧɲɧɢяɬ ɦɟɬɨɞ ɫɴɳɨ ɤɚɬɨ ɩɪɢ ɚɧɨɧɢɦɧɢɬɟ ɦɟɬɨɞɢ. 
Ʌɚɦɛɞɚ ɢɡɪɚɡɢɬɟ ɫɚ ɦɧɨɝɨ ɱɟɫɬɨ ɢɡɩɨɥɡɜɚɧɢ ɜ LINQ, ɤɚɤɬɨ ɳɟ ɜɢɞɢɦ ɩɨ ɤɴɫɧɨ ɜ ɬɨɜɚ ɪɴɤɨɜɨɞɫɬɜɨ.  
Ɂɚ ɞɚ ɩɨɤɚɠɟɦ ɫɢɥɚɬɚ ɧɚ ɬɚɡɢ ɤɨɧɫɬɪɭɤɰɢя ɳɟ ɪɚɡɝɥɟɞɚɦɟ ɫɥɟɞɧɢяɬ ɤɨɞ 



Resources 
• LINQ Home 

http://msdn.com/linq 
 

• 101 LINQ Examples 
http://tinyurl.com/2rsmpd [VB] 

• http://tinyurl.com/ymmyr7 [C#] 
 

• LINQ Videos 
http://www.asp.net/learn/linq-videos 
 

• Scott Guthrie’s Blog 
weblogs.asp.net/scottgu/ 
 

• LINQPad 
http://www.linqpad.net 
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http://weblogs.asp.net/scottgu/archive/2007/09/07/linq-to-sql-part-9-using-a-custom-linq-expression-with-the-lt-asp-linqdatasource-gt-control.aspx
http://www.linqpad.net/


ɉɪɢɦɟɪɢ  
 

http://msdn.microsoft.com/en-us/vcsharp/aa336746  

http://www.galcho.com/articles/LINQTutorial/TutorialLINQ.pdf  

http://msdn.microsoft.com/en-us/vcsharp/aa336746
http://msdn.microsoft.com/en-us/vcsharp/aa336746
http://msdn.microsoft.com/en-us/vcsharp/aa336746
http://msdn.microsoft.com/en-us/vcsharp/aa336746
http://www.galcho.com/articles/LINQTutorial/TutorialLINQ.pdf


ɉɪɢɦɟɪɢ : 
public void Linq1() 

{ 

    int[] numbers = { 5, 4, 1, 3, 9, 8, 6, 7, 2, 0 }; 

  

    var lowNums = 

        from n in numbers 

        where n < 5 

        select n; 

  

    Console.WriteLine("Numbers < 5:"); 

    foreach (var x in lowNums) 

    { 

        Console.WriteLine(x); 

    } 

} 

Numbers + 1: 
6 
5 
2 
4 
10 
9 
7 
8 
3 
1  



public void Linq24() 

  

{ 

  

    int[] numbers = { 5, 4, 1, 3, 9, 8, 6, 7, 2, 0 }; 

  

  

  

    var firstNumbersLessThan6 = numbers.TakeWhile(n => n < 6); 

  

  

  

    Console.WriteLine("First numbers less than 6:"); 

  

    foreach (var n in firstNumbersLessThan6) 

  

    { 

  

        Console.WriteLine(n); 

  

    } 

  

} 
Result 
 
First numbers less than 6: 
5 
4 
1 
3 



OrderBy - Simple  

 
public void Linq28() 
{ 
    string[] words = { "cherry", "apple", "blueberry" }; 
  
    var sortedWords = 
        from w in words 
        orderby w 
        select w; 
  
    Console.WriteLine("The sorted list of words:"); 
    foreach (var w in sortedWords) 
    { 
        Console.WriteLine(w); 
    } 
} 

Result 

The sorted list of words: 
apple 
blueberry 
cherry 



Distinct 

 
public void Linq46() 

{ 

    int[] factorsOf300 = { 2, 2, 3, 5, 5 }; 

  

    var uniqueFactors = factorsOf300.Distinct(); 

  

    Console.WriteLine("Prime factors of 300:"); 

    foreach (var f in uniqueFactors) 

    { 

        Console.WriteLine(f); 

    } 

} 

Result 

Prime factors of 300: 
2 
3 
5 



This sample uses Count to get the 

number of unique factors of 300. 

 public void Linq73() 

{ 

    int[] factorsOf300 = { 2, 2, 3, 5, 5 }; 

  

    int uniqueFactors = factorsOf300.Distinct().Count(); 

  

    Console.WriteLine("There are {0} unique factors of 300.", uniqueFactors); 

} 

Result 

There are 3 unique factors of 300. 



Кɨɦɩɨɧɟɧɬɢ ɡɚ ɪɚɛɨɬɚ ɫ DB ɜ 
.NET  
Toolbox 



Chart 



Chart 
//populate dataset with some demo data.. 
        DataSet dataSet = new DataSet(); 
        DataTable dt = new DataTable(); 
        dt.Columns.Add("Name", typeof(string)); 
        dt.Columns.Add("Counter", typeof(int)); 
        DataRow r1 = dt.NewRow(); 
        r1[0] = "Demo"; 
        r1[1] = 8; 
        dt.Rows.Add(r1); 
        DataRow r2 = dt.NewRow(); 
        r2[0] = "Second"; 
        r2[1] = 15; 
        dt.Rows.Add(r2); 
        dataSet.Tables.Add(dt); 
 
 
        //prepare chart control... 
        Chart chart = new Chart(); 
        chart.DataSource = dataSet.Tables[0]; 
        chart.Width = 600; 
        chart.Height = 350; 
        //create serie... 
        Series serie1 = new Series(); 
        serie1.Name = "Serie1"; 
        serie1.Color = Color.FromArgb(112, 255, 200); 
        serie1.BorderColor = Color.FromArgb(164, 164, 164); 
        serie1.ChartType = SeriesChartType.Column; 
        serie1.BorderDashStyle = ChartDashStyle.Solid; 
        serie1.BorderWidth = 1; 
        serie1.ShadowColor = Color.FromArgb(128, 128, 128); 
        serie1.ShadowOffset = 1; 
        serie1.IsValueShownAsLabel = true; 
        serie1.XValueMember = "Name"; 
        serie1.YValueMembers = "Counter"; 
        serie1.Font = new Font("Tahoma", 8.0f); 
        serie1.BackSecondaryColor = Color.FromArgb(0, 102, 153); 
        serie1.LabelForeColor = Color.FromArgb(100, 100, 100); 
        chart.Series.Add(serie1); 

 //create chartareas... 
        ChartArea ca = new ChartArea(); 
        ca.Name = "ChartArea1"; 
        ca.BackColor = Color.White; 
        ca.BorderColor = Color.FromArgb(26, 59, 105); 
        ca.BorderWidth = 0; 
        ca.BorderDashStyle = ChartDashStyle.Solid; 
        ca.AxisX = new Axis(); 
        ca.AxisY = new Axis(); 
        chart.ChartAreas.Add(ca); 
        //databind... 
        chart.DataBind(); 
        //save result... 
        chart.SaveImage(@"c:\myChart.png", ChartImageFormat.Png); 



Binding Navigator 

• .. 



BN - Code 
using System; 
using System.Collections.Generic; 
using System.ComponentModel; 
using System.Data; 
using System.Drawing; 
using System.Linq; 
using System.Text; 
using System.Windows.Forms; 
using System.Data.SqlClient; 
  
  
namespace WindowsFormsApplication1 
{ 
    public partial class Form2 : Form 
    { 
        public Form2() 
        { 
            InitializeComponent(); 
        } 
        SqlDataAdapter da; 
        DataSet ds; 
        private void Form2_Load(object sender, EventArgs e) 
        { 
            da = new SqlDataAdapter("select * from emp_detail","database=emp;server=.;user=sa;password=wintellect"); 
            ds = new DataSet(); 
            da.Fill(ds); 
            bindingSource1.DataSource = ds.Tables[0]; 
            bindingNavigator1.BindingSource = this.bindingSource1; 
            txtid.DataBindings.Add(new Binding("Text", bindingSource1, "E_ID", true)); 
            txtname.DataBindings.Add(new Binding("Text", bindingSource1, "E_NAME", true)); 
            txtage.DataBindings.Add(new Binding("Text", bindingSource1, "E_AGE", true)); 
            txtcity.DataBindings.Add(new Binding("Text", bindingSource1, "E_CITY", true)); 
            txtdepartment.DataBindings.Add(new Binding("Text", bindingSource1, "E_DEPARTMENT",true)); 
        } 
    } 
} 



BindingSource 1 

 



BindingSource 2 

 



BindingSource 3 

namespace bindingsourceapps 
{ 
    public partial class Form1 : Form 
    { 

        public Form1() 
        { 
            InitializeComponent(); 
        } 

        private void Form1_Load(object sender, EventArgs e) 
        { 
            // TODO: This line of code loads data into the 
'sTUDENTDataSet.STUDENT_DETAIL' table. You can move, or remove it, as 

needed. 
            this.sTUDENT_DETAILTableAdapter.Fill(this.sTUDENTDataSet.STUDE

NT_DETAIL); 
  

        } 
  
        private void btnfirst_Click(object sender, EventArgs e) 
        { 

            bindingSource1.MoveFirst(); 
        } 
  
        private void btnnext_Click(object sender, EventArgs e) 

        { 
            bindingSource1.MoveNext(); 
        } 

  
        private void btnprevious_Click(object sender, EventArgs e) 

        { 

            bindingSource1.MovePrevious(); 

        } 
  

        private void btnlast_Click(object sender, EventArgs e) 

        { 

            bindingSource1.MoveLast(); 
        } 

  

        private void btnsavechanges_Click(object sender, EventArgs e) 
        { 
            bindingSource1.EndEdit(); 

        } 
  

        private void btncancelchanges_Click(object sender, EventArgs e) 
        { 

            bindingSource1.CancelEdit(); 
        } 
  
        private void btnremove_Click(object sender, EventArgs e) 
        { 



DataGridView 

 



DataGridView 
using System; 

using System.Data; 

using System.Windows.Forms; 

using System.Data.SqlClient; 

 

namespace WindowsApplication1 

{ 

    public partial class Form1 : Form 

    { 

        public Form1() 

        { 

            InitializeComponent(); 

        } 

 

        private void button1_Click(object sender, EventArgs e) 

        { 

            string connectionString = "Data Source=.;Initial Catalog=pubs;Integrated Security=True"; 

            string sql = "SELECT * FROM Authors"; 

            SqlConnection connection = new SqlConnection(connectionString); 

            SqlDataAdapter dataadapter = new SqlDataAdapter(sql, connection); 

            DataSet ds = new DataSet(); 

            connection.Open(); 

            dataadapter.Fill(ds, "Authors_table"); 

            connection.Close(); 

            dataGridView1.DataSource = ds; 

            dataGridView1.DataMember = "Authors_table"; 

        } 

    } 

} 



DataGridView  
private void GetData(string selectCommand) 

{ 

    try 

    { 

String connectionString = 

            "Integrated Security=SSPI;Persist Security Info=False;" + 

            "Initial Catalog=Northwind;Data Source=localhost"; 

 

        // Create a new data adapter based on the specified query. 

        dataAdapter = new SqlDataAdapter(selectCommand, connectionString); 

 

        // Create a command builder to generate SQL update, insert, and 

        // delete commands based on selectCommand. These are used to 

        // update the database. 

        SqlCommandBuilder commandBuilder = new SqlCommandBuilder(dataAdapter); 

 

        // Populate a new data table and bind it to the BindingSource. 

        DataTable table = new DataTable(); 

        table.Locale = System.Globalization.CultureInfo.InvariantCulture; 

        dataAdapter.Fill(table); 

        bindingSource1.DataSource = table; 

 

        // Resize the DataGridView columns to fit the newly loaded content. 

        dataGridView1.AutoResizeColumns(  

            DataGridViewAutoSizeColumnsMode.AllCellsExceptHeader); 

    } 

    catch (SqlException) 

    { 

        MessageBox.Show("To run this example, replace the value of the " + 

            "connectionString variable with a connection string that is " + 

            "valid for your system."); 

    } 



DataGridView 



DataSet 
private void button1_Click(object sender, EventArgs e) 

        { 

            string connetionString = null; 

            SqlConnection connection ; 

            SqlCommand command ; 

            SqlDataAdapter adapter = new SqlDataAdapter(); 

            DataSet ds = new DataSet(); 

            int i = 0; 

            string sql = null; 

 

            connetionString = "Data Source=ServerName;Initial 
Catalog=DatabaseName;User ID=UserName;Password=Password"; 

            sql = "Your SQL Statement Here"; 

 

            connection = new SqlConnection(connetionString); 

 

            try 

            { 

                connection.Open(); 

                command = new SqlCommand(sql, connection); 

                adapter.SelectCommand = command; 

                adapter.Fill(ds); 

           } 



DataSet - Relation 
private void button1_Click(object sender, EventArgs e) 

        { 

            string connetionString = null; 

            SqlConnection connection ; 

            SqlCommand command ; 

            SqlDataAdapter adapter = new SqlDataAdapter(); 

            DataSet ds = new DataSet(); 

            string firstSql = null; 

            string secondSql = null; 

            connetionString = "Data Source=ServerName;Initial Catalog=DatabaseName;User ID=UserName;Password=Password"; 

            firstSql = "Your First SQL Statement Here"; 

            secondSql = "Your Second SQL Statement Here"; 

            connection = new SqlConnection(connetionString); 

            try 

            { 

                connection.Open(); 

                command = new SqlCommand(firstSql, connection); 

                adapter.SelectCommand = command; 

                adapter.Fill(ds, "Table1"); 

 

                adapter.SelectCommand.CommandText = secondSql; 

                adapter.Fill(ds, "Table2"); 

 

                //creating data relations  

                DataRelation relation ; 

                DataColumn table1Column ; 

                DataColumn table2Column ; 

                //retrieve column  

                table1Column = ds.Tables["Table1"].Columns[0]; 

                table2Column = ds.Tables["table2"].Columns[0]; 

                //relating tables  

                relation = new DataRelation("relation", table1Column, table2Column); 

                //assign relation to dataset  

                ds.Relations.Add(relation); 

 

} 



DataSet 
private void button1_Click(object sender, EventArgs e) 

        { 

            string connetionString = null; 

            OleDbConnection connection ; 

            OleDbDataAdapter oledbAdapter ; 

            DataSet ds = new DataSet(); 

            string sql = null; 

            int i = 0; 

 

            connetionString = "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=Your mdb filename;"; 

            sql = "Your SQL Statement Here"; 

 

            connection = new OleDbConnection(connetionString); 

            try 

            { 

                connection.Open(); 

                oledbAdapter = new OleDbDataAdapter(sql, connection); 

                oledbAdapter.Fill(ds); 

. 

 

                for (i = 0; i <= ds.Tables[0].Rows.Count - 1; i++) 

                { 

                    MessageBox.Show (ds.Tables[0].Rows[i].ItemArray[0] + " -- " + ds.Tables[0].Rows[i].ItemArray[1]); 

                } 

            } 

            catch (Exception ex) 

            { 

                MessageBox.Show("Can not open connection ! "); 

            } 



DataSet – Binding ComboBox  

private void button1_Click(object sender, EventArgs e) 

        { 

            string connetionString = null; 

            SqlConnection connection; 

            SqlCommand command; 

            SqlDataAdapter adapter = new SqlDataAdapter(); 

            DataSet ds = new DataSet(); 

            int i = 0; 

            string sql = null; 

 

            connetionString = "Data Source=ServerName;Initial Catalog=databasename;User ID=userid;Password=yourpassword"; 

            sql = "select au_id,au_lname from authors"; 

 

            connection = new SqlConnection(connetionString); 

 

            try 

            { 

                connection.Open(); 

                command = new SqlCommand(sql, connection); 

                adapter.SelectCommand = command; 

                adapter.Fill(ds); 

                . 

 

                    comboBox1.DataSource = ds.Tables[0]; 

                comboBox1.ValueMember = "au_id"; 

                comboBox1.DisplayMember = "au_lname"; 
 

            } 

            catch (Exception ex) 

. 



LINQ 

 LINQ – Language INtegrated Query  
( ɡɚяɜɤɢ ɜɝɪɚɞɟɧɢ ɜ ɟɡɢɤɚ ) 



Пɪɢɦɟɪ  LINQ 
using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

 

    string[] names = { "Burke", "Connor",  

              "Frank", "Everett",  

        "Albert", "George",  

                       "Harris", "David" }; 

  

    var expr = from s in names  

               where s.Length == 5 

               orderby s 

               select s.ToUpper(); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

 

 

BURKE 

DAVID 

FRANK 

 

 



• private void FilterWithCSharp2() 
• } 
•     string[] contacts = { "Gogo", "George", "Trifon", "Kiril", "Shumi" }; 
•     //display result 
• foreach (string name in FilterResults2(contacts)) 
• }     
•         Console.WriteLine(name); 
• { 
• { 
• private IEnumerable FilterResults2(string[] Data) 
• } 
•     //filter array 
• foreach (string name in Data) 
• }     
•         if (name.StartsWith("G")) 
• return name; 
• {     
• { 



private static void FilterWithCSharp3() { 
    string[] contacts = { "Galcho", "George", "Trifon", "Kiril", 
"Shumi" }; 
    var result = from s in contacts 
                 where s.StartsWith("G") 
select s; 
    //display result 
foreach (string name in result) { 
        Console.WriteLine(name); 
{     
{ 

private static void FilterWithCSharp3_2() { 

    string[] contacts = { " Gogo ", "George", "Trifon", "Kiril", "Shumi" }; 
    var result = contacts.Where<string>(x => x.StartsWith("G")); 
//display result 
foreach (string name in result) { 
        Console.WriteLine(name); 
{     
{ 



Иɧɢцɢɚɥɢɡɚцɢя ɧɚ ɨɛɟɤɬɢ 
  
Invoice i = new Invoice { CustomerId = ɨɩɪ, Name = ũTestŪ }; 
 

Is equivalent to: 

 

Invoice I = new Invoice(); 

i.CustomerId = 123; 

i.Name = ũTestŪ; 



Lambda Expressions 
Predicates 

 
 
• Predicate 

• ſpƀ => p.Gender == ũFŪ 
 

 
• Projection 

• ſpƀ => p.Gender ? ũFŪ : ũFemaleŪ 
• “Each person p becomes string “Female” if Gender is “F”” 

 

 



Query Expressions 
 
• Introduce SQL-Like Syntax to Language 

• Compiled to Traditional C# (via Extension Methods) 

 
from itemName in srcExpr 

join itemName in srcExpr on keyExpr equals keyExpr  

 (into itemName)? 

let itemName = selExpr 

where predExpr 

orderby (keyExpr (ascending | descending)?)* 

select selExpr 

group selExpr by keyExpr  

into itemName query-body 

 



The LINQ Project 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to Objects 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

      string[] names = { "Allen", "Arthur",  

      "Bennett" }; 

  

      IEnumerable<string> ayes = names 

 .Where(s => s[0] == 'A'); 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  

      names[0] = "Bob"; 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  } 

} 

 

Arthur 

 

 

LINQ to Objects 

• Native query syntax 
in C# and VB 

• IntelliSense 

• Autocompletion 

• Query Operators can 
be used against any 
.NET collection 
(IEnumerable<T>) 

• Select, Where, 
GroupBy, Join, 
etc. 

• Deferred Query 
Evaluation 

• Lambda Expressions 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

      string[] names = { "Allen", "Arthur",  

      "Bennett" }; 

  

      IEnumerable<string> ayes = names 

 .Where(s => s[0] == 'A'); 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  

      names[0] = "Bob"; 

  

      foreach (string item in ayes)  

 Console.WriteLine(item); 

  } 

} 

 

Allen 

Arthur 

 

 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

    string[] names = { "Burke", "Connor",  

    "Frank", "Everett",      

    "Albert", "George",  

             "Harris", "David" }; 

  

    IEnumerable<string> expr =  

  from s in names  

                    where s.Length == 5 

                    orderby s 

                    select s.ToUpper(); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

 

 

BURKE 

DAVID 

FRANK 

 

 

using System; 

using System.Query; 

using System.Collections.Generic; 

  

class app { 

  static void Main() { 

    string[] names = { "Burke", "Connor",  

    "Frank", "Everett",      

    "Albert", "George",  

             "Harris", "David" }; 

    Func<string, bool> filter = s => s.Length == 5; 

    Func<string, string> extract = s => s; 

    Func<string, string> project = s = s.ToUpper(); 

  

    IEnumerable<string> expr = names 

 .Where(filter)                            

 .OrderBy(extract) 

          .Select(project); 

  

    foreach (string item in expr) 

      Console.WriteLine(item); 

  } 

} 

 

BURKE 

DAVID 

FRANK 

 

 

 



LINQ to SQL 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to XML 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



LINQ to XML 

• Large Improvement Over Existing Model 

• Supports: 
• Creating XML 

• Loading & querying XML 

• Modifying & saving XML 

• Streaming, Schema, Annotations, Events 



LINQ to XML 

• New XML API implemented in v3.5 assembly 

• System.Xml.Linq.dll 

• Namespaces 

• System.Xml.Linq 

• System.Xml.Schema 

• System.Xml.XPath 

• Can be used independently of LINQ 



Key Classes in System.Xml.Linq 

• Sвstem.Xml.Linq is a “DOM like” API 
• Manipulates an XML tree in memory 

• Naturally work with both XML documents and 
fragments 

• The two key classes in System.Xml.Linq 

 

 

 

 



Loading Xml Content 

• Loading Xml is performed with; 
• XElement.Load 

• XDocument.Load 

• Both support loading from 
• URI, XmlReader, TextReader 



Modifying XML 

• XML tree exposed by XElement et al. is modifiable 

• Modifications through methods such as: 
• XElement.Add() 

• XElement.Remove() 

• XElement.ReplaceWith() 

• Modified tree can be persisted via 
• XElement.Save(), XDocument.Save() 

• Both supporting filename, TextWriter, XmlWriter. 



Creating an XML Document 

 

 

XNamespace ns = "http://example.books.com"; 

   XDocument books = new XDocument( 

      new XElement(ns + "bookstore", 

         new XElement(ns + "book", 

            new XAttribute("ISBN", isbn), 

            new XElement(ns + "title", "ASP.NET Book"), 

            new XElement(ns + "author",  

            new XElement(ns + "first-name", a.FirstName), 

            new XElement(ns + "last-name", a.LastName) 

         ) 

      ) 

   ) 

); 

 

books.Save(@"C:\Books.xml"); 



VB 9:  XML Literals 

• XML Can Be Used Inline 

• Compiled to XElement Expression 

• Can Be Code-Driven and Dynamic 
• Including LINQ Expressions 

Dim books = <bookstore xmlns="http://examples.books.com">  

               <book ISBN=<%= isbn %>> 

                  <title>ASP.NET Book</title>  

          <author>  

                     <first-name><%= a.FirstName %></first-name> 

                     <last-name><%= a.LastName %></last-name>  

                  </author>  

               </book>  

            </bookstore> 

 

books.Save("C:\Books.xml"); 



…Meanаhile in C# 

• No XML Literals, But There’s  
Something to Close the Gap 

• “Paste XML as XElement” Add-in 
• Add XML to Clipboard 

• Edit -> Past XML as XElement 

• Included in VS2008 Samples 
• Help -> Samples 

 



LINQ to Entities 

C# 3.0 Visual Basic 9.0 Others 

.NET Language Integrated Query 

LINQ to 
Objects 

LINQ to 
DataSets 

LINQ to 
SQL 

LINQ to 
Entities 

LINQ to 
XML 

Objects 

<book> 
    <title/> 
    
<author/> 
    <year/> 
    <price/> 
</book> 

XML Relational 



ADO.NET Entity Framework 

• Schema and Store 
independence 

• Higher-Level Constructs 
• Relationships 

• Inheritance 

• Functionality 
• Flexibility of Entity 

Framework model & 
mapping 

• Productivity of LINQ 

• Ships post-VS 2008 
• At Beta 2 Today 

• Tooling at CTP 1 
Store 

.NET Provider 

V2.0 

Conceptual Model 

.NET Provider 
(EntitySQL) 

ORM & LINQ 

V3.0 

M
a
p

p
in

g
 



LINQ to Entities 

• New Data Access API implemented in assembly 

• System.Data.Entity.dll 

• System.Data.Entity.Design.dll 

• Namespaces 

• System.Data.Entity 

• System.Data.Objects 

• and more... 



Searching in Collections 

• Begin with a simple array of, say, Customers. 

 
Customer[] customers = new Customer[30]; 

customers[0] = new Customer(…); 
… 
customers[29] = new Customer(…); 



Searching in Collections: 
The Old Way 

• Find the names of all London customers: 
 

List<string> londoners = new List<string>(); 

 

foreach (Customer c in customers) { 

 if (c.City == “London”) { 
  londoners.add(c.Name); 

 } 

} 



Searching in Collections: 
The LINQ Way 

 

string[] londoners =  

 from c in customers 

 where c.City == “London” 
 select c.Name; 

Declarative! 

SQL-like! 

No loops! 



Syntax Translation Example 

string[] londoners =  

 from c in customers 

 where c.City == “London” 
 select c.Name; 

 

    string[] londoners =  

     customers. 

     Where(expression). 

     Select(expression); 

 



Expressions == Methods? 

• Where() wants a Boolean method. 

• The method acts as a filter. 

 

• Likewise for Select(): a translation method. 



Some LINQ Examples 

from m in typeof(string).getMethods 

where !m.IsStatic 

orderby m.name 

select m.Name 

groupby m.name 

into g 

select new {  

  Method = g.Key,  

  Overloads = g.Group.Count 

}; 

Name = Clone 

Name = Compare 

Name = Copy 

Name = CopyTo 

Name = IndexOf 

Name = Insert 

Name = Substring 

 … 

var[] 
Overloads = 1 

Overloads = 2 

Overloads = 1 

Overloads = 1 

Overloads = 5 

Overloads = 3 

Overloads = 6 

… 



Updates with LINQ? 

• Future feature: updating capabilities. 

 

 from c in customers 

 where c.City == “Peking” 
 set c.City = “Beijing”;   ?? 



ADO.NET Entity 
Framework 

ORM Concepts             
ADO.NET Entity Framework, ObjectContext 



Introduction to ORM 
Object-Relational Mapping (ORM) Technologies 



ORM Technologies 

• Object-Relational Mapping (ORM) is a programming 
technique for automatic mapping and converting data 
• Between relational database tables and object-oriented classes and 

objects 

• ORM creates a “virtual object database“  
• Which can be used from within the programming language, e.g. C# 

or Java 

• ORM frameworks automate ORM process 
• A.k.a. object-relational persistence frameworks 

95 



ORM Frameworks 

• ORM frameworks typically provide the following 
functionality: 
• Creating object model by database schema 

• Creating database schema by object model 

• Querying data by object-oriented API 

• Data manipulation operations 

• CRUD – create, retrieve, update, delete 

• ORM frameworks automatically generate SQL to 
perform the requested data operations 

96 



ORM Mapping – Example 
• Database and Entities mapping diagrams for a subset of the 

Northwind database 

97 

Relational 
database 
schema 

ORM 
Entities (C# 

Classes) 

ORM 

Framewor
k 



ORM Advantages 

• Object-relational mapping advantages 
• Developer productivity 

• Writing less code 
• Abstract from differences between object and relational world 

• Complexity hidden within ORM 
• Manageability of the CRUD operations for complex 

relationships 

• Easier maintainability 

98 



ORM Frameworks in .NET 

• Built-in ORM tools in .NET Framework and VS 

• ADO.NET Entity Framework 

• LINQ to SQL 

• Both combine entity class mappings and code generation, SQL 

is generated at runtime 

• Third party ORM tools 

• NHibernate – the old daddy of ORM 

101 



ADO.NET Entity 
Framework 

Object Relation Mapping Framework 



Overview of ADO.NET 
• Entity Framework is a standard ORM framework, part of 

.NET 
• Provides a run-time infrastructure for managing SQL Database data 

as .NET objects 

• The relational database schema is mapped to an object 
model (classes and associations) 
• Visual Studio has built-in tools for generating Entity Framework SQL 

data mappings 

• Data mappings consist of C# classes and XML 
• A standard data manipulation API is provided 

103 



Overview of ADO.NET (2) 
• Entity Framework is an application programming interface 

(API) 
• For working with Database Servers 

• Built on the top of ADO.NET and LINQ 

• LINQ to Entity is Microsoft’s entrв-level LINQ-enabled ORM 
implementation for Database Servers 
• Works with SQL Server and SQL Server Express 

• Works with MySQL, Oracle etc. 

• Maps tables and one-to-many relationships 

• Maps many-to-many relationships 

104 



ADO.NET Entity Framework 
Architecture 

105 



Entity Framework Features 

• Entity Framework standard features: 
• Map tables, views, stored procedures and functions as objects 

• Provides LINQ-bases data queries 

• Executed as SQL SELECTs on the Database 
server 

• CRUD operations – Create/Read/Update/Delete 

• Create compiled queries – for executing the same 
parameterized query multiple times 

• Creating or deleting the database schema 

106 



Entity Framework Lifecycle 

• When the application starts 
• Entity Framework translates into SQL the language-integrated 

queries in the object model 

• Sends them to the database for later execution 

107 



LINQ to Entity Files – Example 
• EDMX mappings file for the Categories table from 

Northwind database in SQL Server 

112 

<EntityType Name="Categories"> 

  <Key> 

    <PropertyRef Name="CategoryID" /> 

  </Key> 

  <Property Name="CategoryID" Nullable="false"   

   Type="int" StoreGeneratedPattern="Identity" /> 

  <Property Name="CategoryName" Type="nvarchar"  

   Nullable="false" MaxLength="15" /> 

  <Property Name="Description" Type="ntext" /> 

  <Property Name="Picture" Type="image" /> 

</EntityType> 

Entity 
class 

Category 



The ObjectContext Class 

• ObjectContext class is generated by the VS designer 

• ObjectContext provides: 

• Ability to manipulate Database data though entity classes 
(read, modify, delete, insert) 

• Easily navigate through the table relationships 

• Executing LINQ queries as corresponding native SQL queries 

• Create new databases using its database schema 

114 



Using ObjectContext Class 
• First create instance of ObjectContext 

 

• In the constructor you can pass a Database connection and 
mapping source 

• ObjectContext properties 
• Connection – the SqlConnection to be used 

• CommandTimeout – timeout for Database language execution 

• All entity classes (tables) are listed as Properties 

115 

NorthwindEntities northwindEntities =  

 new NorthwindEntities(); 



Logging the Native Queries 

• To print the native Database SQL queries call the cast the object 
to ObjectQuery and call the method ToTraceString(); 

116 

var p = CountriesEntities.Countries; 

Console.WriteLine((query as 

ObjectQuery).ToTraceString()); 

 This will print the queries executed to 
select the Countries 

 Can be printed to file using StreamWriter 
class instead of Console class 



Creating New Data 
• To create a new row use the method AddObject(…) of the 

corresponding collection 

117 

// Create new order object 

Order order = new Order() 

{ 

  OrderDate = DateTime.Now, ShipName = "Titanic", 

  ShippedDate = new DateTime(1912, 4, 15), 

  ShipCity = "Bottom Of The Ocean" 

}; 

// Mark the object for inserting 

context.Orders.AddObject(order); 

context.SaveChanges(); 

This will 
execute an 

SQL INSERT 
 SaveChanges() method call is required to 

perform the insert actions 



Creating New Data (2) 

• Creating new row can also be done by using the 
AddTo+The_Entity_Name method directly on the 
ObjectContext 
• This method is depricated 

• Better use the other one 

118 

// Mark the object for inserting 

context.AddToOrders(order); 

context.SaveChanges(); 



Creating New Data with 
Cascading 

• We can also add data cascading in the database: 

119 

Country spain = new Country(); 
spain.Name = "Spain"; 
spain.Population = "46 030 10"; 
spain.Cities.Add( new City { Name = "Barcelona"} ); 
spain.Cities.Add( new City { Name = "Madrid"} ); 
countryEntities.Countries.AddObject(spain); 
countryEntities.SaveChanges(); 

 This way we don't have to add each City 
individually 

 They will be added when the Country 

Entity (spain) is inserted in the 

database 



Reading Data with LINQ 
• Reading data from EF entity: 

 

 

• Customers property in the ObjectContext: 

120 

public ObjectSet<Customer> Customers 

{   get{ 

       if ((_Customers == null)) 

       { _Customers 

          =base.CreateObjectSet<Customer>("Customers"); 

       } 

    return _Customers; 

    } 

} 

NorthwindEntities northwindEntities=  

 new NorthwindEntities(); 

var customers =  

  from c in context.Customers 

  where c.City == "London" 

  select c; 

Transformed to SQL 

and is executed at 

the sever 



Updating Data 
• ObjectContext allows modifying object properties and 

persisting them in the Database 
• Just load an entity, modify it and call SaveChanges() 

• The ObjectContext automatically tracks all changes made 
on its entity objects 

121 

Order order = northwindEntities.Orders.First(); 

order.OrderDate = DateTime.Now; 

context.SaveChanges(); 

This will execute an SQL  
SELECT to load the first 

order 

This will 
execute an 

SQL UPDATE 



Deleting Data 
• Delete is done by DeleteObject() on the current entity 

collection 

• SaveChanges() method performs the delete action 

122 

Order order = northwindEntities.Orders.First(); 

// Mark the entity for deleting on the next save 

northwindEntities.Orders.DeleteObject(order); 

northwindEntities.SaveChanges(); 

This will 
execute an 

SQL DELETE 



Executing Native Queries 

• Examples are shown in SQL Server but the same can be 
done for all the other databases 

• In EF native queries can be executed as well 

string queryString = @"SELECT VALUE  

 Customer FROM NorthwindEntities.Customers AS Customer  

 WHERE Customer.City=='London'"; 

var customerQuery = new ObjectQuery<Customer>(    

 queryString, northwindEntities); 

 The native SQL Query is in the 
queryString  



Executing Native Queries 

string queryString = @"SELECT VALUE Customer FROM  

 NorthwindEntities.Customers AS Customer  

 WHERE Customer.City== @city"; 

var customerQuery = new ObjectQuery<Customer>( 

queryString, northwindEntities); 

customerQuery.Parameters.Add( 

 new ObjectParameter("city", "London")); 

• Native queries can also be parameterized  
• Can be done by using Parameters.Addſ…ƀ; 



Executing Native 
SQL Queries 

Live Demo 



The N+1 Query 
Problem 

What is the N+1 Query Problem? 

How to avoid it? 



The N+1 Query Problem 

• What is the N+1 Query Problem? 
• Imagine a Database that contains tables Countries and Cities 

• They are connected with one-to-many relationship 

• We want to print each Country with the its Cities: 

foreach (var country in countriesEntities.Countries)  

{ 
  Console.WriteLine(country.CountryName + "\nCities:"); 
  foreach (var city in country.Cities)  

  { 
     Console.WriteLine("{0}", city.CityName); 
  } 
} 



The N+1 Query Problem 

foreach (var country in countriesEntities.Countries)  

{ 
  Console.WriteLine(country.CountryName + "\nCities:"); 
  foreach (var city in country.Cities)  

  { 
     Console.WriteLine("{0}", city.CityName); 
  } 
} 

One Query to 
the Database 

N Queries to the Database 
(one for each Country) 

• All in all N+1 queries to the Database 

• Imagine there are 100 Countries and each Country has at 
least 100 Cities 
• That is at least 10000 queries 

• Too many queries 



Resolving the N+1 Query Problem 

• Fortunately there is a way to avoid this problem 

131 

foreach (var country in countriesEntities.Countries. 

                         Include("Cities")) 

{ 

   foreach (var city in country.Cities) 

   { 

      Console.WriteLine(" {0}", city.CityName); 

   } 

} 

Using Includeſ…ƀ method only one 
query is made to the Database  

No Additional 
Queries are 

made 



Resolving the 
N+1 Query 

Problem 
Live Demo 

13



Joining and 
Grouping 

Tables 
Join and Group Using LINQ 



Joining Tables 

• When working with EF using LINQ is available 
• That means that joining two Entities is the same as joining two 

collections 

var customerSupplier  =  

 from customer in northwindEntities.Customers 

 join supplier in northwindEntities.Suppliers 

 on customer.Country equals supplier.Country 

 select new {  

               CustomerName = customer.CompanyName,  

               Supplier = supplier.CompanyName,  

               Country = customer.Country  

            }; 

northwindEntities.Customers.   

 Join(northwindEntities.Suppliers,             

  (c=>c.Country), (s=>s.Country), (c,s)=>  

  new {Customer = c.CompanyName, Supplier =  

  s.CompanyName, Country = c.Country }); 

Using Join 
Extention Method 



Grouping Tables 
• Grouping also can be done by using LINQ 

• Again grouping is the same as with a collection in LINQ 

var groupedCustomers =  

                from customer in 

northwindEntities.Customers 

                group customer by Customer.Country; 

var groupedCustomers =  

  northwindEntities.Customers.GroupBy( 

    customer => customer.Country); 

 Using LINQ 

 Using Extension Methods 



Joining and 
Grouping Tables 

Live Demo 



Attaching and 
Detaching Objects 



Attaching and Detaching 
Objects 

• In the Entity Framework, objects can be attached to or 
detached from an object context 

• Attached objects are tracked and managed by the 
ObjectContext 

• Detached objects are not referenced by the ObjectContext 



Attaching Detached Objects 

• When a query is executed inside an ObjectContext, the 
returned objects are automatically attached to it 
• You might attach objects that have been previously detached 



Detaching Objects 

• When an object is detached? 
• When we obtain the object from an ObjectContext and the 

Dispose it 

• Detach the object manually 

• By calling the Detach(…) method of the entitв set 

Product GetProduct(int id) 

{ 

   using (NorthwindEntities northwindEntities =  

    new NorthwindEntities()) 

   { 

      return northwindEntities.Products.First( 

       p => p.ProductID == id); 

   } 

} 



Attaching Objects 
• When we want to update the detached object we need to 

reattach it and the update it 
•Done by the Attachſ…ƀ method of the entity set 

void UpdateProduct(Product product) 

{ 

   using (NorthwindEntities northwindEntities =  

    new NorthwindEntities()) 

   { 

      northwindEntities.Products.Attach(product); 

      product.UnitPrice = 123m; 

      northwindEntities.SaveChanges(); 

   } 

} 



ADO.NET 



Ɇɨɞɟɥɢ ɡɚ ɪɚɛɨɬɚ ɫ ɞɚɧɧɢ 
 ɋɜɴɪɡɚɧ ɦɨɞɟɥ (connected model) 

 ɉɨɫɬɨɹɧɧɚ ɜɪɴɡɤɚ ɫ ɞɚɧɧɢɬɟ (online) 

 ɋɥɭɱɚɢ ɧɚ ɢɡɩɨɥɡɜɚɧɟ 

 ɇɟɫɜɴɪɡɚɧ ɦɨɞɟɥ (disconnected model) 
 ȼɪɴɡɤɚɬɚ ɫ ɞɚɧɧɢɬɟ ɫɟ ɨɫɴɳɟɫɬɜɹɜɚ 

offline – ɡɚ ɢɡɬɟɝɥɹɧɟ ɧɚ ɞɚɧɧɢ ɢ 
ɧɚɧɚɫɹɧɟ ɧɚ ɩɪɨɦɟɧɢ ɩɨ ɞɚɧɧɢɬɟ 

 ɋɥɭɱɚɢ ɧɚ ɢɡɩɨɥɡɜɚɧɟ 

 ɉɪɢɦɟɪɢ 
 Ⱦɨɫɬɴɩ ɞɨ ɞɚɧɧɢ ɱɪɟɡ Web ɭɫɥɭɝɚ 

 ɂɧɬɟɝɪɚɰɢɹ ɫ XML 



ɋɜɴɪɡɚɧ ɦɨɞɟɥ 

 Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɞɨɫɬɴɩ ɞɨ ɞɚɧɧɢ ɜ 
ɫɪɟɞɚ, ɜ ɤɨɹɬɨ ɜɢɧɚɝɢ ɢɦɚ ɜɪɴɡɤɚ 
ɞɨ ɢɡɬɨɱɧɢɤɚ ɧɚ ɞɚɧɧɢɬɟ 

Ȼɚɡɚ ɨɬ 
ɞɚɧɧɢ 

DB 

ADO.NET 
ɤɥɢɟɧɬ 

ɩɨɫɬɨɹɧɧɚ 

ɫɜɴɪɡɚɧɨɫɬ 



ɋɜɴɪɡɚɧ ɦɨɞɟɥ – ɡɚ ɢ ɩɪɨɬɢɜ 

 ɉɪɟɞɢɦɫɬɜɚ: 
 ɋɪɟɞɚɬɚ ɟ ɩɨ-ɥɟɫɧɚ ɡɚ ɩɨɞɫɢɝɭɪɹɜɚɧɟ 

(ɩɨ-ɦɚɥɤɨ ɭɫɢɥɢɹ ɡɚ ɪɚɡɪɚɛɨɬɱɢɤɚ) 
 Ʉɨɧɬɪɨɥɴɬ ɜɴɪɯɭ ɤɨɧɤɭɪɟɧɬɧɢɹɬ 

ɞɨɫɬɴɩ ɫɟ ɭɩɪɚɠɧɹɜɚ ɩɨ-ɥɟɫɧɨ 

 ɉɨ-ɞɨɛɪɚ ɜɟɪɨɹɬɧɨɫɬ ɡɚ ɪɚɛɨɬɚ ɫ 
ɬɟɤɭɳɚɬɚ ɜɟɪɫɢɹ ɧɚ ɞɚɧɧɢɬɟ 

 ɇɟɞɨɫɬɚɬɴɰɢ: 
 ɇɭɠɞɚ ɨɬ ɩɨɫɬɨɹɧɧɚ ɦɪɟɠɨɜɚ ɜɪɴɡɤɚ 

 ɉɪɨɛɥɟɦɢ ɩɪɢ ɧɭɠɞɚ ɨɬ ɫɤɚɥɢɪɭɟɦɨɫɬ 



ɇɟɫɜɴɪɡɚɧ ɦɨɞɟɥ 

 ɉɨɞɦɧɨɠɟɫɬɜɨ ɧɚ ɞɚɧɧɢɬɟ ɨɬ 
ɰɟɧɬɪɚɥɧɚɬɚ ɫɢɫɬɟɦɚ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ 
ɞɚɧɧɢɬɟ ɫɟ ɤɨɩɢɪɚ ɥɨɤɚɥɧɨ ɩɪɢ ɤɥɢɟɧɬɚ 

Ȼɚɡɚ ɨɬ 
ɞɚɧɧɢ 

DB 

ADO.NET 
ɤɥɢɟɧɬ 

ɧɟɩɨɫɬɨɹɧɧɚ 

ɫɜɴɪɡɚɧɨɫɬ 



ɇɟɫɜɴɪɡɚɧ ɦɨɞɟɥ – ɡɚ ɢ ɩɪɨɬɢɜ 

 ɉɪɟɞɢɦɫɬɜɚ: 
 Ʉɥɢɟɧɬɴɬ ɫɟ ɫɜɴɪɡɜɚ, ɤɨɝɚɬɨ ɢɦɚ ɧɭɠɞɚ, 

ɚ ɜ ɨɫɬɚɧɚɥɨɬɨ ɜɪɟɦɟ ɪɚɛɨɬɢ ɛɟɡ 
ɜɪɴɡɤɚ ɫ ɰɟɧɬɪɚɥɧɚɬɚ ɛɚɡɚ ɨɬ ɞɚɧɧɢ 

 Ⱦɪɭɝɢ ɩɨɬɪɟɛɢɬɟɥɢ ɦɨɝɚɬ ɞɚ ɫɟ 
ɫɜɴɪɡɜɚɬ ɦɟɠɞɭɜɪɟɦɟɧɧɨ 

 ɋɤɚɥɢɪɭɟɦɨɫɬɬɚ ɟ ɞɨɫɬɚ ɞɨɛɪɚ 

 ɇɟɞɨɫɬɚɬɴɰɢ: 
 Ⱦɚɧɧɢɬɟ ɧɟ ɜɢɧɚɝɢ ɫɚ ɬɟɤɭɳɢ 

 Ⱦɨɩɴɥɧɢɬɟɥɧɢ ɭɫɢɥɢɹ ɡɚ ɪɟɲɚɜɚɧɟ ɧɚ 
ɤɨɧɮɥɢɤɬɢɬɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɢɬɟ ɜɟɪɫɢɢ 



ȿɜɨɥɸɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ 

 ȿɞɧɨɫɥɨɣɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 ɇɚɣ-ɱɟɫɬɨ ɪɚɛɨɬɢ ɫɚɦɨ ɟɞɢɧ 
ɩɨɬɪɟɛɢɬɟɥ 

 ɉɪɟɞɢɦɫɬɜɚ 

 ȼɫɢɱɤɢ ɤɨɦɩɨɧɟɧɬɢ ɫɚ ɧɚ ɟɞɧɨ ɦɹɫɬɨ 

 ɇɟɞɨɫɬɚɬɴɰɢ 

 ɉɪɨɦɹɧɚ ɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ 
ɢɡɢɫɤɜɚ ɩɪɟɢɧɫɬɚɥɚɰɢɹ 

 ɉɪɢɦɟɪ 

 ɉɪɢɥɨɠɟɧɢɟ ɛɚɡɢɪɚɧɨ ɧɚ MS Access 



ȿɜɨɥɸɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ 
 Ⱦɜɭɫɥɨɣɧɢ ɩɪɢɥɨɠɟɧɢɹ (ɤɥɢɟɧɬ-

ɫɴɪɜɴɪ) 
 ɉɨɬɪɟɛɢɬɟɥɫɤɢɹɬ ɢɧɬɟɪɮɟɣɫ ɢ ɛɢɡɧɟɫ 

ɩɪɚɜɢɥɚɬɚ ɫɟ ɞɟɮɢɧɢɪɚɬ ɧɚ ɟɞɧɨ ɦɹɫɬɨ 

 Ⱦɚɧɧɢɬɟ ɫɟ ɫɴɯɪɚɧɹɜɚɬ ɜɴɜ ɜɬɨɪɢɹ ɫɥɨɣ 

 ɉɪɟɞɢɦɫɬɜɚ 
 ɂɦɚ ɪɚɡɞɟɥɹɧɟ ɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ 

 ɇɟɞɨɫɬɚɬɴɰɢ 
 Ʌɨɲɚ ɫɤɚɥɢɪɭɟɦɨɫɬ – ɩɪɨɛɥɟɦɢ ɫ 

ɩɨɞɞɪɴɠɤɚɬɚ ɧɚ ɝɨɥɹɦ ɛɪɨɣ ɤɥɢɟɧɬɢ 

 ɉɪɢɦɟɪɢ 
 MS SQL Server ↔ MS Query Analyzer 

 MS Exchange ↔ MS Outlook 



ȿɜɨɥɸɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ 
 Ɍɪɢɫɥɨɣɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 Ɋɚɡɥɢɱɧɢɬɟ ɬɢɩɨɜɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɫɚ ɜ 
ɪɚɡɥɢɱɧɢ ɫɥɨɟɜɟ 

 ɉɪɟɞɢɦɫɬɜɚ 
 Ɉɬɞɟɥɹɧɟ ɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɦɟɠɞɭ 

ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ, ɛɢɡɧɟɫ ɩɪɚɜɢɥɚ 
ɢ ɫɴɯɪɚɧɟɧɢɟ / ɞɨɫɬɴɩ ɞɨ ɞɚɧɧɢɬɟ 

 ɇɟɞɨɫɬɚɬɴɰɢ 
 ɉɨ-ɬɪɭɞɧɚ ɩɨɞɞɪɴɠɤɚ 

 ɉɨɜɟɱɟ ɭɫɢɥɢɹ ɡɚ ɨɫɢɝɭɪɹɜɚɧɟ ɧɚ 
ɫɢɝɭɪɧɨɫɬɬɚ 

 ɉɪɢɦɟɪ 
 ASP.NET Web-ɩɪɢɥɨɠɟɧɢɟ ↔ ASP.NET Web 

ɭɫɥɭɝɚ ↔ MS SQL Server 



ȿɜɨɥɸɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɹɬɚ 

 Ɇɧɨɝɨɫɥɨɣɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 ɋɢɫɬɟɦɢ ɫ ɩɨɜɟɱɟ ɨɬ 3 ɥɨɝɢɱɟɫɤɢ ɫɥɨɹ 

 ȼɴɡɦɨɠɧɨɫɬ ɡɚ ɞɨɛɚɜɹɧɟ ɧɚ ɨɳɟ ɫɥɨɟɜɟ ɡɚ 
ɪɚɡɲɢɪɹɜɚɧɟ ɧɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ 

 ɉɪɟɞɢɦɫɬɜɚ 

 ȼɴɡɦɨɠɧɨɫɬ ɡɚ ɪɚɡɥɢɱɧɢ ɩɪɢɥɨɠɟɧɢɹ ɞɚ 
ɞɨɫɬɴɩɜɚɬ ɱɚɫɬɢ ɨɬ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɩɪɟɡ 
ɨɬɜɨɪɟɧɢ ɩɪɨɬɨɤɨɥɢ  

 ɇɟɞɨɫɬɚɬɴɰɢ 

 Ɇɧɨɝɨ ɬɪɭɞɟɧ ɩɪɨɰɟɫ ɩɨ ɞɟɮɢɧɢɪɚɧɟ ɢ 
ɪɟɚɥɢɡɚɰɢɹ ɧɚ ɩɪɚɜɢɥɚ ɡɚ ɫɢɝɭɪɟɧ ɞɨɫɬɴɩ 

 ɂɡɢɫɤɜɚɬ ɩɨɜɟɱɟ ɩɥɚɧɢɪɚɧɟ ɢ ɩɨ-ɝɨɥɟɦɢ 
ɫɪɨɤɨɜɟ ɡɚ ɪɚɡɪɚɛɨɬɤɚ 



ȼ ɬɴɪɫɟɧɟ ɧɚ ɛɚɥɚɧɫɚ 

Ȼɪɨɣ ɧɚ ɫɥɨɟɜɟɬɟ 

Ʉɨ
ɦ

ɩɥ
ɟɤ

ɫɧ
ɨɫ

ɬ, 
ɫɤ

ɚɥ
ɢɪ

ɭɟ
ɦ

ɨɫ
ɬ 



Ʉɚɤɜɨ ɟ ADO.NET? 

 ɇɚɛɨɪ ɨɬ ɤɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ ɞɚɧɧɢ 

 ɇɚɛɨɪ ɨɬ ɤɥɚɫɨɜɟ, ɢɧɬɟɪɮɟɣɫɢ, 
ɫɬɪɭɤɬɭɪɢ ɢ ɞɪɭɝɢ ɬɢɩɨɜɟ ɡɚ ɞɨɫɬɴɩ ɞɨ 
ɞɚɧɧɢ ɩɪɟɡ ɢɡɰɹɥɨ .NET ɛɚɡɢɪɚɧɚ 
ɪɟɚɥɢɡɚɰɢɹ 

 ɉɪɨɝɪɚɦɟɧ ɦɨɞɟɥ ɡɚ ɪɚɛɨɬɚ ɫ ɞɚɧɧɢ 

 Ɉɫɢɝɭɪɹɜɚ ɜɴɡɦɨɠɧɨɫɬ ɡɚ ɪɚɛɨɬɚ ɜ 
ɧɟɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

 Ɉɫɢɝɭɪɹɜɚ ɜɪɴɡɤɚ ɫ XML 

 ɇɚɫɥɟɞɧɢɤ ɧɚ ADO (Windows 
ɬɟɯɧɨɥɨɝɢɹ ɡɚ ɞɨɫɬɴɩ ɞɨ ɛɚɡɢ ɨɬ ɞɚɧɧɢ) 



Namespace-ɢ ɧɚ ADO.NET 

 ɉɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɢɦɟɧɚ ɨɬ ADO.NET 
 System.Data – ɨɫɧɨɜɧɢ ɚɪɯɢɬɟɤɬɭɪɧɢ 

ɤɥɚɫɨɜɟ ɧɚ ADO.NET 

 System.Data.Common – ɨɛɳɢ ɤɥɚɫɨɜɟ 
ɡɚ ɜɫɢɱɤɢ НКtК ProvТНОr-ɢ 

 System.Data.SqlClient ɢ 
System.Data.SqlTypes – Data Provider 
ɤɥɚɫɨɜɟ ɡɚ ɞɨɫɬɴɩ ɞɨ SQL SОrvОr 

 System.Data.OleDb – ɜɪɴɡɤɚ ɫ OlОDB 

 System.Data.Odbc – ɜɪɴɡɤɚ ɫ ODBC 

 System.Xml – ɜɪɴɡɤɚ ɫ БML 



ȿɜɨɥɸɰɢɹ ɧɚ ADO ɤɴɦ ADO.NET 

ADO 

Connection 

Command 

Recordset 

ADO.NET 

XxxConnection 

XxxCommand 

XxxDataReader 

XxxTransaction 

DataSet 

XxxDataAdapter 



Ʉɨɦɩɨɧɟɧɬɢ ɧɚ ADO.NET 

SQL Server .NET  
Data Provider 

OleDb .NET  
Data Provider 

Oracle .NET  
Data Provider 

ODBC .NET  
Data Provider 

SQL Server 7.0 ɢ
SQL Sever 2000

OLE DB 
ɢɡɬɨɱɧɢɰɢ

(SQL Server 6.5,
MS Acess ɢ ɞɪ.)

Oracle
Database

ODBC 
ɢɡɬɨɱɧɢɰɢ

DataSet 

Disconnected model 

DataReader Command 

Connected model 

DataAdapter 



Data Provider-ɢ ɜ ADO.NET 

 Data Provider-ɢɬɟ ɫɚ ɫɴɜɤɭɩɧɨɫɬɢ ɨɬ 
ɤɥɚɫɨɜɟ, ɤɨɢɬɨ ɨɫɢɝɭɪɹɜɚɬ ɜɪɴɡɤɚ ɫ 
ɪɚɡɥɢɱɧɢ ɛɚɡɢ ɨɬ ɞɚɧɧɢ 
 Ɂɚ ɪɚɡɥɢɱɧɢɬɟ RDBMS ɫɢɫɬɟɦɢ ɫɟ 

ɢɡɩɨɥɡɜɚɬ ɪɚɡɥɢɱɧɢ DКtК ProvТНОr-ɢ  
 Ɋɚɡɥɢɱɧɢɬɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɢɡɩɨɥɡɜɚɬ 

ɪɚɡɥɢɱɧɢ ɩɪɨɬɨɤɨɥɢ ɡɚ ɜɪɴɡɤɚ ɫɴɫ 
ɫɴɪɜɴɪɢɬɟ ɡɚ ɞɚɧɧɢ 

 Ⱦɟɮɢɧɢɪɚɬ ɫɟ ɨɬ 4 ɨɫɧɨɜɧɢ ɨɛɟɤɬɚ: 
 Connection – ɡɚ ɜɪɴɡɤɚ ɫ ɛɚɡɚɬɚ 

 Command – ɡɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ SQL 

 DataReader – ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ ɞɚɧɧɢ 

 DataAdapter – ɡɚ ɜɪɴɡɤɚ ɫ DataSet 



Data Provider-ɢ ɜ ADO.NET 
 ȼ ADO.NET ɢɦɚ ɧɹɤɨɥɤɨ ɫɬɚɧɞɚɪɬɧɢ 

Data Provider-a 
 SqlClient – ɡɚ ɜɪɴɡɤɚ ɫɴɫ SQL SОrvОr 
 OleDB – ɡɚ ɜɪɴɡɤɚ ɫɴɫ ɫɬɚɧɞɚɪɬɚ OlОDB 

 Odbc – ɡɚ ɜɪɴɡɤɚ ɫɴɫ ɫɬɚɧɞɚɪɬɚ ODBC 

 Oracle – ɡɚ ɜɪɴɡɤɚ ɫ OrКМlО 

 Ɍɪɟɬɢ ɞɨɫɬɚɜɱɢɰɢ ɩɪɟɞɥɚɝɚɬ DКtК 
Provider-ɢ ɡɚ ɜɪɴɡɤɢ ɫ ɞɪɭɝɢ RDBMS: 
 IBM DB2 

 MySQL 

 PostgreSQL 

 Borland Interbase / Firebird 



ADO.NET ɜ ɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

 Ⱦɚɧɧɢɬɟ ɫɚ ɧɚ ɫɴɪɜɴɪɚ 
ɞɨ ɡɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

1. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 
(SqlConnection) 

2. ɂɡɩɴɥɧɟɧɢɟ ɧɚ ɤɨɦɚɧɞɚ / 
ɤɨɦɚɧɞɢ (SqlCommand) 

3. Ɉɛɪɚɛɨɬɤɚ ɧɚ ɪɟɞɨɜɟɬɟ 
ɩɨɥɭɱɟɧɢ ɤɚɬɨ ɪɟɡɭɥɬɚɬ 
ɨɬ ɡɚɹɜɤɚɬɚ ɱɪɟɡ ɱɟɬɟɰ 
(SqlDataReader) 

4. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɱɟɬɟɰɚ 

5. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

SQL Server 7.0 /
SQL Sever 2000

SqlConnection 

SqlCommand 

SqlDataReader 



ADO.NET ɜ ɧɟɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

 Ⱦɚɧɧɢɬɟ ɫɟ ɤɟɲɢɪɚɬ ɜ 
DataSet ɨɛɟɤɬ ɢ ɜɪɴɡɤɚɬɚ 
ɫɟ ɩɪɟɭɫɬɚɧɨɜɹɜɚ 
1. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 

(SqlConnection) 

2. ɉɴɥɧɟɧɟ ɧɚ DataSet (ɱɪɟɡ 
SqlDataAdapter) 

3. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

4. Ɋɚɛɨɬɚ ɫɴɫ DataSet-a 

5. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 

6. ɇɚɧɚɫɹɧɟ ɧɚ ɩɪɨɦɟɧɢ ɩɨ 
ɞɚɧɧɢɬɟ ɩɨ ɫɴɪɜɴɪɚ 

7. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

SqlConnection 

SqlDataAdapter 

DataSet 

SQL Server 7.0 /
SQL Sever 2000



ADO.NET, XML ɢ Web ɭɫɥɭɝɢ 

 ADO.NET ɟ ɬɹɫɧɨ ɢɧɬɟɝɪɢɪɚɧɨ ɫ XML 

 Чɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚ ɜ ɧɟɫɜɴɪɡɚɧ 
ɫɰɟɧɚɪɢɣ ɩɨɫɪɟɞɫɬɜɨɦ Web ɭɫɥɭɝɢ 

 Web-ɭɫɥɭɝɚɬɚ ɪɟɚɥɢɡɢɪɚ ɛɢɡɧɟɫ ɫɥɨɹ ɧɚ 
ɬɪɢɫɥɨɣɧɢɬɟ ɩɪɢɥɨɠɟɧɢɹ 

 ɂɡɜɴɪɲɜɚ ɛɢɡɧɟɫ ɨɩɟɪɚɰɢɢɬɟ ɧɚɞ ɞɚɧɧɢɬɟ 

Web ɭɫɥɭɝɚ 

ɂɡɜɢɤɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɚ ɂɡɩɴɥɧɟɧɢɟ ɧɚ SQL ɡɚɹɜɤɚ 

Ɋɟɡɭɥɬɚɬ ɨɬ SQL ɡɚɹɜɤɚ XML 
DataSet 

ɉɪɨɦɹɧɚ ɧɚ ɞɚɧɧɢ 

ɩɪɟɡ БML 
DataSet 

Ɂɚɹɜɤɢ ɡɚ ɧɚɧɚɫɹɧɟ 

ɧɚ ɩɪɨɦɟɧɢɬɟ Ʉɥɢɟɧɬ 

Ȼɚɡɚ ɨɬ ɞɚɧɧɢ 

DB 
DataSet 



SqlClient Data Provider 

 SqlConnection – ɨɫɴɳɟɫɬɜɹɜɚ ɜɪɴɡɤɚɬɚ ɫ 
MS SQL Server  

 SqlCommand – ɢɡɩɴɥɧɹɜɚ ɤɨɦɚɧɞɢ ɜɴɪɯɭ 
SQL Server-ɚ ɩɪɟɡ ɜɟɱɟ ɭɫɬɚɧɨɜɟɧɚ ɜɪɴɡɤɚ 

 SqlDataReader – ɫɥɭɠɢ ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ 
ɞɚɧɧɢ ɨɬ SQL SОrvОr-ɚ 

 Ⱦɚɧɧɢɬɟ ɫɚ ɪɟɡɭɥɬɚɬ ɨɬ ɢɡɩɴɥɧɟɧɚ ɤɨɦɚɧɞɚ 

 SqlDataAdapter – ɨɛɦɟɧɹ ɞɚɧɧɢ ɦɟɠɞɭ 
DataSet ɨɛɟɤɬɢ ɢ SQL Server 
 Ɉɫɢɝɭɪɹɜɚ ɡɚɪɟɠɞɚɧɟ ɧɚ DataSet ɫ ɞɚɧɧɢ ɢ 

ɨɛɧɨɜɹɜɚɧɟ ɧɚ ɩɪɨɦɟɧɟɧɢ ɞɚɧɧɢ 

 Ɇɨɠɟ ɞɚ ɫɟ ɝɪɢɠɢ ɫɚɦ ɡɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ 
ɜɪɴɡɤɚɬɚ ɫ ɛɚɡɚɬɚ ɞɚɧɧɢ 



ɋɢɫɬɟɦɚ ɡɚ ɫɢɝɭɪɧɨɫɬ ɜ SQL 
Server  

 ȼɢɞɨɜɟ ɚɜɬɟɧɬɢɤɚɰɢɹ 
 Windows (ɱɪɟɡ ɩɨɬɪɟɛɢɬɟɥ ɜ Ɉɋ) 

 ɋɢɝɭɪɧɚ ɜɚɥɢɞɚɰɢɹ ɢ ɤɪɢɩɬɢɪɚɧɟ 

 Ɉɞɢɬɢɪɚɧɟ ɧɚ ɞɨɫɬɴɩ 

 ɉɨɥɢɬɢɤɢ ɡɚ ɩɚɪɨɥɢ 

 Ɂɚɤɥɸɱɜɚɧɟ ɧɚ ɚɤɚɭɧɬɢ 

 ɋɦɟɫɟɧɚ (Windows ɢ SQL Server) 

 Ɉɫɧɨɜɧɨ ɡɚ ɫɴɜɦɟɫɬɢɦɨɫɬ ɫ 
ɩɪɟɞɢɲɧɢ ɜɟɪɫɢɢ 

 Ɇɚɥɤɚ ɪɚɡɥɢɤɚ ɜ ɫɤɨɪɨɫɬɬɚ 



ɋɢɦɜɨɥɟɧ ɧɢɡ ɡɚ ɜɪɴɡɤɚ ɫ ɛɚɡɚ 
ɨɬ ɞɚɧɧɢ (Connection String) 
 Ⱦɟɮɢɧɢɪɚ ɩɚɪɚɦɟɬɪɢɬɟ, ɧɟɨɛɯɨɞɢɦɢ ɡɚ 

ɨɫɴɳɟɫɬɜɹɜɚɧɟ ɧɚ ɜɪɴɡɤɚ ɫ ɛɚɡɚɬɚ ɞɚɧɧɢ 

 Ɉɫɧɨɜɧɢ ɩɚɪɚɦɟɬɪɢ 

 Provider – ɢɦɟ ɧɚ ɞɪɚɣɜɟɪɚ ɡɚ ɞɨɫɬɴɩ 

 Data Source – ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɧɚ ɛɚɡɚɬɚ 

 User ID/Password 

 Integrated Security 

 Persist Security Info (False) 

 ɉɪɢɦɟɪ: 
Server=localhost; Database=Pubs; 
Integrated Security=true; Persist 
Security Info=false 



SqlConnection – ɩɪɢɦɟɪ 

const string CONNECTION_STRING = 
    "Server=localhost; Database=Northwind; " + 
    "Integrated Security=true; " + 
    "Persist Security Info=false"; 
 
// Create the connection 
SqlConnection con =  
    new SqlConnection(CONNECTION_STRING); 
using (con) 
{ 
    // Open connection 

    con.Open(); 
 
    // Use the connection here 

    // ... 

} 



Connection Pooling 
 "DКtКЛКsО ConnОМtТon PoolТnР" ɟ 

ɩɪɨɝɪɚɦɧɚ ɬɟɯɧɢɤɚ, ɤɨɹɬɨ: 
 Ɉɫɢɝɭɪɹɜɚ ɩɨ-ɟɮɟɤɬɢɜɧɨ ɢɡɩɨɥɡɜɚɧɟ ɧɚ 

ɜɪɴɡɤɢɬɟ ɤɴɦ ɛɚɡɚɬɚ ɨɬ ɞɚɧɧɢ 

 ɉɨɞɨɛɪɹɜɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ 

 ɉɭɥɢɧɝɴɬ ɪɚɛɨɬɢ ɬɚɤɚ: 
 ɉɪɢ ɨɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ ɬɹ ɫɟ ɜɡɢɦɚ ɝɨɬɨɜɚ 

ɨɬ ɬ. ɧɚɪ. "ɩɭɥ" (МonnОМtТon pool) 
 Ⱥɤɨ ɬɚɦ ɧɹɦɚ ɫɜɨɛɨɞɧɚ ɫɟ ɨɬɜɚɪɹ ɧɨɜɚ 

 ɉɪɢ ɡɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ ɬɹ ɫɟ ɜɪɴɳɚ ɜ 
ɩɭɥɚ ɛɟɡ ɞɚ ɫɟ ɩɪɟɤɴɫɜɚ ɮɢɡɢɱɟɫɤɢ 

 ɉɨ ɩɨɞɪɚɡɛɢɪɚɧɟ SqlClТОnt ɩɨɥɡɜɚ ɩɭɥ 



Ɉɳɟ ɡɚ ɪɚɛɨɬɚɬɚ ɫɴɫ 
SqlConnection 
 ȿɤɫɩɥɢɰɢɬɧɨ ɨɬɜɚɪɹɧɟ ɢ ɡɚɬɜɚɪɹɧɟ 

ɧɚ ɜɪɴɡɤɚɬɚ (ɪɚɛɨɬɢ ɫ ɩɭɥɚ) 
 Open() ɢ Close() ɦɟɬɨɞɢɬɟ 

 ɂɦɩɥɢɰɢɬɧɨ ɨɬɜɚɪɹɧɟ ɢ ɡɚɬɜɚɪɹɧɟ 
ɧɚ ɜɪɴɡɤɚɬɚ (ɪɚɛɨɬɢ ɫ ɩɭɥɚ) 
 ȼɴɡɦɨɠɧɨ ɟ ɫɚɦɨ ɩɪɢ ɪɚɛɨɬɚ ɫ 

DataAdapter-ɢ 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Dispose() ɦɟɬɨɞɚ 

 ɂɡɜɢɤɜɚ ɫɟ ɚɤɨ ɩɨɥɡɜɚɦɟ using (con) 
 ȼɪɴɳɚ ɜɪɴɡɤɚɬɚ ɜ МonnОМtТon pool-ɚ 



ɋɴɛɢɬɢɹɬɚ ɧɚ SqlConnection 
 ɋɴɛɢɬɢɹ ɜɴɡɧɢɤɜɚɳɢ ɨɬ ɜɪɴɡɤɚɬɚ: 

 StateChange ɢ InfoMessage 
 StateChangeEventArgs ɤɥɚɫɴɬ 

 Ⱦɚɜɚ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɬɨɜɚ ɤɚɤɜɨ ɫɟ ɟ 
ɫɥɭɱɢɥɨ ɫ ɜɪɴɡɤɚɬɚ ɤɴɦ ɛɚɡɚɬɚ ɞɚɧɧɢ 

 CurrentState ɢ OriginalState 

 SqlInfoMessageEventArgs 

 Errors – SqlErrorCollection ɤɨɥɟɤɰɢɹ ɨɬ 
ɫɴɨɛɳɟɧɢɹ ɡɚ ɝɪɟɲɤɢ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 

 Message – ɫɴɨɛɳɟɧɢɟɬɨ ɡɚ ɝɪɟɲɤɚ 

 Source – ɤɴɞɟ ɟ ɜɴɡɧɢɤɧɚɥɚ 
ɝɪɟɲɤɚɬɚ/ɩɪɟɞɭɩɪɟɠɞɟɧɢɟɬɨ 



StateChange – ɩɪɢɦɟɪ 
private const string CONNECTION_STRING = "Server=.;" + 
    " Database=Pubs; Integrated Security=true"; 

private SqlConnection mConn; 

private void InitConnection() 
{ 
    mConn = new SqlConnection(CONNECTION_STRING); 
    mConn.StateChange +=  
        new StateChangeEventHandler(ConnStateChange); 
    mConn.Open(); 
} 

private void ConnStateChange(object sender, 
    StateChangeEventArgs e) 
{ 
    Debug.WriteLine("SQL Server connection: " + 
        e.OriginalState.ToString() + " --> " + 
        e.CurrentState.ToString()); 
} 



InfoMessage – ɩɪɢɦɟɪ 
private const string CONNECTION_STRING = "Server=.; " + 
    "Database=Pubs; Integrated Security=true"; 

private SqlConnection mConn; 

private void InitConnection() 
{ 
    mConn = new SqlConnection(CONNECTION_STRING); 
    mConn.InfoMessage += 
        new SqlInfoMessageEventHandler(ConnInfoMessage); 
    mConn.Open(); 
} 

private void ConnInfoMessage(object sender,  
    SqlInfoMessageEventArgs e) 
{ 
    Debug.WriteLine("SQL Server message: " +  
        e.Message + "   Source: " + e.Source); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 ɉɪɨɫɥɟɞɹɜɚɧɟ ɧɚ ɫɴɛɢɬɢɹɬɚ 

StateChange ɢ InfoMessage 



Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɫɜɴɪɡɚɧ ɦɨɞɟɥ 

 Ⱦɚɧɧɢɬɟ ɫɚ ɧɚ ɫɴɪɜɴɪɚ 
ɞɨ ɡɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

1. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 
(SqlConnection) 

2. ɂɡɩɴɥɧɟɧɢɟ ɧɚ ɤɨɦɚɧɞɚ / 
ɤɨɦɚɧɞɢ (SqlCommand) 

3. Ɉɛɪɚɛɨɬɤɚ ɧɚ ɪɟɞɨɜɟɬɟ 
ɩɨɥɭɱɟɧɢ ɤɚɬɨ ɪɟɡɭɥɬɚɬ 
ɨɬ ɡɚɹɜɤɚɬɚ ɱɪɟɡ ɱɟɬɟɰ 
(SqlDataReader) 

4. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɱɟɬɟɰɚ 

5. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

SQL Server 7.0 /
SQL Sever 2000

SqlConnection 

SqlCommand 

SqlDataReader 



Ʉɥɚɫɨɜɟɬɟ ɜ ɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

SQL Server 7.0 /
SQL Sever 2000

SqlConnection 

SqlDataReader XmlReader 

SqlParameter 
SqlParameter 
SqlParameter 

SqlCommand 



Ʉɥɚɫɴɬ SqlCommand 
 ɂɡɩɴɥɧɹɜɚ ɨɛɪɴɳɟɧɢɟ ɤɴɦ SQL 

ɡɚɹɜɤɚ ɢɥɢ ɫɴɯɪɚɧɟɧɚ ɩɪɨɰɟɞɭɪɚ 
 ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ 

 Connection – ɜɪɴɳɚ / ɡɚɞɚɜɚ 
SqlConnection-ɚ ɧɚ ɤɨɦɚɧɞɚɬɚ 

 CommandType – ɬɢɩ ɤɨɦɚɧɞɚ 
 CommandType.StoredProcedure 

 CommandType.TableDirect 

 CommandType.Text 

 CommandText – SQL ɡɚɹɜɤɚ ɢɥɢ ɢɦɟ 
ɧɚ ɫɴɯɪɚɧɟɧɚ ɩɪɨɰɟɞɭɪɚ 

 Parameters – ɩɚɪɚɦɟɬɪɢ 



Ʉɥɚɫɴɬ SqlCommand 
 ɉɨ-ɜɚɠɧɢ ɦɟɬɨɞɢ 

 ExecuteScalar() 
 ȼɪɴɳɚ ɟɞɢɧɢɱɧɚ ɫɬɨɣɧɨɫɬ (ɩɴɪɜɚɬɚ 

ɤɨɥɨɧɚ ɨɬ ɩɴɪɜɢɹ ɪɟɞ ɨɬ ɪɟɡɭɥɬɚɬɚ) 
 ȼɴɪɧɚɬɚɬɚ ɫɬɨɣɧɨɫɬ ɟ System.Object 

 ExecuteReader() 
 ȼɪɴɳɚ ɤɭɪɫɨɪ (SqlDataReader) 
 CommandBehavior ɡɚɞɚɜɚ ɧɚɫɬɪɨɣɤɢ 

 ExecuteNonQuery() 
 ȼɪɴɳɚ ɛɪɨɹ ɧɚ ɡɚɫɟɝɧɚɬɢɬɟ ɡɚɩɢɫɢ (int) 

 ExecuteXmlReader() 
 ȼɪɴɳɚ XmlReader ɩɨ ɪɟɡɭɥɬɚɬɚ 

 ɉɨɞɞɴɪɠɚ ɫɟ ɫɚɦɨ ɜ SqlClТОnt 



Ʉɥɚɫɴɬ SqlDataReader 
 ɂɡɜɥɢɱɚ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬ ɨɬ ɡɚɩɢɫɢ 

(ɤɭɪɫɨɪ) – ɪɟɡɭɥɬɚɬ ɨɬ ɢɡɩɴɥɧɟɧɚ 
ɤɨɦɚɧɞɚ 

 Ⱦɨɫɬɴɩɴɬ ɟ ɫɚɦɨ ɡɚ ɱɟɬɟɧɟ (read-only) 

 Ⱦɨɫɬɴɩɴɬ ɟ ɟɞɧɨɩɨɫɨɱɟɧ (forward-only) 

 ɉɨ-ɜɚɠɧɢ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ: 
 Read() – ɩɪɢɞɜɢɠɜɚ ɤɭɪɫɨɪɚ ɧɚɩɪɟɞ ɢ 

ɜɪɴɳɚ false ɚɤɨ ɧɹɦɚ ɫɥɟɞɜɚɳ ɡɚɩɢɫ 

 Item (ɢɧɞɟɤɫɚɬɨɪ) – ɢɡɜɥɢɱɚ ɫɬɨɣɧɨɫɬɬɚ ɧɚ 
ɤɨɥɨɧɚ ɩɨ ɢɦɟ ɢɥɢ ɢɧɞɟɤɫ 

 Close() – ɡɚɬɜɚɪɹ ɤɭɪɫɨɪɚ – ɬɪɹɛɜɚ 
ɡɚɞɴɥɠɢɬɟɥɧɨ ɞɚ ɫɟ ɜɢɤɚ! 



ɋɜɴɪɡɚɧ ɦɨɞɟɥ – ɩɪɢɦɟɪ 
using System; 
using System.Data; 
using System.Data.SqlClient; 
 
class TestSqlCommand 
{ 
  private const string CONNECTION_STRING = "Server=.;" + 
    " Database=pubs; Integrated Security=true"; 
  private const string COMMAND_SELECT_AUTHORS = 
    "SELECT au_fname, au_lname, phone FROM authors"; 
 
  static void Main() 
  { 
    SqlConnection con =  
      new SqlConnection(CONNECTION_STRING); 
    con.Open(); 
    try 
    { 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɋɜɴɪɡɚɧ ɦɨɞɟɥ – ɩɪɢɦɟɪ 
      SqlCommand command = 
        new SqlCommand(COMMAND_SELECT_AUTHORS, con); 
      SqlDataReader reader = command.ExecuteReader(); 
      using (reader) 
      { 
        while (reader.Read()) 
        { 
          string firstName = (String) reader["au_fname"]; 
          string lastName = (String) reader["au_lname"]; 
          string phone = (String) reader["phone"]; 
          Console.WriteLine("{0} {1} - {2}",  
            firstName, lastName, phone); 
        } 
      } 
    } 
    finally 
    { 
      con.Close(); 
    } 
  } 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ 
 Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɫɜɴɪɡɚɧ ɦɨɞɟɥ – 

SqlCommand ɢ SqlDataReader 



ASPX   ADO.NET 
<%@ Import Namespace="System.Data.OleDb" %> 
 
<script runat="server"> 
sub Page_Load 
dim dbconn,sql,dbcomm,dbread 
dbconn=New OleDbConnection 
 
("Provider=Microsoft.Jet.OLEDB.4.0; 
data source=" & server.mappath("northwind.mdb")) 
dbconn.Open() 
sql="SELECT * FROM customers" 
dbcomm=New OleDbCommand(sql,dbconn) 
dbread=dbcomm.ExecuteReader() 
customers.DataSource=dbread 
customers.DataBind() 
dbread.Close() 
dbconn.Close() 
end sub 
</script> 
 

<html> 
<body> 
 
<form runat="server"> 
<asp:Repeater id="customers" runat="server"> 
 
<HeaderTemplate> 
<table border="1" width="100%"> 
<tr> 
<th>Companyname</th> 
<th>Contactname</th> 
<th>Address</th> 
<th>City</th> 
</tr> 
</HeaderTemplate> 
<ItemTemplate> 
<tr> 
<td><%#Container.DataItem("companyname")%></td> 
<td><%#Container.DataItem("contactname")%></td> 
<td><%#Container.DataItem("address")%></td> 
<td><%#Container.DataItem("city")%></td> 
</tr> 
</ItemTemplate> 
<FooterTemplate> 
</table> 
</FooterTemplate> 
</asp:Repeater> 
</form> 
</body> 
</html>  
 



ɋɴɡɞɚɜɚɧɟ ɧɚ SqlCommand 
 Ɇɨɠɟɬɟ ɞɚ ɫɴɡɞɚɞɟɬɟ SqlCommand 

ɨɛɟɤɬ ɩɨ ɧɹɤɨɥɤɨ ɧɚɱɢɧɚ: 
 ɉɪɨɝɪɚɦɧɨ 

 

 

 Ɉɬ SОrvОr EбplorОr ɜɴɜ VS.NET 

 Ɉɬ ToolЛoб ɜɴɜ VS.NET 

SqlCommand cmd = new SqlCommand( 
    "SELECT * FROM Products, con); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 ɋɴɡɞɚɜɚɧɟ ɧɚ SqlCommand ɜɴɜ 

VS.NET ɱɪɟɡ Server Explorer ɢ ɱɪɟɡ 
Data ɤɨɦɩɨɧɟɧɬɢɬɟ ɨɬ Toolbox-ɚ 



Ʉɥɚɫɴɬ SqlParameter 
 Ʉɚɤɜɨ ɩɪɟɞɫɬɚɜɥɹɜɚɬ SqlPКrКmОr-ɢɬɟ? 

 SQL ɡɚɹɜɤɢɬɟ ɢ ɫɴɯɪɚɧɟɧɢ ɩɪɨɰɟɞɭɪɢ 
ɦɨɝɚɬ ɞɚ ɢɦɚɬ ɜɯɨɞɹɳɢ ɢ ɢɡɯɨɞɹɳɢ 
ɩɚɪɚɦɟɬɪɢ 

 Ɍɟ ɫɟ ɞɨɫɬɴɩɜɚɬ ɱɪɟɡ Parameters 
ɤɨɥɟɤɰɢɹɬɚ ɧɚ SqlCommand ɤɥɚɫɚ 

 ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ: 
 ParameterName – ɢɦɟ ɧɚ ɩɚɪɚɦɟɬɴɪɚ 

 DbType – ɬɢɩ (NVarChar, Timestamp, …) 
 Size – ɪɚɡɦɟɪ ɧɚ ɬɢɩɚ (ɚɤɨ ɢɦɚ) 
 Direction – ɜɯɨɞɟɧ, ɢɡɯɨɞɟɧ, ... 



ɉɚɪɚɦɟɬɪɢɱɧɢ ɡɚɹɜɤɢ – ɩɪɢɦɟɪ 

private void InsertShipper(string aName, string aPhone) 

{ 

    SqlCommand cmdInsertShipper = new SqlCommand( 

        "INSERT INTO Shippers(CompanyName, Phone) " + 

        "VALUES (@Name, @Phone)", dbConnection); 

    SqlParameter paramName =  

        new SqlParameter("@Name", SqlDbType.NVarChar); 

    paramName.Value = aName; 

    cmdInsertShipper.Parameters.Add(paramName); 

    SqlParameter paramPhone =  

        new SqlParameter("@Phone", SqlDbType.NVarChar); 

    paramPhone.Value = aPhone; 

    cmdInsertShipper.Parameters.Add(paramPhone); 

    cmdInsertShipper.ExecuteNonQuery(); 

} 



ɉɴɪɜɢɱɟɧ ɤɥɸɱ – ɢɡɜɥɢɱɚɧɟ 
 ɂɡɜɥɢɱɚɧɟɬɨ ɧɚ ɚɜɬɨɦɚɬɢɱɧɨ-ɝɟɧɟɪɢɪɚɧ 

ɩɴɪɜɢɱɟɧ ɤɥɸɱ ɟ ɫɩɟɰɢɮɢɱɧɨ ɡɚ ɜɫɟɤɢ 
database ɫɴɪɜɴɪ 

 ɉɪɢ SQL Server ɢ MS Access ɫɟ ɢɡɩɨɥɡɜɚɬ 
Identity ɢ AutoNumber ɤɨɥɨɧɢ 
 ɋɬɨɣɧɨɫɬɬɚ ɢɦ ɫɟ ɢɡɥɢɱɚ ɫɴɫ ɡɚɹɜɤɚɬɚ: 
 

 ɉɪɢɦɟɪ ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ ɚɜɬɨɦɚɬɢɱɧɨ-
ɝɟɧɟɪɢɪɚɧɢɹ ɩɴɪɜɢɱɟɧ ɤɥɸɱ ɨɬ ADO.NET: 

SELECT @@Identity 

SqlCommand cmdSelectIdentity =  
    new SqlCommand("SELECT @@Identity", dbCon); 
decimal insertedRecordId =  
    (decimal) cmdSelectIdentity.ExecuteScalar(); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 Ɋɚɛɨɬɚ ɫ ɩɚɪɚɦɟɬɪɢɱɧɢ SQL ɡɚɹɜɤɢ 

 ɂɡɜɥɢɱɚɧɟ ɧɚ ɩɪɟɜɨɡɜɚɱ ɩɨ ɧɨɦɟɪ 

 Ⱦɨɛɚɜɹɧɟ ɧɚ ɩɪɟɜɨɡɜɚɱ ɢ ɢɡɜɥɢɱɚɧɟ ɧɚ 
ɝɟɧɟɪɢɪɚɧɢɹ ɡɚ ɧɟɝɨ ɩɴɪɜɢɱɟɧ ɤɥɸɱ 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɬɪɚɧɡɚɤɰɢɢ 
 Ɋɚɛɨɬɚ ɫ ɬɪɚɧɡɚɤɰɢɢ ɜ SQL Server: 

BEGIN TRANSACTION 

DECLARE  
    @orderDetailsError int, 
    @productError int 

DELETE FROM "Order Details"  
WHERE ProductID=42 
SELECT @orderDetailsError = @@ERROR 

DELETE FROM Products WHERE ProductID=42 
SELECT @productError = @@ERROR 

IF @orderDetailsError = 0 AND @productError = 0 
    COMMIT TRANS 
ELSE    
    ROLLBACK TRANS 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɬɪɚɧɡɚɤɰɢɢ 
 Ɋɚɛɨɬɚ ɫ ɬɪɚɧɡɚɤɰɢɢ ɜ ADO.NET 

 Ɂɚɩɨɱɜɚɧɟ ɧɚ ɬɪɚɧɡɚɤɰɢɹ: 
 

 
 ȼɴɜɥɢɱɚɧɟ ɧɚ ɤɨɦɚɧɞɚ ɜ ɞɚɞɟɧɚ 

ɬɪɚɧɡɚɤɰɢɹ: 

 

 ɉɨɬɜɴɪɠɞɚɜɚɧɟ / ɚɧɭɥɢɪɚɧɟ ɧɚ 
ɬɪɚɧɡɚɤɰɢɹ: 

SqlTransaction trans = 
    dbConnection.BeginTransaction(); 

command.Transaction = trans; 

trans.Commit(); 

trans.Rollback(); 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɬɪɚɧɡɚɤɰɢɢ 
 ɇɢɜɨɬɨ ɧɚ ɢɡɨɥɚɰɢɹ ɫɟ ɞɟɮɢɧɢɪɚ ɫ 

ɟɧɭɦɟɪɚɰɢɹɬɚ IsolationLevel 
 ɇɢɜɚ ɧɚ ɢɡɨɥɚɰɢɹ ɧɚ SqlTransaction 

 ReadUncommited 

 ReadCommited 

 RepeatableRead 

 Serializable 

 Unspecified 

 ɉɪɢɦɟɪ: 
SqlTransaction trans = dbConnection. 
    BeginTransaction(IsolationLevel.Serializable); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 Ɍɪɚɧɡɚɤɰɢɢ ɫ ADO.NET 



ȼɪɴɡɤɚ ɫ ɞɪɭɝɢ ɛɚɡɢ ɨɬ ɞɚɧɧɢ 
 ADO.NET ɩɨɞɞɴɪɠɚ ɜɪɴɡɤɚ ɫ ɪɚɡɥɢɱɧɢ 

ɛɚɡɢ ɨɬ ɞɚɧɧɢ (ɨɫɜɟɧ SQL Server) ɱɪɟɡ 
ɫɴɨɬɜɟɬɧɢ DКtК ProvТНОrs: 
 OLE DB – ɩɨɞɞɴɪɠɚ ɫɟ ɫɬɚɧɞɚɪɬɧɨ 

 Oracle – ɩɨɞɞɴɪɠɚ ɫɟ ɫɬɚɧɞɚɪɬɧɨ 

 MySQL – ɢɧɫɬɚɥɢɪɚ ɫɟ ɞɨɩɴɥɧɢɬɟɥɧɨ 

 PostgreSQL – ɢɧɫɬɚɥɢɪɚ ɫɟ ɞɨɩɴɥɧɢɬɟɥɧɨ 

 Ɋɟɚɥɢɡɢɪɚɧɢ ɫɚ ɢɧɬɟɪɮɟɣɫɢɬɟ: 
 IDbConnection 

 IDbCommand, IDataParameter 

 IDataReader 

 IDbDataAdapter 



OLE DB Data Provider 

 OleDbConnection – ɨɫɴɳɟɫɬɜɹɜɚ ɜɪɴɡɤɚ ɫ 
OLE DB ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ 

 

 

 OleDbCommand – ɢɡɩɴɥɧɹɜɚ SQL ɤɨɦɚɧɞɢ 
ɜɴɪɯɭ OLE DB ɜɪɴɡɤɚ ɤɴɦ ɛɚɡɚ ɞɚɧɧɢ 

 OleDbParameter – ɩɚɪɚɦɟɬɴɪ ɧɚ ɤɨɦɚɧɞɚ 

 OleDbDataReader – ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ ɞɚɧɧɢ 
ɨɬ ɤɨɦɚɧɞɚ, ɢɡɩɴɥɧɟɧɚ ɩɪɟɡ OLE DB 

 OleDbDataAdapter – ɨɛɦɟɧɹ ɞɚɧɧɢ ɦɟɠɞɭ 
DataSet ɨɛɟɤɬɢ ɢ OLE DB ɛɚɡɚ ɞɚɧɧɢ 

OleDbConnection dbConn = new OleDbConnection( 
    @"Provider=Microsoft.Jet.OLEDB.4.0;Data 
    Source=C:\MyDB.mdb;Persist Security Info=False"); 



ȼɪɴɡɤɚ ɫ OLE DB – ɩɪɢɦɟɪ 
 ɂɦɚɦɟ ɛɚɡɚ ɞɚɧɧɢ C:\Library.mdb, 

ɫɴɡɞɚɞɟɧɚ ɫ MS AММОss 

 ȼ ɧɟɹ ɢɦɚ ɬɚɛɥɢɰɚ Users: 

 ɂɡɩɨɥɡɜɚɦɟ "Microsoft Jet 4.0 Provider" 
ɡɚ ɜɪɴɡɤɚ ɨɬ ADO.NET ɩɪɟɡ OLE DB 

 ɋɴɡɞɚɜɚɦɟ ConnОМtТon StrТnР ɱɪɟɡ 
OleDbConnection ɤɨɦɩɨɧɟɧɬɚɬɚ ɨɬ 
Toolbox-К ɧɚ VS.NET: 
Provider=Microsoft.Jet.OLEDB.4.0;Data Source= 
C:\Library.mdb;Persist Security Info=False 



ȼɪɴɡɤɚ ɫ OLE DB – ɩɪɢɦɟɪ 
OleDbConnection dbConn = new OleDbConnection( 

    @"Provider=Microsoft.Jet.OLEDB.4.0;Data Source" + 

    @"=C:\Library.mdb;Persist Security Info=False"); 

dbConn.Open(); 

OleDbCommand cmd = new OleDbCommand( 

    "INSERT INTO Users ([username], [password]) " + 

    "VALUES (@user, @pass)", dbConn); 

cmd.Parameters.Add("@user",  

    OleDbType.VarChar).Value = "new user name"; 

cmd.Parameters.Add("@pass", 

    OleDbType.VarChar).Value = "secret password"; 

int affected = cmd.ExecuteNonQuery(); 
 

Console.WriteLine("{0} records were inserted", 

    affected); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ 
 ȼɪɴɡɤɚ ɫ MS Access ɩɪɟɡ OLE DB 



ɉɪɚɜɢɥɧɚ ɪɚɛɨɬɚ ɫ ɞɚɬɢ 

 ɉɪɟɩɨɪɴɤɢ: 
 ɂɡɩɨɥɡɜɚɣɬɟ ɜɝɪɚɞɟɧɢɬɟ ɬɢɩɨɜɟ ɧɚ 

ɛɚɡɚɬɚ ɞɚɧɧɢ, ɫ ɤɨɹɬɨ ɪɚɛɨɬɢɬɟ, ɚ ɧɟ 
ɫɬɪɢɧɝ 

 ɇɹɤɨɢ ɛɚɡɢ ɨɬ ɞɚɧɧɢ ɩɨɞɞɴɪɠɚɬ 
ɩɨɜɟɱɟ ɨɬ ɟɞɢɧ ɬɢɩ ɡɚ ɞɚɬɢ 

 ȼ MS SQL SОrvОr 2000 ɢɦɚ datetime 
(8 ɛɚɣɬɚ) ɢ smalldatetime (4 ɛɚɣɬɚ) 

 ɉɪɢ ɪɚɛɨɬɚ ɫ ɞɚɧɧɢ ɨɬ ɬɢɩ ɞɚɬɚ, 
ɢɡɩɨɥɡɜɚɣɬɟ ɫɬɪɢɧɝ ɫɚɦɨ ɡɚ 
ɜɢɡɭɚɥɢɡɚɰɢɹ ɤɴɦ ɩɨɬɪɟɛɢɬɟɥɹ 



ɉɪɚɜɢɥɧɚ ɪɚɛɨɬɚ ɫ ɞɚɬɢ 

 ɂɡɩɨɥɡɜɚɣɬɟ System.DateTime 
ɫɬɪɭɤɬɭɪɚɬɚ ɡɚ ɪɚɛɨɬɚ ɫ ɞɚɬɢ ɜ .NET 

 ɂɡɩɨɥɡɜɚɣɬɟ ɩɚɪɚɦɟɬɪɢɱɧɢ ɡɚɹɜɤɢ ɡɚ 
ɩɪɟɞɚɜɚɧɟ ɧɚ ɞɚɬɢ ɤɴɦ ɛɚɡɚɬɚ ɞɚɧɧɢ 

 ɉɪɢ ɧɭɠɞɚ ɨɬ ɤɨɧɜɟɪɬɢɪɚɧɟ 
ɩɪɟɞɚɜɚɣɬɟ IFormatProvider ɡɚ 
ɞɟɮɢɧɢɪɚɧɟ ɧɚ ɩɪɚɜɢɥɚɬɚ ɡɚ 
ɤɨɧɜɟɪɬɢɪɚɧɟ 

 ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬ ɢɡɩɨɥɡɜɚɣɬɟ 
ɧɟɭɬɪɚɥɧɢ ɤɭɥɬɭɪɧɢ ɧɚɫɬɪɨɣɤɢ: 
CultureInfo.InvariantCulture 



Ɋɚɛɨɬɚ ɫ ɞɚɬɢ – ɩɪɢɦɟɪ 

CREATE TABLE Messages 

( 

    MsgId int identity not null primary key, 

    MsgText nvarchar(1000), 

    MsgDate datetime –- Don’t use varchar for dates! 
) 

 

public void AddMsg(string aText, DateTime aDate) 

{ 

    SqlCommand cmdInsertMsg = new SqlCommand( 
        "INSERT INTO Messages(MsgText, MsgDate) " + 

        "VALUES (@MsgText, @MsgDate)", mDbCon); 
 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



Ɋɚɛɨɬɚ ɫ ɞɚɬɢ – ɩɪɢɦɟɪ 

    SqlParameter paramMsgText = new SqlParameter( 

        "@MsgText", SqlDbType.NVarChar); 

    paramMsgText.Value = aText; 

    cmdInsertMsg.Parameters.Add(paramMsgText); 

   

    SqlParameter paramMsgDate = new SqlParameter( 

        "@MsgDate", SqlDbType.DateTime); 

    paramMsgDate.Value = aDate; 

    cmdInsertMsg.Parameters.Add(paramMsgDate); 

 

    cmdInsertMsg.ExecuteNonQuery(); 

} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 Ɋɚɛɨɬɚ ɫ ɞɚɬɢ ɜ MS SQL Server 



Ɋɚɛɨɬɚ ɫ ɤɚɪɬɢɧɤɢ ɜ ȻȾ 
 Ɂɚ ɡɚɩɢɫɜɚɧɟɬɨ ɧɚ ɝɪɚɮɢɱɧɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɛɚɡɢ ɨɬ ɞɚɧɧɢ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɛɢɧɚɪɧɢ ɩɨɥɟɬɚ: 

 ɬɢɩ "image" ɜ MS SQL Server 

 ɬɢɩ "blob" ɜ Oracle 

 ɬɢɩ "OLE OЛjОМt" ɜ MS Access 

 ɉɪɢ ɨɛɟɦɧɢ ɮɚɣɥɨɜɟ ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚ ɪɚɛɨɬɚ ɫ ɩɨɬɨɰɢ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 ɋɴɯɪɚɧɟɧɢɟ ɧɚ ɝɪɚɮɢɱɧɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɜ ɛɚɡɚ ɨɬ ɞɚɧɧɢ 



ADO.NET ɜ ɧɟɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

 Ⱦɚɧɧɢɬɟ ɫɟ ɤɟɲɢɪɚɬ ɜ 
DataSet ɨɛɟɤɬ ɢ ɜɪɴɡɤɚɬɚ 
ɫɟ ɩɪɟɭɫɬɚɧɨɜɹɜɚ 
1. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 

(SqlConnection) 

2. ɉɴɥɧɟɧɟ ɧɚ DataSet (ɱɪɟɡ 
SqlDataAdapter) 

3. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

4. Ɋɚɛɨɬɚ ɫɴɫ DataSet-a 

5. Ɉɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚ 

6. ɇɚɧɚɫɹɧɟ ɧɚ ɩɪɨɦɟɧɢ ɩɨ 
ɞɚɧɧɢɬɟ ɩɨ ɫɴɪɜɴɪɚ 

7. Ɂɚɬɜɚɪɹɧɟ ɧɚ ɜɪɴɡɤɚɬɚ 

SQL Server 7.0 /
SQL Sever 2000

SqlConnection 

SqlDataAdapter 

DataSet 



Ɋɚɛɨɬɚ ɜ ɧɟɫɜɴɪɡɚɧɚ ɫɪɟɞɚ  
 Ɍɢɩɢɱɧɢ ɫɰɟɧɚɪɢɢ, ɜ ɤɨɢɬɨ ɫɟ ɢɡɩɨɥɡɜɚ 

ɪɚɛɨɬɚɬɚ ɜ ɧɟɫɜɴɪɡɚɧɚ ɫɪɟɞɚ 

 Ʉɥɚɫɨɜɟ ɪɟɚɥɢɡɢɪɚɳɢ ɞɨɫɬɴɩɚ ɞɨ 
ɞɚɧɧɢɬɟ 

 DataSet 

 Ʉɨɧɬɟɣɧɟɪ ɤɥɚɫ – ɫɴɞɴɪɠɚ ɬɚɛɥɢɰɢ, 
ɪɟɥɚɰɢɢ, constraints ɢ ɞɪɭɝɢ ɨɛɟɤɬɢ 

 DataTable – ɫɴɞɴɪɠɚ ɬɚɛɥɢɰɚ 

 XxxDataAdapter – ɨɫɴɳɟɫɬɜɹɜɚ 
ɞɨɫɬɴɩɚ ɞɨ ɞɚɧɧɢɬɟ ɱɪɟɡ XxxCommand, 
XxxConnection ɤɥɚɫɨɜɟ 

 DataRelation – ɜɪɴɡɤɚ ɦɟɠɞɭ ɬɚɛɥɢɰɢ 



DataSet – ɨɛɟɤɬɟɧ ɦɨɞɟɥ 
 Ʉɨɥɟɤɰɢɢ ɜ DataSet 

 Tables – ɫɴɞɴɪɠɚ ɬɚɛɥɢɰɢɬɟ 

 Relations – ɫɴɞɴɪɠɚ ɪɟɥɚɰɢɢɬɟ ɦɟɠɞɭ 
ɬɚɛɥɢɰɢɬɟ 

 ɉɨɞɞɪɴɠɤɚ ɧɚ ɚɜɬɨɦɚɬɢɱɧɨ 
ɫɜɴɪɡɜɚɧɟ (НКtК ЛТnНТnР) 

 ɋɯɟɦɚ ɧɚ DataSet 
 Ɉɩɢɫɜɚ ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ DataSet-ɚ 

 Ⱦɟɮɢɧɢɪɚ ɫɟ ɢɥɢ ɩɪɨɝɪɚɦɧɨ 

 ɢɥɢ ɱɪɟɡ БSD ɫɯɟɦɚ 



Ɇɨɞɟɥ ɧɚ ɞɚɧɧɢɬɟ DataSet 

DataSet 

DataTable 

1 … 
2 … 
3 … 
4 … 

DataTable 

1 … 
2 … 
3 … 
4 … 

DataTable 

1 … 
2 … 
3 … 
4 … 

<?xml version="1.0" standalone="yes"?> 
<xs:schema id="DataSetUsers" 
targetNamespace="http://www.tempuri.org/DataSetUsers.xsd" 
xmlns:mstns="http://www.tempuri.org/DataSet1.xsd" 
xmlns="http://www.tempuri.org/DataSet1.xsd" 
xmlns:xs="http://www.w3.org/2001/XMLSchema" 
xmlns:msdata="urn:schemas-microsoft-com:xml-msdata" 
attributeFormDefault="qualified" 
elementFormDefault="qualified"> 
  <xs:element name="DataSetUsers" msdata:IsDataSet="true" 
msdata:Locale="bg-BG"> 
    <xs:complexType> 
      <xs:choice maxOccurs="unbounded"> 
        <xs:element name="Users"> 
          <xs:complexType> 
            <xs:sequence> 
              <xs:element name="username" 
type="xs:string" minOccurs="0" /> 
              <xs:element name="password" 
type="xs:string" minOccurs="0" /> 
            </xs:sequence> 
          </xs:complexType> 
        </xs:element> 
      </xs:choice> 
    </xs:complexType> 
  </xs:element> 
</xs:schema> XML Schema 



ɋɢɥɧɨ-ɬɢɩɢɡɢɪɚɧɢ DataSets 
 ȼ .NET FrКmОаork ɫɟ ɩɨɞɞɴɪɠɚɬ 

ɫɢɥɧɨ-ɬɢɩɢɡɢɪɚɧɢ DКtКSОt-ɢ 

 ɋɢɥɧɨ-ɬɢɩɢɡɢɪɚɧɢɬɟ DataSet-ɢ ɫɚ 
ɤɥɚɫɨɜɟ, ɧɚɫɥɟɞɧɢɰɢ ɧɚ DataSet 

 Ⱦɟɮɢɧɢɪɚɬ ɫɜɨɣɫɬɜɚ ɡɚ ɞɨɫɬɴɩ ɞɨ 
ɬɚɛɥɢɰɢɬɟ, ɬɟɯɧɢɬɟ ɪɟɞɨɜɟ ɢ ɤɨɥɨɧɢ 

 Ⱦɨɫɬɴɩ ɞɨ ɧɟɬɢɩɢɡɢɪɚɧ DataSet: 

 

 

 Ⱦɨɫɬɴɩ ɞɨ ɫɢɥɧɨ-ɬɢɩɢɡɢɪɚɧ DataSet: 

string username = (string) dsUsers. 
    Tables["Users"].Rows[0]["username"]; 

string username = dsUsers.Users[0].username; 



ɋɴɡɞɚɜɚɧɟ ɧɚ DataSet 
 ɋɴɡɞɚɜɚɧɟ ɧɚ ɫɢɥɧɨ-ɬɢɩɢɡɢɪɚɧ 

DataSet 

 ɉɪɟɡ БSD ɞɢɡɚɣɧɟɪɚ ɧɚ VS.NET 2003 

 File | Add New Item | Data Set 

 ɉɪɢ ɡɚɩɢɫɜɚɧɟ ɧɚ БSD ɮɚɣɥɚ, ɫɟ 
ɝɟɧɟɪɢɪɚ ɫɴɨɬɜɟɬɧɢɹɬ C# ɤɥɚɫ 

 ɋ ɢɧɫɬɪɭɦɟɧɬɚ xsd.exe ɩɨ XSD ɫɯɟɦɚ: 
 

 Ƚɟɧɟɪɢɪɚɧɢɹɬ MyDataSet.cs ɫɴɞɴɪɠɚ 
ɤɥɚɫɨɜɟ ɢ ɫɜɨɣɫɬɜɚ ɡɚ ɬɚɛɥɢɰɢɬɟ, 
ɪɟɞɨɜɟɬɟ ɢ ɤɨɥɨɧɢɬɟ ɧɚ DКtКSОt-ɚ 

xsd.exe MyDataSet.xsd /dataset/ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 ɋɴɡɞɚɜɚɧɟ ɧɚ ɫɢɥɧɨ-ɬɢɩɢɡɢɪɚɧ 

DataSet ɱɪɟɡ VS.NET 

 

 



Ʉɥɚɫɴɬ DataTable 
 Ʉɚɬɨ ɬɚɛɥɢɰɢɬɟ ɜ ɛɚɡɢɬɟ ɨɬ ɞɚɧɧɢ 

 ɋɴɫɬɚɜɧɚ ɱɚɫɬ ɧɚ DataSet ɤɥɚɫɚ 

 Ʉɟɲɢɪɚɧɨ ɤɨɩɢɟ ɧɚ ɞɚɧɧɢɬɟ ɜ ɩɚɦɟɬɬɚ 

 Ɉɫɧɨɜɧɢ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ: 
 Rows[index] – ɞɨɫɬɴɩ ɞɨ ɪɟɞɨɜɟɬɟ ɩɨ ɧɨɦɟɪ 

 Columns[…] – ɞɨɫɬɴɩ ɞɨ ɤɨɥɨɧɢɬɟ 
(DataColumn) ɩɨ ɢɦɟ ɢɥɢ ɢɧɞɟɤɫ 

 NewRow() – ɫɴɡɞɚɜɚ ɧɨɜ ɪɟɞ (DataRow), ɧɨ ɧɟ 
ɝɨ ɞɨɛɚɜɹ ɜ ɬɚɛɥɢɰɚɬɚ 

 Rows.Add(DataRow) – ɞɨɛɚɜɹ ɪɟɞ ɜ ɬɚɛɥɢɰɚɬɚ 

 Columns.Add(DataColumn) – ɞɨɛɚɜɹ ɤɨɥɨɧɚ 

 PrimaryKey – ɡɚɞɚɜɚ/ɢɡɜɥɢɱɚ ɩɴɪɜɢɱɧɢɹ ɤɥɸɱ 



Ɇɨɞɟɥ ɧɚ ɞɚɧɧɢɬɟ DataTable 

DataTable 

1 … … … … 

2 … … … … 

3 … … … … 

4 … … … … 

DataColumn 
DataColumn 

DataColumn 

DataRow 
DataRow 

DataRow 



Ʉɥɚɫɨɜɟ ɡɚ ɪɚɛɨɬɚ ɫ DataTable 
 ɋɴɛɢɬɢɹ ɧɚ ɤɥɚɫɚ DКtКTКЛlО 

 RowChanging – ɩɪɟɞɢ ɩɪɨɦɹɧɚ ɧɚ ɪɟɞ 

 RowChanged – ɫɥɟɞ ɩɪɨɦɹɧɚ ɧɚ ɪɟɞ 

 RowDeleting – ɩɪɟɞɢ ɢɡɬɪɢɜɚɧɟ ɧɚ ɪɟɞ 

 RowDeleted – ɫɥɟɞ ɢɡɬɪɢɜɚɧɟ ɧɚ ɪɟɞ 

 Ʉɥɚɫɴɬ DataRow ɩɪɟɞɫɬɚɜɹ ɪɟɞ ɨɬ ɬɚɛɥɢɰɚ 

 this[] – ɞɚɜɚ ɞɨɫɬɴɩ ɞɨ ɫɬɨɣɧɨɫɬɬɚ ɜ ɞɚɞɟɧɚ 
ɤɨɥɨɧɚ (ɩɨ ɢɦɟ ɢɥɢ ɢɧɞɟɤɫ) 

 Delete – ɦɚɪɤɢɪɚ ɪɟɞɚ ɤɚɬɨ ɢɡɬɪɢɬ 

 Ʉɥɚɫɴɬ DataColumn ɩɪɟɞɫɬɚɜɹ ɤɨɥɨɧɚ 

 Name – ɢɦɟ ɧɚ ɤɨɥɨɧɚɬɚ 

 DataType – ɬɢɩ ɧɚ ɤɨɥɨɧɚɬɚ (int, string, …) 



Ɋɚɛɨɬɚ ɫ DataTable – ɩɪɢɦɟɪ 

DataTable tbl = new DataTable("Authors"); 
 
tbl.Columns.Add("au_id", typeof(int)); 
tbl.Columns.Add("au_fname", typeof(string)); 
tbl.Columns.Add("au_lname", typeof(string)); 
tbl.Columns.Add("au_phone",typeof(string)); 
 
// The row is detached (not added to the table) 

DataRow row = tbl.NewRow(); 
 
row[0] = 1; 
row[1] = "Branimir"; 
row[2] = "Giurov"; 
row["phone"] = "+359 2 XXX XXXX"; 
 
tbl.Rows.Add(row); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 Ɋɚɛɨɬɚ ɫ ɤɥɚɫɚ DataTable 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɨɝɪɚɧɢɱɟɧɢɹ 
(constraints)  
 Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ ɩɴɪɜɢɱɟɧ ɤɥɸɱ 

(Primary key) 

// Single column PK 
dtCustomers.PrimaryKey = new DataColumn() 
{ 
    dtCustomers.Columns("CustomerID") 
} 
 
// Multiple columns PK 
dtEmployees.PrimaryKey = new DataColumn() 
{ 
    dtEmployees.Columns("LastName"),  
    dtEmployees.Columns("FirstName") 
} 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɨɝɪɚɧɢɱɟɧɢɹ 
(constraints)  
 Ⱦɟɮɢɧɢɪɚɧɟ ɧɚ UniqueConstraint 

ɢ ForeignKeyConstraint 
ds.Tables["Product"].Constraints.Add( 
    new UniqueConstraint("UC_ProductName", 
    ds.Tables["Product"].Columns["ProductName"])); 

ForeignKeyConstraint custOrderFK =  
    new ForeignKeyConstraint("CustOrderFK", 
    ds.Tables["CustTable"].Columns["CustomerID"],  
    ds.Tables["OrdersTable"].Columns["CustomerID"]); 

custOrderFK.DeleteRule = Rule.None;   
// Cannot delete a customer value  

// that has associated existing orders. 

ds.Tables["OrdersTable"].Constraints.Add(custOrderFK); 



ɉɨɬɪɟɛɢɬɟɥɫɤɢ ɢɡɪɚɡɢ 

 ɂɡɪɚɡɢɬɟ ɫɚ ɮɨɪɦɭɥɢ, ɞɟɮɢɧɢɪɚɧɢ 
ɨɬ ɩɪɨɝɪɚɦɢɫɬɚ 

 Ⱦɟɮɢɧɢɪɚɬ ɫɟ ɫ Expression 
ɫɜɨɣɫɬɜɨɬɨ ɧɚ DataColumn ɤɥɚɫɚ 

 Sum([Unit Price] * [Quantity]) 

 Ⱥɝɪɟɝɚɬɧɢɬɟ ɮɭɧɤɰɢɢ ɦɨɝɚɬ ɞɚ 
ɢɡɩɨɥɡɜɚɬ ɪɨɞɢɬɟɥ/ɧɚɫɥɟɞɧɢɤ 
ɪɟɥɚɰɢɢɬɟ 
 Avg, Count, Sum, Max, Min 



ɉɨɬɪɟɛɢɬɟɥɫɤɢ ɢɡɪɚɡɢ 
 ɂɡɩɨɥɡɜɚɬ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ: 

 ɤɚɥɤɭɥɢɪɚɧɚ ɤɨɥɨɧɚ 

 ɚɝɪɟɝɢɪɚɧɚ ɤɨɥɨɧɚ 

 ɤɨɧɤɚɬɟɧɚɰɢɹ ɧɚ ɟɞɧɚ ɢɥɢ ɩɨɜɟɱɟ ɤɨɥɨɧɢ 

 ɨɛɪɴɳɟɧɢɟ ɤɴɦ ɬɚɛɥɢɰɚ ɪɨɞɢɬɟɥ ɢɥɢ 
ɧɚɫɥɟɞɧɢɤ 

 ɉɪɢɦɟɪ: 
// Calculated field – VAT 
DataColumn priceVat = new DataColumn( 
    "Price(VAT)", typeof(decimal)); 

priceVat.Expression = "Price * 1.2"; 

productsTable.Columns.Add(priceVat); 



DataRelation ɨɛɟɤɬɢ 
 Ⱦɟɮɢɧɢɪɚɬ ɪɟɥɚɰɢɢ ɦɟɠɞɭ ɪɨɞɢɬɟɥ / 

ɧɚɫɥɟɞɧɢɤ ɤɨɥɨɧɢ ɜ ɬɚɛɥɢɰɢ ɫ 
ɧɚɜɢɝɚɰɢɨɧɧɚ ɰɟɥ 

 ɇɟ ɫɴɡɞɚɜɚɬ ɨɝɪɚɧɢɱɟɧɢɹ (МonstrКТnts) 
 Ɇɨɝɚɬ ɞɚ ɫɟ ɞɟɮɢɧɢɪɚɬ ɢ ɤɴɦ ɫɴɳɚɬɚ 

ɬɚɛɥɢɰɚ 

 Чɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɡɚ ɧɚɜɢɝɚɰɢɹ ɩɪɟɡ 
ɩɨɬɪɟɛɢɬɟɥɫɤɢɹ ɢɧɬɟɪɮɟɣɫ 

 ɂɡɩɨɥɡɜɚɬ ɫɟ ɨɬ ɤɨɥɨɧɢɬɟ ɫ ɩɨɬɪɟɛɢɬɟɥɫɤɢ 
ɢɡɪɚɡɢ ɡɚ ɞɟɮɢɧɢɪɚɧɟ ɧɚ ɚɝɪɟɝɚɬɧɢ ɢɡɪɚɡɢ 

 ɋɴɞɴɪɠɚɬ ɫɟ ɜ Relations ɤɨɥɟɤɰɢɹɬɚ ɧɚ 
DataSet ɨɛɟɤɬɚ 



DataRelation ɨɛɟɤɬɢ 
 GetChildRows() – ɜɪɴɳɚ ɪɟɞɨɜɟɬɟ 

ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɞɚɞɟɧ ɪɟɞ 

dsNorthwind.Relations.Add("FK_CustomersOrders", 
    dtCustomers.Columns["CustomerID"], 
    dtOrders.Columns["CustomerID"], true); 
 
// Process all customers and their orders 
foreach (DataRow drCustomer in  
    dsNorthwind.Tables["Customers"].Rows) 
{ 
    foreach (DataRow drOrder in drCustomer. 
        GetChildRows("FK_CustomerOrders")) 
    { 
        // Do some work with the rows 
    } 
} 



DataView ɤɥɚɫ 

 Ⱥɧɚɥɨɝɢɹ ɧɚ ɢɡɝɥɟɞɢɬɟ (View 
ɨɛɟɤɬɢɬɟ) ɜ ɛɚɡɢɬɟ ɨɬ ɞɚɧɧɢ 

 Ⱦɢɧɚɦɢɱɟɧ ɢɡɝɥɟɞ ɧɚ ɞɚɧɧɢɬɟ ɛɚɡɢɪɚɧ 
ɧɚ ɢɡɪɚɡ ɡɚ ɮɢɥɬɪɢɪɚɧɟ 

 Фɢɥɬɪɢɪɚɧɟ ɩɨ ɜɟɪɫɢɹɬɚ ɧɚ ɞɚɧɧɢɬɟ 

 ɋɨɪɬɢɪɚɧɟ ɩɨ ɤɨɥɨɧɚ ɢɥɢ ɤɨɥɨɧɢ 

DataTable usersTable = ...; 

DataView usersView = new DataView(usersTable); 

// Show only modified versions of current rows and new rows 

usersView.RowStateFilter =  
    DataViewRowState.ModifiedCurrent | 
    DataViewRowState.Added; 



Ɂɚɩɚɡɜɚɧɟ ɢ ɡɚɪɟɠɞɚɧɟ ɧɚ 
ɞɚɧɧɢɬɟ ɨɬ DataSet 
 Ⱦɜɚ ɨɫɧɨɜɧɢ ɦɟɬɨɞɚ 

 ReadXml(…) – ɡɚɪɟɠɞɚ DataSet ɨɬ БML 

 WriteXml(…) – ɡɚɩɢɫɜɚ DataSet ɜ БML 

 ɉɴɬɹɬ ɞɨ ɮɚɣɥɚ ɫɟ ɩɨɞɚɜɚ ɤɚɬɨ 
ɩɚɪɚɦɟɬɴɪ 

 ReadXml(…) ɯɜɴɪɥɹ ɢɡɤɥɸɱɟɧɢɟ ɚɤɨ 
ɮɚɣɥɴɬ ɧɟ ɫɴɳɟɫɬɜɭɜɚ ɢɥɢ 
ɩɨɬɪɟɛɢɬɟɥɹɬ ɧɹɦɚ ɩɪɚɜɚ  

 WriteXml(…) ɩɪɢɩɨɤɪɢɜɚ 
ɫɴɳɟɫɬɜɭɜɚɳɢ ɮɚɣɥɨɜɟ 



DataSet.ReadXml() 

 ɉɪɢɟɦɚ ɢɡɬɨɱɧɢɤ ɧɚ БML ɞɚɧɧɢɬɟ: 
 Stream, TextReader – ɨɬɜɨɪɟɧ ɡɚ ɱɟɬɟɧɟ 

ɩɨɬɨɤ 

 String – ɩɴɬ ɞɨ ɮɚɣɥ ɢɥɢ URL 

 XmlReader – БML ɱɟɬɟɰ 

 Ɇɨɠɟ ɞɚ ɫɟ ɡɚɞɚɜɚ ɪɟɠɢɦ ɧɚ ɱɟɬɟɧɟ 
(XmlReadMode) 
 Auto, DiffGram, Fragment, IgnoreSchema, 

InferSchema, ReadSchema 

 Ɍɟɤɭɳɚɬɚ ɫɯɟɦɚ ɧɚ ɞɚɧɧɢɬɟ ɦɨɠɟ ɞɚ ɫɟ 
ɡɚɩɚɡɜɚ, ɞɚ ɫɟ ɩɪɨɱɟɬɟ ɧɚɧɨɜɨ ɢɥɢ ɞɚ ɫɟ 
ɝɟɧɟɪɢɪɚ ɨɬ ɫɚɦɢɬɟ ɞɚɧɧɢ 



DataSet.WriteXml() 

 ȼɴɡɦɨɠɧɨɫɬ ɡɚ ɡɚɩɢɫɜɚɧɟ ɧɚ 
ɞɚɧɧɢɬɟ ɢ ɫɯɟɦɚɬɚ ɧɚ DataSet ɜ 
XML ɮɨɪɦɚɬ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɫɴɫ 
XmlDataDocument ɤɥɚɫɚ 

 Ɇɨɠɟ ɞɚ ɫɟ ɡɚɞɚɜɚ ɪɟɠɢɦ ɧɚ 
ɡɚɩɢɫɜɚɧɟ (XmlWriteMode) 

 DiffGram – ɡɚɩɢɫɜɚ ɨɪɢɝɢɧɚɥɧɢɬɟ 
ɞɚɧɧɢ ɢ ɧɚɧɟɫɟɧɢɬɟ ɜ ɬɹɯ ɩɪɨɦɟɧɢ 

 IgnoreSchema – ɧɟ ɡɚɩɢɫɜɚ ɫɯɟɦɚɬɚ 
 WriteSchema – ɡɚɩɢɫɜɚ ɢ ɫɯɟɦɚɬɚ 



ReadXml ɢ WriteXml – ɩɪɢɦɟɪ 
DataSet dsStudents = new DataSet();    

// A string that contains the XML data 

string xmlStudentData = "<students><student>" + 

    "<name>Petar Petrov</name><fn>12345</fn>" +  

    "</student><student>" + 

    "<name>Ivan Ivanov</name><fn>54321</fn>" + 

    "</student></students>"; 

 

// A StringReader to pass the XML to ReadXml(...)  

StringReader srXmlStudents = new 

    StringReader(xmlStudentData); 

dsStudents.ReadXml(srXmlStudents, 

    XmlReadMode.InferSchema); 

srXmlStudents.Close(); 

        (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ReadXml ɢ WriteXml – ɩɪɢɦɟɪ 

// A StringWriter to store the data from the DataSet 

StringWriter swStudents = new StringWriter(); 

dsStudents.WriteXml(swStudents, 

 XmlWriteMode.WriteSchema); 

string strStudents = swStudents.ToString(); 

swStudents.Close(); 

    

// Print to the console the XML before reading it 

// in the DataSet, and the XML produced by the  

// DataSet's WriteXml(...) method 

Console.WriteLine("XML before:\n" + 

    xmlStudentData + "\n\n\nXML after:\n " + 

    strStudents); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ  
 Чɟɬɟɧɟ ɢ ɩɢɫɚɧɟ ɧɚ DataSet ɨɬ БML ɮɚɣɥ 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ DataAdapter 
 DataAdapter ɫɜɴɪɡɜɚ DataSet ɫ 

ɢɡɬɨɱɧɢɤɚ ɧɚ ɞɚɧɧɢ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɡɚ: 
 Ɂɚɩɴɥɜɚɧɟ ɧɚ DataSet ɫ ɞɚɧɧɢ 

 Ɉɛɧɨɜɹɜɚɧɟ ɧɚ ɞɚɧɧɢɬɟ ɜ ɢɡɬɨɱɧɢɤɚ 
ɫɥɟɞ ɢɡɜɴɪɲɜɚɧɟ ɧɚ ɩɪɨɦɟɧɢ ɜ ɬɹɯɧɨɬɨ 
ɤɨɩɢɟ ɜ DataSet ɨɛɟɤɬɚ 

 Ɇɟɬɨɞ Fill() ɧɚ DataAdapter 
 Ɂɚɩɴɥɜɚ ɬɚɛɥɢɰɚ ɜ DataSet 
 Ɂɚɩɴɥɜɚ DataTable ɨɛɟɤɬ 

 ɂɡɩɨɥɡɜɚ SelectCommand 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ DataAdapter 
 ɋɜɨɣɫɬɜɨ MissingSchemaAction 
 Ɂɚɩɴɥɜɚɧɟ ɧɚ ɩɨɜɟɱɟ ɨɬ ɟɞɧɚ 

ɬɚɛɥɢɰɚ ɜ DataSet 
 Ɂɚɞɚɜɚɧɟ ɧɚ ɫɴɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ 

ɬɚɛɥɢɰɢ ɢ ɤɨɥɨɧɢ ɜ ɢɡɬɨɱɧɢɤɚ ɧɚ 
ɞɚɧɧɢ ɢ DataSet 
 ɋɜɨɣɫɬɜɨ TableMappings ɧɚ 

DataAdapter 

 Ɇɟɬɨɞ FillSchema() ɧɚ 
DataAdapter – ɢɡɜɥɢɱɚɧɟ ɧɚ 
ɫɯɟɦɚɬɚ ɨɬ ɢɡɬɨɱɧɢɤɚ 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ DataAdapter 

 ɋɜɨɣɫɬɜɚ ɧɚ DataAdapter 
 AcceptChangesDuringFill 

 ContinueUpdateOnError 

 

 ɋɴɛɢɬɢɹ ɧɚ DataAdapter 
 FillError 

 RowUpdating 

 RowUpdated 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ DataAdapter 

 Ɉɛɧɨɜɹɜɚɧɟ ɧɚ ɞɚɧɧɢɬɟ ɜ ɢɡɬɨɱɧɢɤɚ 
 ɋɜɨɣɫɬɜɚ InsertCommand, 

UpdateCommand, DeleteCommand 

 Ʉɥɚɫɴɬ CommandBuilder  

 Ɉɛɧɨɜɹɜɚɧɟ ɧɚ ɢɡɬɨɱɧɢɤɚ ɫ 
ɩɨɬɪɟɛɢɬɟɫɤɚ ɥɨɝɢɤɚ 

 ɂɡɜɥɢɱɚɧɟ ɧɚ ɨɛɧɨɜɟɧɢ ɫɬɨɣɧɨɫɬɢ ɜ 
DataSet 

 Ɉɛɧɨɜɹɜɚɧɟ ɧɚ ɫɜɴɪɡɚɧɢ ɬɚɛɥɢɰɢ 



DataAdapter – ɚɪɯɢɬɟɤɬɭɪɚ 
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DataAdapter – ɩɪɢɦɟɪ 
static void Main() 

{ 
    string strCon = "Data Source=(local);" + 

 "Integrated Security=SSPI;Database=Northwind"; 

    SqlConnection cnNorthwind = new SqlConnection(strCon); 

    SqlCommand cmdSelect = CreateSelectCommand(cnNorthwind); 

    SqlDataAdapter daEmployees = new      
 SqlDataAdapter(cmdSelect); 

    DataSet dsNorthwind = new DataSet();   

    daEmployees.Fill(dsNorthwind, "Employees");  

    // Set the AutoIncrement property of EmployeeID column 

    DataTable employeesTable =     
 dsNorthwind.Tables["Employees"]; 

    DataColumn columnEmployeeId = 

 employeesTable.Columns["EmployeeID"]; 

    columnEmployeeId.AutoIncrement = true; 

    columnEmployeeId.AutoIncrementSeed = -1; 

    columnEmployeeId.AutoIncrementStep = -1; 

                   (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



DataAdapter – ɩɪɢɦɟɪ 
    // Create the commands for the data adapter 

    daEmployees.InsertCommand = CreateInsertCommand(cnNorthwind); 

    daEmployees.DeleteCommand = CreateDeleteCommand(cnNorthwind); 

    daEmployees.UpdateCommand = CreateUpdateCommand(cnNorthwind); 

 

    // Add new record and update the database 

    DataRow row = employeesTable.NewRow(); 

    row["LastName"] = "Ivanov"; 

    row["FirstName"] = "Ivan"; 

    employeesTable.Rows.Add(row); 

    daEmployees.Update(dsNorthwind, "Employees"); 

    Console.WriteLine("Inserted row id={0}.", row["EmployeeID"]); 

 

    // Change the added record and update the database 

    row["LastName"] = "Petrov"; 

    daEmployees.Update(dsNorthwind, "Employees"); 

    Console.WriteLine("Updated the row."); 

                                 (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



DataAdapter – ɩɪɢɦɟɪ 
    // Delete the added record and update the database 

    row.Delete(); 

    daEmployees.Update(dsNorthwind, "Employees"); 

    Console.WriteLine("Deleted the row."); 

} 

 

static SqlCommand CreateSelectCommand(SqlConnection aConnection) 

{ 

    string strSelect = "SELECT EmployeeID, LastName, FirstName" + 

 " FROM Employees"; 

 

    SqlCommand cmdSelect = new SqlCommand(strSelect, aConnection); 

    return cmdSelect; 

} 

 

static SqlCommand CreateInsertCommand(SqlConnection aConnection) 

{ 

    string strInsert = "INSERT Employees(LastName, FirstName) "+ 

 "VALUES(@LastName, @FirstName);" + 

 "SET @EmployeeID=Scope_Identity()"; 
                   (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



DataAdapter – ɩɪɢɦɟɪ 
    SqlCommand cmdInsert = new SqlCommand(strInsert, aConnection); 

    SqlParameterCollection cparams = cmdInsert.Parameters; 

    SqlParameter empID = cparams.Add("@EmployeeID",   
 SqlDbType.Int, 0, "EmployeeID"); 

    empID.Direction = ParameterDirection.Output; 

    cparams.Add("@LastName", SqlDbType.NVarChar, 20, "LastName"); 

    cparams.Add("@FirstName", SqlDbType.NVarChar, 10,"FirstName"); 

    return cmdInsert; 

} 

static SqlCommand CreateUpdateCommand(SqlConnection aConnection) 

{ 

    string strUpdate = "UPDATE Employees SET " + 

 "LastName=@LastName, FirstName=@FirstName " + 

 "WHERE EmployeeID=@EmployeeID"; 

    SqlCommand cmdUpdate = new SqlCommand(strUpdate, aConnection); 

    SqlParameterCollection cparams = cmdUpdate.Parameters; 

    SqlCommand cmdUpdate = new SqlCommand(strUpdate, aConnection); 

    SqlParameterCollection cparams = cmdUpdate.Parameters; 

                 (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



DataAdapter – ɩɪɢɦɟɪ 
    SqlParameter empID = cparams.Add("@EmployeeID",   
 SqlDbType.Int, 0, "EmployeeID"); 

    empID.SourceVersion = DataRowVersion.Original; 

    cparams.Add("@LastName", SqlDbType.NVarChar,20,"LastName"); 

    cparams.Add("@FirstName", SqlDbType.NVarChar, 10, 
 "FirstName"); 

    return cmdUpdate; 

} 

static SqlCommand CreateDeleteCommand(SqlConnection 
 aConnection) 

{ 

    string strDelete = "DELETE FROM Employees " + 
 "WHERE EmployeeID = @EmployeeID"; 

    SqlCommand cmdDelete = new SqlCommand(strDelete,  
 aConnection); 

    SqlParameter empID = cmdDelete.Parameters.Add(   
 "@EmployeeID", SqlDbType.Int, 0, "EmployeeID"); 

    empID.SourceVersion = DataRowVersion.Original; 

    return cmdDelete; 

} 



DataSet.GetChanges() ɢ 
DataSet.HasChanges() 

 Ɇɨɝɚɬ ɞɚ ɩɪɢɟɦɚɬ ɩɚɪɚɦɟɬɴɪ ɡɚ ɜɟɪɫɢɹɬɚ 
ɧɚ ɞɚɧɧɢɬɟ ɨɬ ɬɢɩ DataRowState 
 Added – ɞɨɛɚɜɟɧɢ ɪɟɞɨɜɟ 

 Deleted – ɢɡɬɪɢɬɢ ɪɟɞɨɜɟ 

 Detached – ɪɚɡɤɚɱɟɧɢ ɨɬ ɬɚɛɥɢɰɚɬɚ ɪɟɞɨɜɟ 

 Modified – ɩɪɨɦɟɧɟɧɢ ɪɟɞɨɜɟ 

 Unchanged – ɧɟɩɪɨɦɟɧɟɧɢ ɪɟɞɨɜɟ 

 GetChanges() ɜɪɴɳɚ ɤɨɩɢɟ ɧɚ DataSet-ɚ, 
ɫɴɞɴɪɠɚɳɨ ɩɪɨɦɟɧɢɬɟ ɫɥɟɞ ɩɨɫɥɟɞɧɨɬɨ 
ɨɛɪɴɳɟɧɢɟ ɧɚ AcceptChanges() ɦɟɬɨɞɚ 



DataSet.GetChanges() – ɩɪɢɦɟɪ 

if(! myDataSet.HasChanges(DataRowState.Modified))  
    return; 

// Create temporary DataSet variable 

DataSet modifiedDataSet; 

// GetChanges for modified rows only 

modifiedDataSet = myDataSet.GetChanges( 
    DataRowState.Modified); 

// Check the DataSet for errors 

if(modifiedDataSet.HasErrors) { 
    // Insert code to resolve errors 

} 

// After fixing errors, update the data source  

// with the DataAdapter used to create the DataSet 

adp.Update(modifiedDataSet); 



ɇɟɫɜɴɪɡɚɧ ɦɨɞɟɥ – ɬɢɩɢɱɟɧ 
ɫɰɟɧɚɪɢɣ ɧɚ ɪɚɛɨɬɚ 

1. Ɂɚɪɟɠɞɚɦɟ ɞɚɧɧɢɬɟ ɜ DataSet ɱɪɟɡ 
DataAdapter.Fill() ɢɥɢ ɩɨ ɞɪɭɝ ɧɚɱɢɧ: 

 

2. Ɉɛɪɚɛɨɬɜɚɦɟ ɞɚɧɧɢɬɟ – ɩɪɨɦɟɧɹɦɟ, 
ɞɨɛɚɜɹɦɟ ɢ ɢɡɬɪɢɜɚɦɟ ɡɚɩɢɫɢ 

3. ɂɡɜɥɢɱɚɦɟ ɧɚɩɪɚɜɟɧɢɬɟ ɩɪɨɦɟɧɢ: 

 

 GetChanges() ɜɪɴɳɚ null ɚɤɨ ɧɹɦɚ 
ɩɪɨɦɟɧɢ ɜ DataSet-ɚ 

userDataAdapter.Fill(dsUsers); 

DataSet dsChanges = dsUsers.GetChanges(); 



ɇɟɫɜɴɪɡɚɧ ɦɨɞɟɥ – ɬɢɩɢɱɟɧ 
ɫɰɟɧɚɪɢɣ ɧɚ ɪɚɛɨɬɚ 
4. ɉɪɢɥɚɝɚɦɟ ɧɚɩɪɚɜɟɧɢɬɟ ɩɪɨɦɟɧɢ ɢ 

ɪɚɡɪɟɲɚɜɚɦɟ ɤɨɧɮɥɢɤɬɢɬɟ 

 

 

 

 

 

 

5. Ɂɚɪɟɠɞɚɦɟ ɨɬɧɨɜɨ DataSet-ɚ ɨɬ ɛɚɡɚɬɚ 
ɞɚɧɧɢ, ɡɚ ɞɚ ɪɚɛɨɬɢɦ ɫ ɚɤɬɭɚɥɧɢ ɞɚɧɧɢ 

userDataAdapter.Fill(dsUsers); 

userDataAdapter.RowUpdated += 
 new SqlRowUpdatedEventHandler(OnRowUpdated); 
private void OnRowUpdated(object sender, 
 SqlRowUpdatedEventArgs e) 
{ 
 // Handle the conflict … 
 е.Status = UpdateStatus.Continue; 
} 
userDataAdapter.Update(dsChanges); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #20 
 Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɧɟɫɜɴɪɡɚɧ ɦɨɞɟɥ ɫ 

DataSet ɢ DataAdapter 



Ʉɥɚɫɴɬ XmlDataDocument 

 ɂɧɬɟɝɪɚɰɢɹ ɢ ɩɨɞɞɪɴɠɤɚ ɧɚ БML 
ɩɪɟɡ XmlDataDocument ɤɥɚɫɚ 

 Ʉɥɚɫɴɬ XmlDataDocument 
 ɉɪɟɞɫɬɚɜɥɹɜɚ DOM ɞɴɪɜɨ 

 ɇɚɫɥɟɞɧɢɤ ɧɚ XmlDocument 
 Ɋɟɚɥɢɡɢɪɚ ɚɜɬɨɦɚɬɢɱɧɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 

ɧɚ DataSet ɫ DOM ɞɴɪɜɨ 

 ɉɪɢ ɩɪɨɦɹɧɚ ɜ DOM ɞɴɪɜɨɬɨ ɫɟ 
ɩɪɨɦɹɧɚ DataSet-ɚ 

 ɉɪɢ ɩɪɨɦɹɧɚ ɧɚ DataSet-ɚ ɫɟ ɩɪɨɦɹɧɚ 
DOM ɞɴɪɜɨɬɨ 



XmlDataDocument – ɩɪɢɦɟɪ 

DataSet myDataSet = new DataSet(); 

// … Fill the DataSet … 

XmlDataDocument xmlDoc = 
    new XmlDataDocument(myDataSet);  

// Get all elements with ProductID = 43 

XmlNodeList nodeList = xmlDoc.DocumentElement. 
SelectNodes("descendant::Customers[*/OrderDetails/
ProductID=43]"); 
 
foreach (XmlNode myNode in nodeList) 
{ 
    DataRow customer = xmlDoc.GetRowFromElement( 
        (XmlElement)myNode); 
    Console.WriteLine(customer["CompanyName"]); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #21 
 ɂɡɩɨɥɡɜɚɧɟ ɧɚ БPКtС ɡɚ ɬɴɪɫɟɧɟ ɜ 

DataSet ɱɪɟɡ XmlDataDocument 



ɋɢɝɭɪɧɨɫɬɬɚ ɩɪɢ ɪɚɛɨɬɚ ɫ 
ɛɚɡɢ ɨɬ ɞɚɧɧɢ 

 Ⱦɚ ɧɟ ɫɟ ɫɝɥɨɛɹɜɚɬ SQL ɤɨɦɚɧɞɢ ɫ 
"+“ 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɩɚɪɚɦɟɬɪɢɱɧɢ 
ɤɨɦɚɧɞɢ 

 Connection pooling ɢ ɫɢɝɭɪɧɨɫɬ 

 ɋɴɯɪɚɧɹɜɚɧɟ ɧɚ connection string 

 Ʉɪɢɩɬɢɪɚɧɟ ɧɚ ɞɚɧɧɢɬɟ 



ʦ̻̏еде̛̦е 

… ̏ Java EE те̵̦оло̛̛̐те 

ʿетьо Д̛̛̥т̬о̏ 

 

Ϭϭ Ап̛̬л ϮϬϭϯ 



Въ̏еде̛̦е ̏ Java EE те̵̦оло̛̛̐те 

 

ʿ̬е̚е̦т̶̛̌́ ̦̌ д̛̦̦̌те 

 

ʥ̛̦̚е̭ ло̛̐к̌ 

 

ˁ̵̻̬̦̌е̛̦е ̦̌ д̛̦̦̌те 

ˁ̻д̛̻̬̙̦̌е ̦̌ лек̶̛̛те 



ˁ̻̺̦о̭т ̦̌ Java EE 

 

М̦о̐о̭ло̜̦о п̛̬ло̙е̛̦е 

 

Ко̦те̜̦е̛̬ 

 

О̭̦о̛̦̏ ̭пе̶̴̛̛к̶̛̛̌ 

 

Де̥о̦̭т̶̛̬̌́: FleaMarket 

 

 

ˁ̻д̛̻̬̙̦̌е 



• Ко̐̌то п̬о̛̬̥̭̐̌т ̛̭к̌ д̌ ̬̌̍от̛ ̭ ̦̌̍о̬ от теле̴о̛̦̦ 
̦о̥е̬̌: 
▫ ̦е ̭̻̚д̌̏̌ ̭̏о́ ̛̥пле̥е̦т̶̛̌́ ̦̌ ̭̻̬̦̏̌̚ ̭п̛̭̻к 

▫ ̛̚пол̏̌̚ API-то ̌̚ колек̶̛̛, ̸̭̌т от Java Standard Edition 

 

• Ко̐̌то п̬о̛̬̥̭̐̌т ̭е ̦у̙д̌е от ̛̭̐у̬̦о, ̬̌̚п̬еделе̦о 
п̛̬ло̙е̛̦е, подд̻̬̙̺̌о т̬̦̌̌̚к̶̛̛, което ̥о̙е д̌ 
̬̌̍от̛ ̵̻̬̏у ̦́колко пл̌т̴о̛̬̥: 
▫ ̦е ̌̚по̸̏̌ д̌ ̬̌̍от̛ по ̭о̭̍т̏е̦о ̬е̹е̛̦е ̌̚ те̛̚ 

̭т̦̌д̬̌т̛̦ п̬о̍ле̛̥ 

▫ ̛̚пол̏̌̚ Java EE ̴у̦к̶̛о̦̌л̦о̭т̛те 

▫ ̴оку̛̭̬̌ ̭е ̵̻̬̏у ̛̦̍̚е̭ п̬о̍ле̛̥те, ̌ ̦е ̭т̦̌д̬̌т̛̦те 
опе̶̛̛̬̌ 

 

ʯ̺̌о ̛̦ т̬́̍̏̌? 



• ̦̌̍о̬ от API-т̌ ̛ runtime ̭̬ед̌ ̌̚ ̬̬̌̌̍̚отк̌  ̛ 
̛̚п̻л̦е̛̦е ̦̌ ̬е̌л̛̦ ̛̦̍̚е̭ п̛̬ло̙е̛̦́ 
(enterprise applications) 

• ̛̬̹̬̌̚е̛̦е ̦̌ Java SE (Standard Edition) п̬едл̺̌̐̌о 
̻̥̏̚о̙̦о̭т̛ ̌̚ ORM ̥̌п̛̦ ,̐ отд̌ле̸е̛̦ 
̛̛̏̚к̛̦̏̌́, уе̍ у̭лу̛̐ ̛ ̥̦о̐о д̬у̛̐ 

• д̛̜̦̌̚ ̛̬̦̍̌̌̚ ̦̌ ̭̻т̬уд̸̛̦е̛̺ ̛̭ отдел̛̦ 
ко̥по̦е̦т̛ ̌̚ ̭̻̚д̦̌̏̌е ̦̌ ̥̦о̐о̭ло̜̦̌ 
̵̛̬̌текту̬̌ 

• ̌̚л̌̐̌ ̦̌ "convention over configuration" 

 

ˁ̻̺̦о̭т ̦̌ Java Enterprise Edition 



• ̭т̦̌д̬̌те̦ pattern ̌̚ ̭̻̚д̦̌̏̌е ̦̌ ̛̭̻̬̻̬̦̏ 
п̛̬ло̙е̛̦́ 

 

• ̛̬̍̌̌̚ ̭е ̦̌ ̬̐уп̛ от ко̥по̦е̦т̛ ̭ о̺̍̌ ̶ел 
̦̬̌е̸е̛̦ ̭лое̏е ;tiers) - к̌то ̸̭̌т̛ от ̭̌е̥̍л̛-

л̛̛̦́ 

 

• ̭̏ек̛ ̭ло̜ ̛̚п̻л̦́̏̌ ̴у̦к̶̛̛те ̛̭ ̛ деле̛̬̐̌ 
о̭т̦̌̌л̌т̌ ̬̌̍от̌ ̦̌ ̭лед̛̺̏̌́ ̭ло̜ 

 

 

М̦о̐о̭ло̜̦о п̛̬ло̙е̛̦е 



1. п̬е̚е̦т̶̛̌о̛̦̦я ̭ло̜ 
е от̐о̏о̬е̦ ̌̚ 
̴̸̛̛̬̦̐̌́ ̛̦те̴̬е̜̭ ̦̌ 
кл̛е̦т̌ 

2. ̛̦̍̚е̭ ло̛̐к̌т̌ оп̛̭̏̌ 
п̬о̶е̛̭те ̛ п̛̬̌̏л̌т̌ 
̌̚ п̛̬ло̙е̛̦ето 

3. persistence ̭лоя 
п̬едл̌̐̌ ОО ̛̦те̴̬е̜̭ 
к̻̥ ̍̌̌̚т̌ д̛̦̦̌ 

4. ̍̌̌̚ д̛̦̦̌ – RDBMS 
к̌то Oracle, DB2, ̛ т.̦. 

Т̬̌д̶̛̛о̦̦̌ 4-̭ло̜̦̌ ̵̛̬̌текту̬̌ 



• presentation layer:  

▫ servlet, jsp, facelet, listener, filter, custom tag 

 

• business logic layer: 

▫ ejb (session, message-driven), interceptor, timer 

 

• persistence layer: 

▫ entity, listener 

 

• database layer – ̛̻̦̏̚ о̵̍̏̌т̌ ̦̌ Java 

Java EE ко̥по̦е̦т̛ 



• ̛̦те̴̬е̜̭ ̥е̙ду ко̥по̦е̦т ̛ API-то от по-̛̦̭ко 
̛̦̏о 

• ко̦те̜̦е̬̌ о̛̍̏̏̌ ̭̏ек̛ ̦о̏ ко̥по̦е̦т ̛ 
п̬едл̌̐̌ ̦̌̍о̬ от у̭лу̛̐: 
▫ уп̬̌̏ле̛̦е ̦̌ ̛̙̦̚е̛̦́ ̶̛к̻л 

▫ ̛̭̐у̬̦о̭т 

▫ т̬̦̌̌̚к̶̛̛ 

▫ IoC (inversion of control) 

▫ ̛ д̬у̛̐ 

• ̛̛̬̙̐ ̭е ̌̚ ко̥по̦е̦т, к̌кто JVM-̌ ̭е ̛̛̬̙̐ ̌̚ 
Java п̬о̬̥̐̌̌ 

Java EE ко̦те̜̦е̬ 



• Java EE ̭ъ̬въ̬ - ̭̬ед̌ ̌̚ ̛̚п̻л̦е̛̦е ̦̌  
Java EE п̛̬ло̙е̛̦́; п̬едл̌̐̌ EJB ̛ Web 
ко̦те̜̦е̛̬ 
 

• Enterprise JavaBeans (EJB) контейне̬ - 
уп̬̌̏л́̏̌ ̛̚п̻л̦е̛̦ето ̦̌ enterprise 
beans 
 

• Web контейне̬ - уп̬̌̏л́̏̌ 
̛̚п̻л̦е̛̦ето ̦̌ уе̍ ̭т̶̛̛̬̦̌, servlet-̛, 
jsp-т̌ ̛ т.̦. 
 

• Application client контейне̬ - уп̬̌̏л́̏̌  
̛̚п̻л̦е̛̦ето ̦̌ Java EE кл̛е̦т̭к̛ 
п̛̬ло̙е̛̦́ 

 

• Applet контейне̬ - уп̬̌̏л́̏̌ 
̛̚п̻л̦е̛̦ето ̦̌ applet-̛; п̬ед̭т̌̏л́̏̌ 
Java Plug-in ̛̦̭т̌л̛̬̺̌ ̭е ̏ уе̍ ̬̍̌у̻̬̌̚ 

ʦ̛до̏е Java EE ко̦те̜̦е̛̬ 



ʿопул̛̬̦́ Java EE ̛̭̻̬̻̬̏ 



ʰ̭то̛̬́ ̦̌ Java EE 



• ̥̦о̐о ̛ ̬̌̚л̸̛̛̦ 
̭пе̶̴̛̛к̶̛̛̌, ̬е̚улт̌т от: 
▫ д̻л̐о̐од̛̹̦̌т̌ ̛̭то̛̬́ ̛ 

е̏ол̶̛̀́ ̦̌ Java EE 

▫ ̬̦̌̚оо̛̬̦̍̌̚те 
̴у̦к̶̛о̦̌л̦о̭т̛ ̦у̛̙̦ ̦̌ 
ед̦о п̛̬ло̙е̛̦е 

 

• ̺е ̬̌̐̚лед̥̌е ̭̥̌о ̦̜̌-

̭̻̺е̭т̏е̛̦те 

 

Java EE ̭пе̶̴̛̛к̶̛̛̌ 



Java EE ̭пе̶̴̛̛к̶̛̛̌ ;п̬од̻л̙е̛̦еͿ 



Java EE ̭пе̶̴̛̛к̶̛̛̌ ;п̬од̻л̙е̛̦еͿ 



Java EE ̭пе̶̴̛̛к̶̛̛̌ (п̬од̻л̙е̛̦е) 



Java EE ̭пе̶̴̛̛к̶̛̛̌ ̛ ко̦те̜̦е̛̬ 



• enterprise п̛̬ло̙е̛̦́т̌ ̭е п̌кет̛̬̌т ̏ EAR ;̛л̛ 
WAR) ̛ ̥о̙е д̌ ̭̻д̻̬̙̌т: 
▫ п̬е̚е̦т̶̛̌о̛̦̦ ко̥по̦е̦т̛ (п̌кет̛̛̬̦̌ ̏ WAR) 

▫ ̛̦̍̚е̭ ло̛̐к̌т̌ под ̴о̬̥̌т̌ ̦̌ EJB ̥одул̛ ;̏ JAR-о̏еͿ 
▫ кл̛е̦т̭к̛ п̛̬ло̙е̛̦́ 

;п̌кет̛̛̬̦̌ ̏ JAR) 

▫ ̬е̭у̬̭ ̌д̌пте̛̬*  

;̏ RAR ̴̜̌ло̏еͿ 
▫ deployment descriptor - 

xml доку̥е̦т ̭  
ко̴̛̦̐у̶̛̬̌́ 

 

ʿ̌кет̛̬̦̌е 



• тео̬ет̸̛̦о ̬̌̚деле̛̦е по̏̚ол̺́̏̌о ̦̌ ̬̌̚л̸̛̛̦ 
̬̬̌̌̍̚от̸̶̛̛ ;̛л̛ под̛̚п̻л̛̦тел̛Ϳ д̌ от̐о̬̏̌́т ̌̚ 
̬̌̚л̸̛̛̦ ̸̭̌т̛ от п̬о̶е̭̌: 
▫ Enterprise Bean Developer 

▫ Web Component Developer 

▫ Application Client Developer 

 

▫ Application Assembler 

▫ Application Deployer and Administrator 

ˀол̛ ̦̌ ̬̬̌̌̍̚от̸̶̛̛те 



• Spring 

 

• Struts 

 

• Hibernate (non-JPA API) 

 

 

ʤлте̬̦̌т̛̛̦̏ те̵̦оло̛̛̐ 



• п̛̬̥е̬̦о 
п̛̬ло̙е̛̦е 
о̦̌̐лед̺́̏̌о 
п̬ед̭т̛̦̌̏́те 
ко̶̦еп̶̛̛ 

 

• до̭т̌т̸̻̦о ̭ло̙̦о ̌̚ 
д̌ п̛̬те̙̌̏̌ 
̵̬̌̌кте̛̬̭т̛к̛ ̦̌ 
̬е̌л̦о п̛̬ло̙е̛̦е 

 

 

FleaMarket 



• п̛̬ло̙е̛̦е ̌̚ о̦л̜̦̌ т̻̬̐о̏е 

• п̬од̸̛̌̏̌те ̭̻̚д̌̏̌т ̬̌т̛кул̛ ̌̚ т̻̬̐у̦̏̌е 

• ̌̚л̛̺̌̐̌те ̦̌дд̌̏̌т до п̛̬кл̸̦̀̏̌е ̦̌ т̻̬̐̌ 

• по̍ед̛тел́ по̸̬̻̏̌ ̬̌т̛кул̌ ̛ то̜ ̛̍̏̌ ̛̚п̬̌те̦  
 

 

FleaMarket – о̭̦о̦̏̌ ̛де́ 



FleaMarket – о̭̦о̏е̦ д̛̜̦̌̚ 



• Git – ̌̚ до̭т̻п до код̌ 

 

• Eclipse* – ̌̚ ̬̌̐̚ле̙д̦̌е/̥од̴̶̛̛̛̬̦̌е ̦̌ код̌ 

 

• GlassFish* – ̌̚ депло̜ ̦̌ п̛̬ло̙е̛̦ето, пл̭̀ 
ко̴̛̦̐у̶̛̬̌́ ̦̌ jdbc-domain 

 

• Derby* – ̌̚ ̵̭̻̬̦̌е̛̦е ̦̌ д̛̦̦̌те ;̸̭̌т от GlassFish) 

 

• Mail server – ̌̚ ̛̚п̬̺̦̌̌е ̦̌ ̛̥е̜л̛ 

 

FleaMarket – те̵̸̛̦е̭к̛ ̛̛̭̚к̛̦̏̌́ 



Де̥о̦̭т̶̛̬̌́ 



• дет̜̌л̛ ̌̚ ̬̌̐̚ле̙д̛̦̌те те̵̦оло̛̛̐ 

 

• Java EE Web Service ̭пе̶̴̛̛к̶̛̛̌те ;д̬у̐ ку̬̭Ϳ 
 

• ОО ко̶̦еп̶̛̛ ̛ ̍̌̚о̛̏ Java API-т̌ ;̦̌от̶̛̛̌, 
generics, колек̶̛̛, ̥̦о̐о̛̦̹ко̏о̭т ̛ т.̦.Ϳ  
 

• SQL ко̶̦еп̶̛̛ ̛ ̛̭̦т̌к̛̭̭ 

 

• о̭̦о̛̦̏ п̶̛̛̬̦п̛ ̦̌ markup ;XML, рTML…Ϳ 

Out of scope 



ˀе̭у̛̬̭ 

• The Java EE 6 Tutorial, 2013 

• EJB 3 in Action, 2007 

• Head First: Servlets and JSPs, 2008 

• Pro JPA 2 Mastering the Java Persistence API, 2009 

• JavaServer Faces 2.0, The Complete Reference, 2009 

• Head First: Design Patterns, 2004 

http://docs.oracle.com/javaee/6/tutorial/doc


ʦ̻п̬о̛̭ 



ʥл̌̐од̬̌́ ̌̚ ̛̛̦̥̦̏̌ето 



П̬е̚е̦т̶̛̌́ ̦̌ д̛̦̦̌те 

… ̸̬е̚ Servlet, JSP, JSTL ̛ EL те̵̦оло̛̛̐те 

Петьо Д̛̛̥т̬о̏ 

 

Ϭϭ Ап̛̬л ϮϬϭϯ 



С̻д̛̻̬̙̦̌е ̦̌ лек̶̛̛те 

ʦ̻̏еде̛̦е ̏ Java EE те̵̦оло̛̛̐те 

 

П̬е̚е̦та̶̛я ̦а да̛̦̦те 

 

ʥ̛̦̚е̭ ло̛̐к̌ 

 

С̵̻̬̦̌е̛̦е ̦̌ д̛̦̦̌те 

 

 



С̻д̛̻̬̙̦̌е 

• С̻̬̏лет - ̭̻̺̦о̭т, ̛̙̦̚е̦ ̶̛к̻л ̛ о̭о̍е̦о̭т̛ 

 

• JSP - ̭̻̺̦о̭т, ̛̙̦̚е̦ ̶̛к̻л, JSP ко̦̭т̬ук̶̛̛ 

 

• Т̌̐о̏е - пот̬е̛̍тел̭к̛, JSTL, т̌̐ ̴̜̌ло̏е 

 

• Expression Language - ̭̻̺̦о̭т ̛ упот̬е̍̌ 

 

• MVC pattern (JSF) 



• ̭̻̬̏лет̻т "̭е̛̬̬̏̌" ̴̛̦о̶̛̬̥̌́ к̌то от̐о̏о̬ от 
полу̸е̦̌ ̌́̏̚к̌ 

• п̬о̬̥̦̐̌о API по̏̚ол̺́̏̌о п̵̛̬̺̦̏̌̌е ̦̌ ̌́̏̚к̌ 
о̭̍лу̙̦̏̌̌ от ̭̻̬̻̬̏̌ ̛ ̐е̦е̛̬̬̦̌е ̦̌ от̐о̏о̬ 

 

• кл̭̌ ̛̥пле̥е̦т̛̬̺̌ Servlet ̛̦те̴̬е̜̭̌ 

• ̥о̙е д̌ ̭е ̛̚пол̏̌̚ ̌̚ ̭̏́к̌к̻̏ ̛̏д 

̌́̏̚к̛ ;GenericServletͿ, ̦о ̦̜̌-̸е̭то ̭е 

̛̚пол̏̌̚ ̌̚ед̦о ̭ HTTP п̬отокол̌  
(HttpServlet) 

К̌к̏о е ̭̻̬̏лет? 



П̛̬ло̙е̛̦е ̦̌ ̭̻̬̏лет̛ 

• д̸̛̛̦̥̦̌о ̐е̦е̛̬̬̦̌е ̦̌ ̭̻д̛̻̬̙̦̌е 

• о̬̍̌̍отк̌ ̦̌ HTTP ̌́̏̚к̛: 
▫ GET – ̌̚ п̬ед̭т̦̌̏́е ̦̌ д̛̦̦̌ 

▫ POST – ̌̚ полу̸̦̌̏̌е ̦̌ д̛̦̦̌ от HTML ̴о̛̬̥ 

• о̬̍̌̍отк̌ ̦̌ ̥̦о̙е̭т̏о п̬̌̌лел̛̦ ̌́̏̚к̛ ;по-

до̬̍о scalability ̭п̬̥́о CGI) 

• пл̌т̴о̬̥е̦о ̦е̛̛̭̥̌̏̚о ̭̻̬̻̬̦̏о API 

• по̏̚ол́̏̌ п̬еп̬̺̦̌̌е ̦̌ ̌́̏̚к̛ к̻̥ д̬у̛̐ 
̭̻̬̏лет̛ ;д̌̏̌ ̻̥̏̚о̙̦о̭т ̌̚ load balancing) 

• о̭̦о̏̌ ̦̌ JSP ̛ JSF те̵̦оло̛̛̐те 



П̛̬̥е̬ ̌̚ ̭̻̬̏лет 

@WebServlet("/dynamic") 

public class MyServlet extends HttpServlet { 

   protected void doGet(HttpServletRequest request, HttpServletResponse response) throws 
ServletException, IOException { 

      response.setContentType("text/html"); 

      Integer count = (Integer) request.getSession().getAttribute("count"); 

      if (count == null) { 

         count = 0; 

      } 

      request.getSession().setAttribute("count", ++count); 

      response.getWriter().println(formatDynamicContent((Integer)request.getSession().getAttribute("count"))); 

   } 

   private String formatDynamicContent(int count) { 

      StringBuilder builder = new StringBuilder(); 

      builder.append("<html>"); 

      builder.append("<head><title>").append("Dynamic Servlet").append("</title></head>"); 

      builder.append("<body>"); 

      builder.append("<h2>Timestamp: " + new Date() + "<br>").append("Times: " + count + "</h2>"); 

      builder.append("</body></html>"); 

      return builder.toString(); 

   } 

} 



Servlet ̛̦те̴̬е̜̭ ̛ ̍̌̚о̛̏ кл̭̌о̏е 

• Servlet ̛̦те̴̬е̜̭̻т де̴̛̛̦̬̌ ̍̌̚о̛̏те 

̥етод̛: 
▫ init(ServletConfig) 

▫ service(ServletRequest, ServletResponse) 

▫ destroy() 

• GenericServlet кл̭̻̌т ̛̥пле̥е̦т̛̬̌  
̍̌̚о̏̌т̌ ̭̻̬̻̬̦̏̌ ̴у̶̛̦о̦̌л̦о̭т: 
▫ getInitParameter(String) 

▫ getServletContext()  

• HttpServlet ̛̥пле̥е̦т̛̬̌ HTTP п̬отокол̌: 
▫ doGet(), doPost(), doPut(), doDelete()… 

• MyServlet - п̬от̬е̛̍тел̭к̛те ̭̻̬̏лет̛  
̦̜̌-̸е̭то ̦̭̌лед́̏̌т HttpServlet 

Servlet 

GenericServlet 

HttpServlet 

MyServlet 



ʮ̛̦̚е̦ ̶̛к̻л ̦̌ ̭̻̬̏лет 

• load - ко̦те̜̦е̬̻т ̬̌̚е̙д̌ 
̭̻̬̏лет кл̭̌̌ п̛̬ ̭т̬̌т̛̬̦̌е ̦̌ 
уе̍ ̥одул̌ ̛л̛ п̛̬ п̻̬̏̌ ̌́̏̚к̌ 

• instantiate - ко̦те̜̦е̬̻т ̭̻̚д̌̏̌ 
̛̦̭т̶̛̦̌́ от ̭̻̬̏лет кл̭̌̌ 
̛̚пол̜̏̌̚к̛ ко̦̭т̬укто̬̌ ̥у 
;̦̌п̛̬̥е̬ new MyServlet()) 

• init - п̬ед̛ ̭̻̬̏лет̻т д̌ ̥о̙е д̌ 
о̭̍лу̙̏̌ ̌́̏̚к̛, ко̦те̜̦е̬̻т ̐о 
̶̛̛̛̦̌л̛̛̬̌̚ ;̸̬е̚ ̥етод init()) 

̛ под̌̏̌ п̬̥̌̌ет̛̬те от web.xml-a 



ʮ̛̦̚е̦ ̶̛к̻л ̦̌ ̭̻̬̏лет 

• service - ̭лед у̭пе̹̦̌ ̶̛̛̛̦̌л̶̛̛̌́̚, 

̭̻̬̏лет̻т ̥о̙е д̌ о̭̍лу̙̏̌ ̌́̏̚к̛; 

ко̦те̜̦е̬̻т ̭̻̚д̌̏̌ отделна нишка 
̌̚ ̭̏́к̌ ̌́̏̚к̌ ̛ ̛̏к̌ service() 

̥етод̌ ̦̌ ̭̻̬̏лет̌ 

• destroy - ко̐̌то ̭̻̬̏лет̻т ̏е̸е ̦е е 
̦у̙е̦, ко̦те̜̦е̬̻т ̛̏к̌ ̥етод 
destroy(); подо̦̍о ̦̌ init() то̏̌ 
̭е ̭лу̸̏̌ ̏ед̦̻̙ ̏ ̛̙̦̚е̛̦́ ̶̛к̻л 

• unload – ̭̻̬̏лет кл̭̻̌т ̭е 
о̭̏о̍о̙д̌̏̌ от JVM-̌ ̦̌ ко̦те̜̦е̬̌ 



• уе̍ ко̥по̦е̦т̛те ̭подел́т ̴̛̦о̶̛̬̥̌́ под ̴о̬̥̌т̌ ̦̌ 
о̍ект̛ ̭кл̌д̛̛̬̦̌ к̌то ̌т̛̬̍ут̛ ̦̌ 4 scope о̍ект̌ 
• те ̭е ̛̥̦̌пул̛̬̌т ̸̬е̚ ̥етод̛ setAttribute() ̛ 
getAttribute() ̦̌ scope-̌ 
 
• scope-о̏ете ̭̌ (̭ ̦̥̌̌л̺́̏̌̌ ̛̏д̛̥о̭т): 
▫ application (javax.servlet.ServletContext) - д̛̦̦̌те ̺е 

̭̌ ̛̏д̛̛̥ от ̸̛̭̏к̛ уе̍ ко̥по̦е̦т̛ ̏ п̛̬ло̙е̛̦ето 
▫ session (javax.servlet.http.HttpSession) - д̛̦̦̌те ̺е 

̭̌ ̛̏д̛̛̥ ̌̚ уе̍ ко̥по̦е̦т̛ ̏ теку̺̌т̌ ̭е̛̭́ ;̥о̙е д̌ ̭е 
̛̚пол̏̌̚ ̌̚ п̬е̵̻̬̏л̦́̌ ̦̌ д̛̦̦̌ ̥е̙ду ̌́̏̚к̛Ϳ 
▫ request (javax.servlet.ServletRequest) - д̛̦̦̌те ̺е ̭̌ 

̛̏д̛̛̥ ̌̚ уе̍ ко̥по̦е̦т̛ от теку̺̌т̌ ̌́̏̚к̌ 
▫ page (javax.servlet.jsp.JspContext) - ̭̥̌о ̏ д̌де̦̌т̌ 

JSP ̭т̶̛̬̦̌̌ 

Сподел̦́е ̦̌ ̴̛̦о̶̛̬̥̌́ 



Concurrency п̛̬ ̭̻̬̏лет̛ 

• multithreading-a е ̌̚ло̙е̦ ̏ ̭̻̬̏лет ̭пе̶̴̛̛к̶̛̌́т̌ 

▫ ̭̻̚д̌̏̌ ̭е ̭̥̌о ед̦̌ ̛̦̭т̶̛̦̌́ от д̌де̦ ̭̻̬̏лет кл̭̌ 

▫ ̭̏́к̌ ̌́̏̚к̌ ̭е о̬̍̌̍от̏̌ ̏ отдел̦̌ ̛̦̹к̌ 

▫ ̸̛̭̏к̛ ̛̦̹к̛ ̬̌̍от́т ̵̻̬̏у ед̛̦ ̛ ̭̻̺ о̍ект 

 

• п̬̌̌леле̦ до̭т̻п ̥о̙е д̌ ̛̻̦̏̚к̦е ̏ ̭лед̛̦те ̭лу̸̛̌: 

▫ до̭т̻п до ̌т̛̬̍ут̛ ̏ application scope 

▫ до̭т̻п до ̌т̛̬̍ут̛ ̏ session scope 

▫ до̭т̻п до ̸ле̦ п̬о̥е̦л̛̛̏ ̦̌  
̭̻̬̏лет̌ 

• п̬едп̦̌̏̌̚е от ̬̐е̹к̛? 



Request & Response 

• ServletRequest-̌ д̌̏̌ до̭т̻п до: 
▫ HTTP ̵ед̛̻̬те ̦̌ ̌́̏̚к̌т̌ 

▫ HTML form д̛̦̦̌ ̛ п̬̥̌̌ет̛̬ ̦̌ ̌́̏̚к̌т̌ 

▫ д̬у̛̐ кл̛е̦т̭к̛ д̛̦̦̌ ;cookie-т̌, п̻т ̛ т.̦.) 
• ServletResponse-̌ от̐о̬̏̌́ ̌̚ ко̥у̛̦к̶̛̌́т̌ от 

̭̻̬̏лет̌ о̬̍̌т̦о к̻̥ кл̛е̦т̌:  

▫ ̌̚д̦̌̏̌е ̦̌ content length ̛ MIME т̛п 

▫ ̛̭̻̬̦̍̌е ̦̌ от̐о̏о̬̌ (̸̬е̚ 

ServletOutputStream ̛л̛ Writer) 



ʰ̛̏̚к̦̏̌е ̦̌ д̬у̛̐ уе̍ ко̥по̦е̦т̛ 

• RequestDispatcher – о̍ект ̛̚пол̦̏̌̚ ̌̚ д̛̬ект̦о ̛ 
̛̦д̛̬ект̦о ̛̛̏̚к̦̏̌е ̦̌ д̬у̛̐ ко̥по̦е̦т̛; ̥о̙е д̌ 
̭е ̏̚е̥е от ̌́̏̚к̌т̌ (ServiceRequest) ̛л̛ от 
ко̦тек̭т̌ ̦̌ п̛̬ло̙е̛̦ето ;ServletContext) 
▫ include(ServletRequest, ServletResonse) – ̥̻̏к̏̌ 

̭̻д̛̻̬̙̦̌ето ̦̌ д̬у̐ ̭т̌т̸̛е̦ ̛л̛ д̸̛̛̦̥̌е̦ ко̥по̦е̦т 
▫ forward(ServletRequest, ServletResonse) – п̬ед̌̏̌ 

̛̚п̻л̦е̛̦ето ̦̌ д̬у̐ ко̥по̦е̦т ;̦е т̬́̍̏̌ д̌ е ̬̻̺̦̏̌ 
от̐о̏о̬ п̬ед̛ то̏̌Ϳ 
 

• HttpServletResponse – ̌̚ ̬̌̚л̛к̌ от д̛̭пе̸е̬̌, ̦е 
п̛̬̌̏ о̬̍̌̍отк̌ ̦̌ ̭̻̬̻̬̏̌, ̌ ̬̻̺̏̌ п̬е̦̭̌о̸̺̏̌ 
от̐о̏о̬ 
▫ sendRedirect(String) – п̬̺̌̌ HTTP 302  ̭ ̦о̛̏́ ̌д̬е̭ 



С̵̻̬̦̌е̛̦е ̦̌ ̭̻̭то̛̦́е 

• ̭е̛̭́т̌ ̭е ̛̚пол̏̌̚ ̌̚ ко̬ел̶̛̌́ ̦̌ по̬ед̶̛̌ от 
̌́̏̚к̛ 

• п̬ед̭т̌̏́ ̭е к̌то HttpSession о̍ект до̭т̻пе̦ от 
request о̍ект̌, ̸̬е̚ ̥етод getSession() 
 

• ̦̜̌-ле̛̭̦́т ̸̛̦̦̌ ̌̚ ̭леде̦е ̦̌ ̭е̛̭́т̌ е ̸̬е̚ 
под̦̌̏̌е ̦̌ у̛̦к̌ле̦ ̛де̦т̴̛̛к̌то̬: 

▫ ̛де̦т̴̛̛к̌то̬̻т ̥о̙е д̌ ̭е под̌̏̌ к̌то cookie 

▫ уе̍ ко̦те̜̦е̬̻т ̥о̙е д̌ ̏кл̸̛̀ ̛де̦т̴̛̛к̌то̬̌ 
к̌то п̬̥̌̌ет̻̬ ̦̌ ̭̏́к̌ ̌́̏̚к̌ ;URL rewriting) 



Де̥о̦̭т̶̛̬̌́ 



• те̵̦оло̛̐́ ̌̚ ̭̻̚д̦̌̏̌е ̦̌ ̭т̌т̸̛̛̦ ̛л̛ д̸̛̛̛̦̥̦̌ 
view-т̌  
• ̛̚пол̏̌̚ HTML ̛̭̦т̌к̛̭̭ ̛ ле̭̦о ̭е ̛̦те̛̬̬̐̌ ̭ 

JavaScript ̛ CSS 

• т̬̦̭̌л̛̬̌ ̭е до ̭̻̬̏лет, ко̜то ̭е ̛̚п̻л̦́̏̌ ̦̌ 
̭̻̬̻̬̏̌ ̛ ̬̻̺̏̌ ̐е̦е̛̬̬̦̌̌т̌ ̬еп̬е̚е̦т̶̛̌́ 

• по-̥̌лко п̛̭̦̌е ̦̌ Java код 

• ̐ол̥́ ̦̌̍о̬ от Java EE ̛̭̻̬̻̬̏  
подд̛̻̬̙̺̌ JSP ̭пе̶̴̛̛к̶̛̌́т̌  

(д̌̏̌ portability) 

JavaServer Pages (JSP) 



JSP versus ASP 

• ̥̦о̐о Java EE 

̛̭̻̬̻̬̏ 

• пл̌т̴о̬̥е̦о 
̦е̛̛̭̥̌̏̚ 

• подд̻̬̙̌ 
Java (JavaScript) 

• Internet 

Information 

Services (IIS) 

• Windows XP↑ 

• подд̻̬̙̌ 
VBScript (JScript) 

 • ко̥п̛л̛̬̌ ̭е 

• ̥одел: JavaBeans ̛ EJB-т̌ 

• DB до̭тъп: ̸̬е̚ JDBC 

• ̬а̛̹̬̚я̏а̦е: ̸̬е̚ 
custom tag ̛̍̍л̛отек̛ 

 

• ̛̦те̬п̬ет̛̬̌ ̭е* 

• ̥одел: Wins 32 COM 

• DB до̭тъп: ̸̬е̚ ADO 

• ̬а̛̹̬̚я̏а̦е: ̦е 
по̏̚ол́̏̌ 



JSP 

compiler 

Compiled 

Java servlet 
(main_jsp.class) 

ʰде́т̌ ̌̚д JSP 

• JSP ̭е ̛̬̍̌̌̚ ̦̌ ̭̻̬̏лет те̵̦оло̛̐́т̌ 

• ̭̏́ко JSP ̏ о̭̦о̏̌т̌ ̛̭ е HTML ̭т̶̛̬̦̌̌ ̭ ̏ло̙е̛̦ 
̭пе̶̛̌л̛̦  JSP т̌̐о̏е ;̏ ко̛то ̥о̙е д̌ ̛̥̌ Java кодͿ 
• JSP ̴̜̌л̻т ̛̥̌ ̛̬̹̬̌̚е̛̦е .jsp ;̛л̛.jspf ̌̚ 

̴̬̥̌̐е̦т̛Ϳ 
• JSP engine-̻т п̬̭̌̏̌ JSP ̴̜̌л̌ ̛ ̭̻̚д̌̏̌ Java ̭̻̬̏лет. 

След то̏̌ ̭̻̬̏лет̻т ̭е ко̥п̛л̛̬̌ до class ̴̜̌л. 

javac JSP  

Page 

Java  

servlet 



П̛̬̥е̬̦о JSP 

• п̛̬ ̭̏́к̌ ̌́̏̚к̌, ̺е ̭е ̬̻̺̏̌ теку̺̌т̌ д̌т̌ ̛ ̸̭̌ 

<html>  

  <head><title>Date JSP example</title></head>  

  <body>  

    The date is:  

    <% out.println(new java.util.Date()); %>  

  </body>  

</html> 



ʮ̛̦̚е̦ ̶̛к̻л ̦̌ JSP 

• jspInit(), jspDestroy()  
• _jspService(HttpServletRequest, HttpServletResponse) 



JSP п̬о̥е̦л̛̛̏ по под̛̬̬̦̌̍̌̚е 

• ̭лед̛̦те п̬о̥е̦л̛̛̏ ̥о̐̌т д̌ ̭е пол̏̌̚т ̏ JSP-т̌: 
▫ request – ̌̚ теку̛̺́ HttpServletRequest 

▫ response – ̌̚ теку̛̺́ HttpServletResponse  

▫ session – теку̺̌т̌ HttpSession ;̌ко ̛̥̌ т̌к̌̏̌) 

▫ out –  тек̭то̏ поток ̌̚ JSP ̬е̚улт̌т̌ (PrintWriter) 

▫ application –  ServletContext-̌ ̦̌ п̛̬ло̙е̛̦ето 

▫ exception –  ̌̚ до̭т̻п до ̛̻̦̏̚к̦̌л̌ ̬̐е̹к̌ 

▫ config, pageContext , page  



JSP д̛̬ект̛̛̏ ;directive tags) 

• JSP д̛̬ект̛̛̏те ̏л̛́́т ̦̌ ̶́ло̭т̦̌т̌ ̭т̬укту̬̌ ̦̌ 
̐е̦е̛̛̬̬̦̌́ ̭̻̬̏лет кл̭̌ 

• ̛̭̦т̌к̛̭̭: <%@ɞɢɪɟɤɬɢɜɚ ɚɬɪɢɛɭɬ="ɫɬɨɣɧɨɫɬ" %> 
                        <jsp:directive.ɢɦɟ ɚɬɪɢɛɭɬ="ɫɬɨɣɧɨɫɬ"/> 

• page д̛̬ект̛̏̌ - де̴̛̛̦̬̌ ̌т̛̬̍ут̛ ̌̚ JSP-то 

▫ де̴̛̛̦̬̌ import п̌кет̛: 
<%@ page import="java.util.*" %> 

▫ MIME т̛п ̦̌ ̬е̚улт̌т̌: 
<%@ page contentType="text/plain" %> 

▫ де̴̛̛̦̬̦̌е ̦̌ ̛̥пл̶̛̛т̦̌ ̭е̛̭́: 
<%@ page session="true" %> 

▫ ̌̚д̦̌̏̌е ̦̌ JSP URL ̌̚ ̬̐е̹к̛: 
<%@ page errorPage="url" %> 



JSP д̛̬ект̛̛̏ ;directive tags) 

• include д̛̬ект̛̏̌ - по̏̚ол́̏̌ д̌ ̏кл̸̀̌т д̬у̛̐ 
̭т̶̛̛̬̦̌ п̬ед̛ JSP-то д̌ ̭е ко̦̏е̬т̛̬̌ до ̭̻̬̏лет 
▫ п̛̬̥е̬: <%@ include file="/opa/header.jsp" %> 

 

• tablib д̛̬ект̛̏̌ - декл̛̬̬̌̌ ̛̚пол̦̏̌̚ето ̦̌ 
̛̍̍л̛отек̌ ̭ custom т̌̐о̏е 
▫ п̛̬̥е̬: <%@ taglib uri="uri" prefix="op" %> 
 

• XML ̴о̬̥̌т ̦̌ д̛̬ект̛̛̏те: 
▫ <jsp:directive.page attribute="value" /> 

▫ <jsp:directive.include file="url" /> 

▫ <jsp:directive.taglib uri="uri" prefix="op"/> 



JSP де̜̭т̛̏́ ;actions) 

• XML еле̥е̦т̛ ко̦т̬ол̛̛̬̺̌ по̏еде̛̦ето ̦̌ 
̭̻̬̏лет engine-̌ 

• ̛̭̦т̌к̛̭̭: <jsp:ɢɦɟ ɚɬɪɢɛɭɬ="ɫɬɨɣɧɨɫɬ" /> 
 

• п̛̬̥е̛̬: 
▫ <jsp:include page="relative URL" flush="true" /> 
▫ <jsp:forward page="url" /> 
▫ <jsp:useBean id="opa" /> 
▫ <jsp:setProperty name="opa" property="prop" 
value="val" /> 

▫ <jsp:getProperty name="opa" property="prop" /> 
▫ <jsp:text>Template data</jsp:text> 



JSP декл̶̛̛̬̌̌ ;declaration tags) 

• JSP декл̶̛̛̬̌̌те по̏̚ол́̏̌т де̴̛̛̦̬̦̌ето ̦̌ 
̥етод̛ ̛л̛ ̸ле̦ п̬о̥е̦л̛̛̏ ̏ т́лото ̦̌ 
̐е̦е̛̛̬̬̦̌́ ̭̻̬̏лет кл̭̌ 

• ̛̭̦т̌к̛̭̭: <%! Java ɞɟɤɥɚɪɚцɢɢ; %>  

• о̛̍к̦о̏е̦о ̦е ̐е̦е̛̬̬̌т ̭̻д̛̻̬̙̦̌е, ̌ ̭е 
̛̚пол̏̌̚т ̌̚ед̦о ̭ JSP ̛̛̬̌̚̚ ̛ ̭к̛̬плет̛ 

 

• п̛̬̥е̬: 
<%! 
  long counter = 0;  
  public void getCounter() {return counter;} 
%> 



JSP ̛̛̬̌̚̚ ;expression tags) 

• JSP ̛̛̬̌̚̚те ̭е ̛̚пол̏̌̚т ̌̚ д̛̬ект̦о ̥̻̏к̦̏̌е ̦̌ 
̬е̚улт̌т̌ от Java ̛̬̌̚̚ ̏ ̵̛̚од̛̦́ ̬е̚улт̌т от JSP-то 

• ̛̭̦т̌к̛̭̭: <%= Java ɢɡɪɚɡ %>  
 

• п̛̬̥е̛̬: 
▫ <%= new java.util.Date() %> 
▫ <%= Math.PI %> 
▫ <%= request.getRemoteHost() %>  
▫ <%= session.getMaxInactiveInterval() %>  



JSP ̭к̛̬плет̛ (scriplets) 

• JSP ̭к̛̬плет̛те по̏̚ол́̏̌т д̛̬ект̦ото ̏л̦̌̐̌е ̦̌ 

Java код ̏ _jspService() ̥етод̌ ̦̌ JSP-то  
• ̛̭̦т̌к̛̭̭: <% Java ɤɨɞ; %> 

• ̭к̛̬плет̛те ̛̥̌т до̭т̻п до ̭т̦̌д̬̌т̛̦те JSP 

п̬о̥е̦л̛̛̏ ;ƌeƋuest, ƌesponse, session, …) 

• п̛̬̥е̬: 
<% for (int i=0; i<10; i++) { %> 

   <%= i %> * <%= i %> = <%= i*i %> 

   <br> 

<% } %> 

 



Де̥о̦̭т̶̛̬̌́ 



Пот̬е̛̍тел̭к̛ т̌̐о̏е ;custom tags) 

• ко̥по̦е̦т̛ ̌̚ ̥̦о̐ок̬̌т̦о ̛̚пол̦̏̌̚е 
по̏̚ол̛̺́̏̌ ко̥по̦е̦т̦о-о̛̬е̦т̛̬̦̌̌ 
̬̬̌̌̍̚отк̌ ̏ Java уе̍ п̛̬ло̙е̛̦́т̌ 

• ̭̏ек̛ ̬̬̌̌̍̚от̸̛к ̥о̙е д̌ ̭̻̚д̌де custom tag 

• ̭к̛̬̏̌т ̭ло̙̦о̭тт̌ ̦̌ ̛̏̚у̌л̶̛̛̌́̚т̌ 

• ̛̐̚ле̙д̌т к̌то HTML т̌̐о̏е, което уле̭̦́̏̌ уе̍ 
д̛̜̦̌̚е̛̬те ̛ ̬̬̌̌̍̚от̸̶̛̛те 

• п̛̬̥е̬: 
<mytags:opa someattr="value" /> 



ʥ̛̍л̛отек̌ от т̌̐о̏е ;tag library) 

• ̭̻̏куп̦о̭т от п̌кет̛̛̬̦̌ пот̬е̛̍тел̭к̛ т̌̐о̏е 

• ̭̏́к̌ ̛̍̍л̛отек̌ ̛̥̌ п̬е̴̛к̭ ̛ URI ̛де̦т̴̛̛к̌то̬ 

• ̭̏́к̌ т̌̐ ̛̍̍л̛отек̌ ̭е ̭̻̭то̛ от: 
▫ TLD де̭к̛̬пто̬ оп̛̭̺̏̌ т̌̐о̏ете  

▫ JAR ̭ ко̥п̛л̛̛̬̦̌те кл̭̌о̏е ̛ ̬е̭у̛̬̭ ̦̌ т̌̐о̏ете 

• ̛̚пол̦̏̌̚е: 
▫ TLD де̭к̛̬пто̬̻т ̭е ̭л̌̐̌ ̏ /WEB-INF 

▫ JAR-̻т ̭е по̭т̌̏́ ̏ /WEB-INF/lib 

▫ ̬е̛̭̐т̛̬̬̦̌е ̛̍̍л̛отек̌т̌ ̏ JSP-то: 
<%@ taglib prefix="mytags" uri="WEB-INF/my.tld" %> 

▫ ̛̚пол̦̏̌̚е ̦̌ т̌̐̌: <mytags:opa someattr="value" /> 



JavaServer Pages Standard Tag Library (JSTL) 

• п̬ед̭т̌̏л́̏̌ ̦̌̍о̬ от пот̬е̛̍тел̭к̛ т̌̐о̏е ;custom 

tagsͿ ̌̚ ̥̦о̐ок̬̌т̦о ̛̚пол̦̏̌̚е 

• ̭т̦̌д̬̌т̦̌ ̛̍̍л̛отек̌ ̭ т̌̐о̏е ̸̭̌т от JSP 2.0 

• ̛̥пле̥е̦т̛̬̌ ̸е̭то ̛̚пол̛̦̏̌̚ ̴у̦к̶̛о̦̌л̦о̭т̛: 
▫ JSTL Core - о̭̦о̛̦̏ ̴у̦к̶̛̛ ̌̚ ̬̌̍от̌ ̭ п̬о̥е̦л̛̛̏, 

у̭ло̛̏́, ̶̛кл̛, опе̶̛̛̬̌ ̌̚ ̵̏од/̵̛̚од, … 

▫ JSTL Format - ̴о̬̥̌т̛̬̦̌е ̛ ̛̦те̶̛̬̦̌о̦̌л̶̛̛̌́̚ 

▫ JSTL XML - ̸ете̦е ̦̌ XML д̛̦̦̌ , XSL т̴̬̦̭̌о̶̛̛̬̥̌ 

▫ JSTL SQL - ̛̚п̻л̦е̛̦е ̦̌ SQL ̌́̏̚к̛ ;!Ϳ 
▫ JSTL Functions - ̛̛̏̚к̦̏̌е ̦̌ ̭т̦̌д̬̌т̛̦ ̴у̦к̶̛̛ 



П̬ед̛̥̭т̏̌ ̦̌ JSTL 

• по̏̚ол́̏̌ JSP ̭т̶̛̛̬̦̌те д̌ ̭̻д̻̬̙̌т ̭̥̌о XML 

▫ ̛̥̍́̐̏̌̚е ̏л̦̌̐̌е ̦̌ Java код ̏ view-т̌т̌ ;̸̬е̚ 
̭к̛̬плет̛Ϳ 
▫ код̻т ̭т̌̏̌ по ле̭е̦ ̌̚ ̸ете̦е ̛ подд̬̻̙к̌ 

 

• ̭пе̭т́̏̌т ̭е у̛̭л̛́ ̦̌ ̬̬̌̌̍̚от̸̛к̌, ̺̌̚ото ̥о̙е 
̦̌̐ото̏о д̌ ̭е ̛̚пол̏̌̚ ̸е̭то ̭̬е̺̦̌̌ 
̴у̦к̶̛о̦̌л̦о̭т 

 

• ле̭̦о ̛̚пол̦̏̌̚е: 
<%@ taglib prefix="c" uri="http://java.sun.com/jsp/jstl/core" %> 



JSTL Core т̌̐о̏е 

• ̬̌̍от̌ ̭ п̬о̥е̦л̛̛̏: 
▫ <c:set var="n1" value="v1" scope="page" />  
▫ <c:set var="n2" value="v2" scope="request" />  
▫ <c:set var="n3" value="v3" scope="session" /> 
▫ <c:set var="n4" value="v4" scope="application"/>  
▫ <c:remove var="n1" scope="page" /> 
• ̛̏̚е̙д̦̌е ̦̌ д̛̦̦̌:  

▫ <c:out value="${user.age}" escapeXml="false"/>  
• п̵̛̬̺̦̏̌̌е ̦̌ ̬̐е̹к̛: 
▫ <c:catch var="DivideByZeroException"> 
   <% int x = 10/0; %> 

</c:catch> 



JSTL Core т̌̐о̏е (п̬од̻л̙е̛̦е) 

• у̭ло̛̦̏ опе̶̛̛̬̌: 
▫ <c:if test='${param.p == "val"}'> 
Пɪɨɩъɪɬи p ɧа param е ɪавɧɨ ɧа "val" 
</c:if>  
▫ <c:choose>  
  <c:when test='${param.p=="val"}'>ɨɩ</c:when> 
  <c:otherwise>ɧяɦа ɨɩ</c:otherwise> 
</c:choose> 
 

• ̶̛кл̛:  
▫ <c:forEach var='item' begin='1' end='10'> 
  <c:out value='${item}'/> 
</c:forEach> 
▫ <c:forEach var='item' items='${itemsList}'> 
  <li><c:out value='${item}'/></li> 
</c:forEach> 



Т̌̐ ̴̜̌ло̏е 

• ̴̜̌л ̭̻д̻̬̙̺̌ JSP ̴̬̥̌̐е̦т, ко̜то ̥о̙е д̌ ̭е 
̛̚пол̏̌̚ ̥̦о̐ок̬̌т̦о к̌то пот̬е̛̍тел̭к̛ т̌̐ 

• п̬епо̸̬̻̏̌ ̭е ̛̚пол̦̏̌̚ето ̦̌ ̛̬̹̬̌̚е̛̦е .tag 

 

• ̛̚пол̦̏̌̚е: 
▫ ̌̚ ̬̌̚дел̦́е ̦̌ JSP-то ̦̌ отдел̛̦ ̥одул̛ 

▫ ̌̚ по̏то̬̦о ̛̚пол̦̏̌̚е ̦̌ ло̛̐к̌ 

 

• ̛̏до̏е: 
▫ ̭̥̌о̭то́тел̛̦ ;̍е̚ т́лоͿ:  <m:opa /> 
▫ подд̛̻̬̙̺̌ д̬у̛̐ т̌̐о̏е ;̭ т́лоͿ: <m:opa>X</m:opa> 



П̛̬̥е̬е̦ т̌̐ ̴̜̌л 

• ̴̜̌л ̭ ̛̥е opa.tag ;̭̥̌о̭то́теле̦Ϳ: 
<%@ tag body-content="empty" %> 

<%@ attribute name="firstName" required="true"%>  

<h1>Hello, <%= firstName %> !</h1> 

 

• по̭т̦̌̏́е ̦̌ opa.tag ̏ /WEB-INF/tags 

 

• декл̛̬̬̦̌̌е: 
<%@ taglib prefix="m" tagdir="/WEB-INF/tags" %> 

 

• упот̬е̍̌: 
<m:opa firstName="Penn"/> 



Unified Expression Language (UEL) 

• по̏̚ол́̏̌ ле̭̦ото до̭т̻п̦̏̌е ̦̌ о̍ект̛, те̵̛̦те 
п̬оп̻̬т̛т̌ ̛ ̥етод̛ от JSP ̛ JSF ̭т̶̛̛̬̦̌ 

• ̛̭̦т̌к̛̭̭:  ${ el ɢɡɪɚɡ } 
 

• ̥̌̚е̭т̏̌ JSP action т̌̐о̏ете: 
▫ <jsp:useBean id="user" scope="request" /> 
▫ <jsp:setProperty name="user" property="name" 
value="Penn" /> 

▫ <jsp:getProperty name="user" property="name"/> 
• п̛̬̥е̬: 
▫ ${opa.prop = "Penn"} 
▫ ${opa.prop} 



П̬ед̛̥̭т̏̌ ̦̌ UEL 

• д̌̏̌ к̬̌тк̌ ̦от̶̛̌́ ̌̚ до̭т̻п до д̛̦̦̌ ̏ scope-о̏е 
page, request, session ̛ application 
${course} 

• ле̭е̦ до̭т̻п до еле̥е̦т̛ ̦̌ колеќ̶̛ 
${students[2]} 

• ле̭е̦ до̭т̻п до п̬оп̻̬т̛т̌ ̦̌ bean о̍ект̛: 
${course.presenter.name} 

• до̭т̻п до п̬̥̌̌ет̛̬ ̦̌ ̌́̏̚к̌т̌, ̵ед̛̻̬, cookies, … 

${param["studentCount"]} 

${cookie["dateOfLastVisit"]} 



П̬ед̛̥̭т̏̌ ̦̌ UEL (п̬од̻л̙е̛̦е) 

• ̦̌̍о̬ от п̬о̭т̛ опе̬̌то̛̬ (+, -, *, /, =, <, >, ==, &&, 

||, ?:, empty, not): 
${(2 + 5) * 3} 

${course.studentCount - 1} 

${not empty presenter ? "ɬɭк ɫъɦ" : "ɭɫɩах ɫе" } 

• ̌̏то̥̌т̸̛̦о ко̦̏е̬т̛̬̦̌е ̦̌ т̛по̏е к̻̥ ̭т̛̬̦̐ 

• ̻̥̏̚о̙̦о̭т ̌̚ ̛̛̏̚к̦̏̌е ̦̌ ̴у̦к̶̛̛: 
${fn:length("It’s the cycle of life…")} 
• ̬̻̺̏̌ п̬̌̚е̦ ̭т̛̬̦̐ ̥̏е̭то 

exception: 
${thisIsNull.prop}  "" 



До̭т̻п до о̍ект̛ п̛̬ UEL 

• ̌т̛̬̍ут̛те ̥о̐̌т д̌ ̭е т̻̬̭́т ̏ ко̦к̬ете̦ scope: 
${session.course} 

• ̌ко ̛̥ето ̦̌ ̌т̛̬̍ут̌ ̦е е ̏̌л̛де̦ Java 
̛де̦т̴̛̛к̌то̬, ̭е ̛̚пол̏̌̚ ̌лте̬̦̌т̛̦̏̌т̌ 
̦от̶̛̌́: 
${session[course.with.dots]} 

• ̌ко ̦е ̭е ̌̚д̌де scope, т̻̬̭е̦ето ̦̌ о̍ект̌ ̭е 
̛̻̬̹̏̏̌̚ от ̦̜̌-̥̌лќ̛ к̻̥ ̦̜̌-̐оле̛̥́ scope: 

▫ pageContext 

▫ request 

▫ session 

▫ application 



Model-View-Controller (MVC) 

• ̭о̴туе̬е̦ pattern ̬̌̚дел̺́ п̬е̚е̦т̶̛̌́т̌ ̦̌ ̴̛̦о̶̛̬̥̌́ 
от ̬̌̍от̌т̌ ̦̌ пот̬е̛̍тел́ ̭ ̦е́ 
• ̛̚пол̏̌̚ ̭е п̛̬ ̛̏̚у̌л̛̦ п̛̬ло̙е̛̦́ 
• ̬̌̚дел́ п̛̬ло̙е̛̦ето ̦̌: 
▫ model - ̵̭̻̬̦̌́̏̌ д̛̦̦̌те,  

̭̻̭то̛̦́ето ̛ ̛̦̍̚е̭ ло̛̐к̌т̌;  
̴̛̦о̛̬̥̬̌ view-то п̛̬ п̬о̥̦́̌  
̦̌ ̭̻̭то̛̦́ето * 
▫ view - п̬ед̭т̌̏́ ̛̏̚у̌л̦о д̛̦̦̌те 

от ̥одел̌ 
▫ controller - п̛̬е̥̌ пот̬е̛̍тел̭к̛те 

ко̥̦̌д̛ ̛ ̦̌ т̵̦́̌ ̍̌̌̚ ̛̥̦̌пул̛̬̌  
д̛̦̦̌те ̏ ̥одел̌; п̬̺̌̌ ̛̭̦̐̌л̛ ̌̚  
п̬о̥̦́̌ ̦̌ view-то 



Model-View-Controller (п̬од̻л̙е̛̦е) 

• ̛̏д̛̥о̭т ̥е̙ду ко̥по̦е̦т̛те: 
▫ ̥одел̻т ̦е ̦̌̚е ̌̚ о̭т̦̌̌л̛те ко̥по̦е̦т̛ 

▫ view-то ̦̌̚е ̭̥̌о ̌̚ ̥одел̌ 

▫ ко̦т̬оле̬̻т ̦̌̚е ̌̚ ̥одел̌ ̛ view-то 

 

• ̭̻̭т̛̦̌̏ ̸̭̌т̛ ̦̌ pattern-а: 

▫ composite pattern (view) 

▫ strategy pattern (view ̛ ко̦т̬оле̬) 

▫ observer pattern (view ̛ ̥одел) 



Model-View-Controller - п̛̬̥е̬ 

• пот̬е̛̍тел́т ̛̚п̬̺̌̌ ко̥̦̌д̌ ̌̚ до̦̍̌̏́е ̦̌ еле̥е̦т 
̏ ̭п̛̭̻к̌: 
▫ ко̦т̬оле̬̻т полу̸̌̏̌ ко̥̦̌д̌т̌ 

̛ ̥од̴̶̛̛̛̬̌ ̥одел̌ 

▫ ̥одел̻т ̴̛̦о̛̬̥̬̌ view-то ̌̚ 
п̬о̥̦́̌т̌ 

▫ view-то ̛̏̚у̌л̛̛̬̌̚ ̦о̛̏́  
еле̥е̦т 

• пот̬е̛̍тел́т ̛̚п̬̺̌̌ ко̥̦̌д̌ 
̌̚ ̭к̬ол̛̬̦̌е: 

▫ ко̦т̬оле̬̻т ́ полу̸̌̏̌ ̛ п̬̺̌̌ 
̛̭̦̐̌л до view-то 

▫ view-то ̭к̬ол̛̬̌ ̭п̛̭̻к̌ 



MVC ̛ ̥̬е̙̌т̌ (model 2) 

ඹ пот̬е̛̍тел́т п̬̺̌̌ ̌́̏̚к̌ ̦̌ д̌де̦ URL 

ය ко̦т̬оле̬̻т ̛̛̏̚к̏̌ ̥одел̌ ̛ полу̸̌̏̌ д̛̦̦̌* 

ර ко̦т̬оле̬̻т ̭̌о̶̛̛̬̌ д̛̦̦̌те ̭ view-то ̛ п̬ед̌̏̌ 
ко̦т̬ол̌ ̦̌ view-то 

඼ view-то ̛̚пол̏̌̚ д̛̦̦̌те ̛ ̛̬̙̐̌̚д̌ п̬е̚е̦т̶̛̌́ 

ල полу̸е̦̌т̌ п̬е̚е̦т̶̛̌́ ̭е ̬̻̺̏̌ ̦̌ пот̬е̛̍тел́ 



Де̥о̦̭т̶̛̬̌́ 



JavaServer Faces (JSF) 

• Java framework ̌̚ ̭̻̚д̦̌̏̌е ̦̌ ко̥по̦е̦т̦о-

̛̛̬̦̍̌̌̚ уе̍ п̛̬ло̙е̛̦́ 

 

• ̛̚пол̏̌̚ request-driven MVC: 

▫ ̥одел - managed bean-о̏е, ejb-т̌ ̛ entity-т̌ ;beans) 

▫ view - JSF UI т̌̐о̏е ̛ Facelets (xml ̴̜̌ло̏еͿ 
▫ ко̦т̬оле̬ - ̬ут̛̬̌ ̌́̏̚к̛ ̛ ̛̛̬̍̌̚  

view, което д̌ ̭е ̛̏̚у̌л̛̛̬̌̚;  
ко̦т̬оле̬̌ е ̭т̦̌д̬̌те̦  - FacesServlet 



Out of scope 

• ʯ̌ ̭̻̬̏лет̛: filter-̛, listener-̛, web.xml де̭к̛̬пто̬, 

̭̻̬̏лет ̦̌от̶̛̛̌, ̛̚п̬̺̦̌̌е ̦̌ ̴̜̌ло̏е, 
̵̛̭̦̬̌о̛̦̦ ̭̻̬̏лет̛, ̸̭̌т̸̛̛̦ де̭к̛̬пто̛̬ ̛ д̬у̛̐ 

 

• ʯ̌ JSP-т̌: дет̜̌л̛ ̌̚ JSP д̛̬ект̛̛̏те ̛ JSTL т̌̐о̏е 
(Format, SQL, XML, ̴у̦к̶̛̛Ϳ, ̭̻̚д̦̌̏̌е ̦̌ 
пот̬е̛̍тел̭к̛ т̌̐о̏е, deferred UEL ̛̛̬̌̚̚ 

 

• ʯ̌ JSF те̵̦оло̛̐́т̌: по̸т̛ ̸̛̭̏ко  



ʦ̻п̬о̛̭ 



ʥл̌̐од̬̌́ ̌̚ ̛̛̦̥̦̏̌ето 


