
Рɚɡшɢɪеɧɨɬɨ ɪɚɡɛɢɪɚɧе ɡɚ 
ɢɧɬеɪфеɣɫɢ (ɜɤɥ. ɜ .NET) 

* Ʉɨɝɚɬɨ ɧɟ ɢɫɤɚɦɟ ɞɚ ɪɟɚɥɢɡɢɪɚɦɟ ɧɚɫɥɟɞɫɬɜɨ ɧɚ ɬɢɩɨɜɟ, ɧɨ ɨɛɳ ɞɨɝɨɜɨɪ ɡɚ 
ɩɨɜɟɞɟɧɢɟ. 
* CLR ɩɨɞɞɴɪɠɚ ɟɞɢɧɢɱɧɨ ɧɚɫɥɟɞяɜɚɧɟ ɧɚ ɢɦɩɥɟɦɟɧɬɚɰɢя ɢ ɦɧɨɠɟɫɬɜɟɧɨ ɧɚ 
ɢɧɬɟɪɮɟɣɫɢ 

•ɂɧɬɟɪɮɟɣɫɢɬɟ ɜ C# ɦɨɝɚɬ ɞɚ ɞɟɮɢɧɢɪɚɬ ɢ ɫɴɛɢɬɢя, ɫɜɨɣɫɬɜɚ ɛɟɡ ɢ ɫ ɩɚɪɚɦɟɬɪɢ, ɬɴɣ 
ɤɚɬɨ ɬɟ ɫɚ ɜɫɴɳɧɨɫɬ ɦɟɬɨɞɢ 

• ɫɩɨɪɟɞ CLR ɢɧɬɟɪɮɟɣɫɢɬɟ ɦɨɝɚɬ ɞɚ ɩɪɢɬɟɠɚɜɚɬ ɢ ɫɬɚɬɢɱɧɢ ɦɟɬɨɞɢ, ɩɨɥɟɬɚ ɢ 
ɤɨɧɫɬɪɭɤɬɨɪɢ (ɧɚ ɬɢɩɚ), ɧɨ ɧяɤɨɢ ɟɡɢɰɢ (ɋ#) ɧɟ ɝɨ ɩɨɡɜɨɥяɜɚɬ. 
* ɢɧɬɟɪɮɟɣɫɢɬɟ ɫɟ ɦɚɪɤɢɪɚɬ ɫ public, protected, private, internal ( ɤɚɤɬɨ ɤɥɚɫɨɜɟɬɟ ɢɥɢ 
ɫɬɪɭɤɬɭɪɢɬɟ) 
* ɚɤɨ ɧɟ ɭɤɚɠɟɬɟ ɦɟɬɨɞ ɜ ɢɦɩɥɟɦɟɧɬɚɰɢяɬɚ ɦɭ ɫ virtual, ɬɨɣ ɫɟ ɫɱɢɬɚ virtual, sealed 

* ɬɢɩɴɬ ɬɪяɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚ ɜɫɢɱɤɢ ɦɟɬɨɞɢ ɧɚ ɧɚɫɥɟɞɟɧɢɬɟ ɢɧɬɟɪɮɟɣɫɢ. ȼ 
ɩɪɨɬɢɜɟɧ ɫɥɭɱɚɣ ɬɨɣ ɟ ɚɛɫɬɪɚɤɬɟɧ (ɧɟɡɚɜɴɪɲɟɧ) ɬɢɩ. 
* ɨɛɟɤɬɢ ɨɬ ɞɚɞɟɧ ɬɢɩ ɦɨɝɚɬ ɞɚ ɫɟ ɬɪɟɬɢɪɚɬ ɢ ɤɚɬɨ ɧяɤɨɣ ɨɬ ɧɟɝɨɜɢɬɟ ɢɧɬɟɪɟɣɫɢ: 



String s = “Student”; 
//ɫɟɝɚ ɦɨɝɚɬ ɞɚ ɫɟ ɜɢɤɚɬ ɦɟɬɨɞɢɬɟ ɧɚ  ɢɧɬɟɪɮɟɣɫɢɬɟ ɢɦɩɥɟɦɟɧɬɢɪɚɧɢ  
// ɜ ɬɢɩɚ String ɢ Object: IComparable; ICloneable; IConvertible, IEnumerable 
IComparable comparable = s; 
// ɫ ɝɨɪɧɚɬɚ ɩɪɨɦ. ɦɨɝɚɬ ɞɚ ɫɟ ɜɢɤɚɬ ɫɚɦɨ ɦɟɬɨɞɢɬɟ ɧɚ IComparable 
ICloneable cloneable = s; 
// ɩɪɨɦɟɧɥɢɜɚ ɨɬ ɬɢɩ ɢɧɬɟɪɮɟɣɫ ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɜ ɞɪɭɝ 
// ɢɧɬɟɪɮɟɣɫ, ɚɤɨ ɢ ɞɜɚɬɚ ɫɟ ɩɨɞɞɴɪɠɚɬ ɜ ɬɢɩɚ 
IEnumerable enumerable = (IEnumerable) cloneable; 

 ȼɫɢɱɤɢ ɞɟɣɫɬɜɢя ɢɡɩɴɥɧɟɧɢɟ ɫ comparable, cloneable, enumerable ɢɥɢ s, 
ɜɫɴɳɧɨɫɬ ɜɥɢяяɬ  ɧɚ ɨɛɟɤɬɚ “s”. Ɍɢɩɴɬ ɧɚ ɩɪɨɦɟɧɥɢɜɚɬɚ ɨɩɪɟɞɟɥя ɫɚɦɨ 
ɞɨɩɭɫɬɢɦɢɬɟ ɞɟɣɫɬɜɢя, ɤɨɢɬɨ ɫɟ ɢɡɩɴɥɧяɜɚɬ ɫ ɧɟя 

 
 Ɋɟɚɥɢɡɚɰɢяɬɚ ɧɚ ɧɚɫɥɟɞɟɧ ɢɧɬɟɪɮ.ɦɟɬɨɞ ɨɬɪɚɡяɜɚ ɫɩɟɰɢɮɢɤɚɬɚ ɧɚ 

ɤɨɧɤɪɟɬɧɢя ɨɛɟɤɬ, ɧɨ ɩɪɢ ɡɚɞɴɥɠɢɬɟɥɧɚ ɫɢɝɧɚɬɭɪɚ ɧɚ ɦɟɬɨɞɚ. Ⱥɤɨ ɟ 
ɧɟɨɛɯɨɞɢɦɨ, ɤɨɞɴɬ ɩɪɚɜɢ ɧɭɠɧɢɬɟ ɩɪɟɨɛɪɚɡɭɜɚɧɢя ɜ ɬɢɩɚ (ɧɚɩɪ. ɡɚ 
IComparable()) 



ɩɪɢɦɟɪ ɧɚ 3 ɞɟɮɢɧɢɪɚɧɢ ɜ FCL (Framework Class Library) ɢɧɬɟɪɮɟɣɫɚ: 
public interface System. Collections.IEnumerable 
{ IEnumerator GetEnumerator(); } 
public interface System.Collections.IEnumerator 
{ 
 Boolean MoveNext(); 
 void Reset(); 
 Object Current { get;}  //ɫɜɨɣɫɬɜɨ ɡɚ ɱɟɬɟɧɟ 
} 
public interface System.IComparable 
{ 
 Int32 CompareTo (Object object); 
} 

 Ɍɢɩ ɢɥɢ ɢɧɬɟɪɮɟɣɫ? Ɂɚ ɢ ɩɪɨɬɢɜ: 
 ɤɨɟ ɟ ɜɚɠɧɨɬɨ: IS-A? ɢɥɢ CAN DO (ɢɧɬɟɪɮɟɣɫ)? 
 Ʌɟɫɧɨ ɢɡɩɨɥɡɜɚɧɟ: ɚɤɨ ɪɚɛɨɬɢɬɟ ɫ ɬɢɩɨɜɟ – ɧɚɫɥɟɞяɜɚɬɟ ɝɨɬɨɜɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɧɚ 

ɬɢɩɚ 
 ɍɫɬɨɣɱɢɜɚ ɢɦɩɥɟɦɟɧɬɚɰɢя ɩɪɢ ɬɢɩ. ɂɧɬɟɪɮɟɣɫɴɬ ɜɫɟɤɢ ɩɴɬ ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚ ɫ 

ɜɴɡɦɨɠɧɨɫɬ ɡɚ ɝɪɟɲɤɢ 
 Ɉɬɧɨɫɧɨ ɧɨɜɢ ɜɟɪɫɢɢ – ɩɪɨɦɟɧɢ ɜ ɛɚɡɨɜ ɬɢɩ ɫɟ ɧɚɫɥɟɞяɜɚɬ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬ ɨɬ 

ɩɪɨɦɟɧɢ ɜ ɩɪɨɢɡɜɨɞɧɢɬɟ. Ⱦɨɪɢ ɧɟ ɟ ɧɭɠɧɚ ɩɪɟɤɨɦɩɢɥɚɰɢя. Ɍɨɜɚ ɧɟ ɟ ɬɚɤɚ ɩɪɢ 
ɩɪɨɦяɧɚ ɜ ɢɧɬɟɪɮɟɣɫɧɚ ɞɟɮɢɧɰɢя. 



 ɉɪɨɛɥɟɦ ɫ ɩɪɨɦяɧɚ ɧɚ ɩɨɥɟ ɜ boxed value ɬɢɩ ɢ ɪɟɲɚɜɚɧɟɬɨ ɦɭ 
ɩɨɫɪɟɞɫɬɜɨɦ ɢɧɬɟɪɮɟɣɫɢ 
ɟɬɨ ɩɪɨɛɥɟɦɚ: 
using System; 
struct Point 
{ public Int32 x,y; 
 public void Change(Int32 x, Int32 y)  { this.x = x; this.y = y; } 

 public override String ToString() 
  д rОturn StrТnР.FormКt( “д0ж, д1ж”, б, в);   } 
} 
class App 
 { static void Main() 
  { 

  Point p = new Point();    // ɜ ɫɬɟɤ  - point ɟ ɫɬɨɣɧɨɫɬɟɧ ɬɢɩ 
    p.x = p.y = 1; 
  Console.WriteLine(p); // (1,1) 
  p.Change(2, 2); 
  Console.WriteLine(p); // (2, 2) 

  Object o = p;  // boxing 
  Console.WriteLine( o ); (2, 2) 
  (( Point) o).Change(3, 3); // ɡɚɳɨɬɨ Change() ɟ ɦɟɬɨɞ ɧɚ Point 
// “ ɨ “ ɫɟ ɪɚɡɨɩɚɤɨɜɚ. ɉɨɥɟɬɚɬɚ ɦɭ ɫɟ ɤɨɩɢɪɚɬ ɜ ɧɨɜ value type Point ɜ ɫɬɟɤɚ  
     //ɢ ɫɟ ɩɪɨɦɟɧяɬ ɧɚ 3 
  Console.WriteLine( o ); // (2, 2) – ɬɨɜɚ ɟ “ɩɚɤɟɬɢɪɚɧɢяɬ” ɨɛɟɤɬ 

// ɋ++ ɩɨɡɜɨɥяɜɚ ɩɪɨɦяɧɚ ɜ ɩɨɥɟɬɚ ɧɚ ɨɩɚɤɨɜɚɧ ɬɢɩ, ɧɨ ɋ# - ɧɟ. Ɋɟɲɟɧɢɟɬɨ: 

1. 



ɟɬɨ ɪɟɲɟɧɢɟ ɧɚ ɩɪɨɛɥɟɦɚ (ɜɴɜɟɠɞɚɦɟ ɢɧɬɟɪɮɟɣɫ): 
using System; 
interface IChangeBoxedPoint { 
 void Change(Int32 x, Int32 y); 
 } 
struct Point  : IChangeBoxedPoint  

{ public Int32 x,y; 
 public void Change(Int32 x, Int32 y)  { this.x = x; this.y = y;} 
 public override String ToString() 
  д rОturn StrТnР.FormКt( “д0ж, д1ж”, б, в);  
  } 
} 

class App 
 { static void Main() 
  { 
  Point p = new Point(); 
  p.x = p.y = 1; 

  Console.WriteLine(p); // (1,1) 
  p.Change(2, 2); 
  Console.WriteLine(p); // (2, 2) 
  Object o = p;   // boxing 
  Console.WriteLine( o ); // (2, 2) 
  (( Point) o).Change(3, 3); // ɡɚɳɨɬɨ Change() ɟ ɦɟɬɨɞ ɧɚ Point 

// “ ɨ “ ɫɟ ɪɚɡɨɩɚɤɨɜɚ. ɉɨɥɟɬɚɬɚ ɦɭ ɫɟ ɤɨɩɢɪɚɬ ɜɴɜ value type Point ɜ ɫɬɟɤɚ ɢ ɫɟ  
// ɩɪɨɦɟɧяɬ ɧɚ 3 



  Console.WriteLine( o );  

  // (2, 2) – ɬɨɜɚ ɟ “ɩɚɤɟɬɢɪɚɧɢяɬ” ɨɛɟɤɬ   ‘ɨ’  
  
//ɨɩɢɬɜɚɦɟ ɬɚɤɚ: 
  ((IChangeBoxedPoint) p).Change(4,4); 
// “p” ɫɟ ɩɪɟɨɛɪɚɡɭɜɚ ɞɨ ɢɧɬɟɪɮɟɣɫ. 
// ɉɪɨɦɟɧяɬ ɫɟ ɫɬɨɣɧɨɫɬɢ ɧɚ 4,4, ɧɨ ɨɛɟɤɬɴɬ ɧɟ ɫɟ ɪɟɮɟɪɢɪɚ 
// ɩɨɜɟɱɟ ɢ ɫɟ ɦɚɪɤɢɪɚ ɡɚ ɢɡɥɢɲɟɧ (garbage collector ɝɨ ɭɧɢɳɨɠɚɜɚ) 
 
  Console.WriteLine(p); // 2,2 
 
// ɫɟɝɚ ɨɩɢɬɜɚɦɟ ɬɚɤɚ: 
  ((IChangeBoxedPoint) o).Change(5,5); 
  Console.WriteLine( o ); // (5,5) 
 
 // ɢɦɚɦɟ ɩɪɟɨɛɪɚɡɭɜɚɧɟ, ɧɟ ɩɚɤɟɬɢɪɚɧɟ ɢɥɢ ɩɪɟɩɚɤɟɬɢɪɚɧɟ!!! 
//  ɨɛɪɴɳɟɧɢɟɬɨ ɟ ɤɴɦ ɩɚɤɟɬɢɪɚɧɢя ɜɟɱɟ  point 
// ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ Change() ɫɟ ɨɬɧɚɫя ɤɴɦ ɧɟɝɨ ɢ ɜɫɢɱɤɨ ɟ ɈɄ 



Иɫɤаɦɟ ɞа ɢɦɩɥɟɦɟɧɬɢɪаɦɟ ɧяɤɨɥɤɨ ɢɧɬɟɪɮɟɣɫа, ɢɦаɳɢ 
ɫɢɝɧаɬɭɪɧɨ-ɟɞɧаɤɴɜ ɦɟɬɨɞ 
 
public interface IWindow 
 { Object GetMenu();  } 
public interface IRestaurant 

 { Object GetMenu();  } 
ɞɟɮɢɧɢɪɚɦɟ ɬɢɩ: 
public class MyPizza : IWindow, IRestaurant 
 { 
 Object IWindow.GetMenu()  д………………….ж 
 Oblect IRestaurant.GetMenu() д ………………..ж 
 //ɨɛɴɪɧɟɬɟ ɜɧɢɦɚɧɢɟ – ɢɧɬɟɪɮɟɣɫɧɢɬɟ ɦɟɬɨɞɢ ɧɟ ɫɚ public – ɞɟɮɢɧɢɪɚɧɢ. 
// Ɍɟ ɫɚ ɩɨɧяɤɨɝɚ public, ɩɨɧяɤɨɝɚ – private (ɤɚɤɬɨ ɳɟ ɜɢɞɢɦ ɜ ɨɛɪɴɳɟɧɢяɬɚ 
// ɤɴɦ ɬяɯ ) 
 public Object GetMenu()  д…………………..ж 
 } 

 
 
ɢɡɩɨɥɡɜɚɦɟ ɬɚɤɚ ɞɟɮɢɧɢɪɚɧɢя ɬɢɩ ɜ ɧяɤɚɤɴɜ ɧɚɲ ɦɟɬɨɞ: 
static void MyMethod() 
 { 

 MyPizza mp = new MyPizza(); // ɢɧɫɬɚɧɰɢя ɧɚ ɬɢɩɚ 
 Object menu; 

2. 



menu = mp.GetMenu(); //ɬɨɜɚ ɟ ɟɞɢɧɫɬɜɟɧɢя яɜɧɨ ɞɟɮɢɧɢɪɚɧ public 
menu = ((IWindow) mp).GetMenu(); 
menu = ((IRestaurant) mp).GetMenu(); 
 } 
 



 ɞɜɨɣɧа ɢɦɩɥɟɦɟɧɬаɰɢя ɧа ɢɧɬɟɪɮɟɣɫɧɢ ɱɥɟɧɨɜɟ 
 
ɤɨɝɚɬɨ ɛɚɡɨɜ ɢɧɬɟɪɮɟɣɫ ɪɚɛɨɬɢ ɫ ɩɚɪɚɦɟɬɪɢ ɨɬ ɞɚɞɟɧ ɬɢɩ, ɧɚɫɥɟɞяɜɚɳɢяɬ ɝɨ ɫɥɟɞɜɚ ɞɚ ɪɚɛɨɬɢ 
ɫ ɫɴɳɢɬɟ ɬɢɩɨɜɟ. ɂɦɚɦɟ ɫɚɧɞɚɪɬɟɧ ɢɧɬɟɪɮɟɣɫ: 
 
public interface IComparable 

 { Int32 CompareTo( Object other); } // ɫɪɚɜɧяɜɚ ɨɛɟɤɬɢ 
 
ɫɴɡɞɚɜɚɦɟ ɧɚɲ ɬɢɩ: 
struct SomeValuetype : IComparable 
{  private Int32 x;  
 public SomeValueType(Int32 x) {this.x = x;} 

 public Int32 CompareTo( Object other) {return(x-((SomeValueType)other).x); 
} 
/ * ɦɨɠɟɦ ɞɚ ɫɪɚɜɧяɜɚɦɟ ɨɛɟɤɬɢ, ɚ ɧɟ ɧɚɲɢя ɬɢɩ. Ʌɨɲɨɬɨ ɟ ɱɟ ɤɨɦɩɢɥɚɬɨɪɴɬ ɧɟ ɨɬɤɪɢɜɚ 
ɝɪɟɲɤɚɬɚ  ɚɤɨ ɧɚɩɢɲɟɦ:*/  
  SomeValueType v = new SomeValueType(0); 
  Object o = new Object(); 

  Int32 n = v.CompareTo(o);  // ɝɪɟɲɤɚ, ɧɨ ɧɟɨɬɤɪɢɬɚ! 
 

 ɪɟɲɟɧɢɟɬɨ ɧɚ ɩɪɨɛɥɟɦɚ ɟ ɩɪɟɡ “ɞɜɨɣɧɚ ɢɦɩɥɟɦɟɧɬɚɰɢя ɧɚ ɱɥɟɧ  ɧɚ ɢɧɬɟɪɮɟɣɫ”: 
 

 ȼ ɧɚɲɢя ɬɢɩ ɫɥɟɞɜɚ ɞɚ ɢɦɚɦɟ 2 ɢɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ CompareTo(). ȿɞɧɚɬɚ ɫɪɚɜɧяɜɚ ɨɛɟɤɬɢ 
(ɤɚɤɬɨ ɟ ɜ ɫɢɝɧɚɬɭɪɚɬɚ ɧɚ ɦɟɬɨɞɚ ɧɚ ɧɚɫɥɟɞɟɧɢя ɢɧɬɟɪɮɟɣɫ), ɧɨ ɧɟ ɟ public. ɂɡɜɴɪɲɜɚ 
ɧɭɠɧɢɬɟ ɩɪɟɨɛɚɡɭɜɚɧɢя ɜ ɬɢɩɨɜɟɬɟ ɢ ɩɪɟɩɪɚɳɚ ɤɴɦ ɫɨɛɫɬɜɟɧɚ ɡɚ ɬɢɩɚ ɪɟɚɥɢɡɚɰɢя ɧɚ 
ComparɟTo(). ȼ ɧɟя ɫɟ ɫɪɚɜɧяɜɚɬ ɢɫɤɚɧɢɬɟ (ɤɨɧɤɪɟɬɧɢ) ɫɬɨɣɧɨɫɬɢ. 

 Ɍɚɤɚ ɤɨɦɩɢɥɚɬɨɪɴɬ “ɯɜɚɳɚ “ ɝɪɟɲɤɚɬɚ ɩɪɢ ɩɨɞɚɞɟɧ ɧɟɩɪɚɜɢɥɟɧ ɬɢɩ: 

ɤɴɞɟ ɜ ‘ɨ’ ɢɦɚ ɱɥɟɧ ‘б’? 

3. 



struct SomeValueType : IComparable { 

private Int32 x; 
public SomeValueType(Int32 x) {this.x = x;} 
 
public Int32 CompareTo(SomeValueType other) { 
return(x – other.x);} 

 
// яɜɧɚ ɢɦɩɥɟɦɟɧɬɚɰɢя ɧɚ ɢɧɬɟɪɮɟɣɫɧɢя ɦɟɬɨɞ 
Int32 IComparable.CompareTo(Object other) //ɢɦɟɬɨ ɟ ɩɴɥɧɨ!! 
{ return CompareTo((SomeValueType) other);  } 

 

ɂɡɩɨɥɡɜɚɧɟɬɨ ɜɟɱɟ ɟ ɬɢɩɨɜɨ-ɨɛɟɡɨɩɚɫɟɧɨ: 
 
SomeValueType x1 = new SomeValueType(1); 
SomeValueType x2 = new SomeValueType(2); 
Int32 n; 
 

n = x1.CompareTo(new Object());  //ɝɪɟɲɤɚ ɩɪɢ ɤɨɦɩɢɥɚɰɢя 
n = x1.CompareTo(x2);  //OK. 
// ɜɢɤɚ ɫ ɟɬɢɩɨɜɨ-ɨɛɟɡɨɩɚɫɟɧɢя ɦɟɬɨɞ 
 
IComparable comp = (IComparable) x1; // ɨɩɚɤɨɜɚ ɫɟ x1 
n = comp.CompareTo(x2); // x2 ɫɴɳɨ ɫɟ ɨɩɚɤɨɜɚ ɢ ɜɫɢɱɤɨ ɟ ɈɄ 

ɜɟɱɟ ɧɟ ɟ ɧɭɠɧɨ ɩɚɤɟɬɢɪɚɧɟ. 
Ɍɨɜɚ ɟ ɞɨɛɪɟ!! 



 Ȼɟɥɟɠɤɚ ɡɚ ɨɛɦɢɫɥяɧɟ: 
ɂɦɩɥɟɦɟɧɬɚɰɢяɬɚ IComparable.CompareTo() ɧɟ ɦɨɠɟ ɞɚ ɢɦɚ ɦɨɞɢɮɢɤɚɬɨɪ ɡɚ ɞɨɫɬɴɩ public ɢɥɢ 
private. Ɍя ɟ ɩɨɧяɤɨɝɚ public (ɤɨɝɚɬɨ ɪɚɛɨɬɢɦ ɫ ɨɛɟɤɬɢ IComparable), ɩɨɧяɤɨɝɚ private (ɤɨɝɚɬɨ 
ɪɚɛɨɬɢɦ ɫ SomeValuetype)!!  
Цɟɥɬɚ ɟ ɨɫɢɝɭɪяɜɚɧɟ ɧɚ ɬɢɩɨɜɚ ɨɛɟɡɨɩɚɫɟɧɨɫɬ! 
 

Ⱦɪɭɝɚ ɜɴɡɦɨɠɧɚ ɰɟɥ  ɧɚ ɞɜɨɣɧɢɬɟ ɢɦɩɥɟɦɟɧɬɚɰɢɢ ɟ ɢɡɛяɝɜɚɧɟ ɧɚ ɧɟɠɟɥɚɧɢ 
ɨɩɟɪɚɰɢɢ ɩɨ ɩɚɤɟɬɢɪɚɧɟ, ɤɚɬɨ ɫɟ ɜɢɤɚ ɩɨɞɯɨɞяɳɚɬɚ ɢɦɩɥɟɦɟɧɬɚɰɢя 



 ɋɴɜɦɟɫɬɢɦɨɫɬ ɧɚ COM-IDL ɞɟɮɢɧɢɰɢɢ ɫ  
    CLR (Common Language Runtime) ɜ .NET    

 
 
          

         Damien 99 

 

 (ɬɟɪɦɢɧɴɬ ɟ: COM Interop) ɡɚ ɫɴɜɦɟɫɬɢɦɨɫɬ ɧɚ COM ɢ CLR 

 ɪɚɛɨɬɢ ɫɟ ɫ  ɦɟɬɚɞɚɧɧɢɬɟ 
 ɫɴɡɞɚɜɚɬ ɫɟ ɩɪɨɤɫɢ-ɨɛɟɤɬɢ ɜ ɤɥɢɟɧɬɫɤɢя ɢ ɜ ɫɴɪɜɴɪɟɧ ɩɪɨɰɟɫ. Ɍɨɣ ɩɨɞɦɟɧя 

ɪɚɛɨɬɚɬɚ ɫ QueryInterface(), AddRef() ɢɥɢ Release() ɨɬ COM ɬɟɯɧɨɥɨɝɢяɬɚ. 
 tools ɩɨɞɩɨɦɚɝɚɳɢ ɩɪɟɯɨɞɚ COM   components in CLR: 
 - Type Library Importer (tlbimp.exe):  ɨɬ type library ɢɧɮɨɪɦɚɰɢя   ɫɴɡɞɚɜɚ 

assembly ɫ ɦɟɬɚɞɚɧɧɨɜɨ ɨɩɢɫɚɧɢɟ ɡɚ ɤɨɦɩɨɧɟɧɬɚ 
 - Type Library Exporter (tlbexp.exe):  type library  CLR assembly 
 - Register Assembly (regasm.exe):  ɡɚɩɢɫ  ɜ Registry ɧɚ ɢɧɮɨɪɦɚɰɢя 

ɡɚ ɚɫɟɦɛɥɢɬɨ, ɬɚɤɚ ɱɟ COM ɤɨɦɩɨɧɟɧɬɢɬɟ  ɦɨɝɚɬ ɞɚ ɜɢɠɞɚɬ ɢ ɩɨɥɡɜɚɬ ɨɛɟɤɬɢ ɨɬ 
ɧɟɝɨ. 



ɩɪɢɦɟɪ: 
ɢɦɚɦɟ COM ɤɨɦɩɨɧɟɧɬ HelloATL  ɫ IDL ɮɚɣɥɨɜɚ ɞɟɮɢɧɢɰɢя: 
 
Тmport “ oКТdl.Тdl”; 
Д oЛУОct, uuТd (FFO3 ……………………………………………………), 
] 
interface IHelloATL : IDispatch 
{  
 HRESULT Hello([in] BSTR bstr); 
} 
library HELLOATLLib 
{ 
 ТmportlТЛ(“stdolО32.tlЛ”); 
 coclass HelloATL 
 { 
 [default] interface IHelloATL; 
 }; 
}; 

 ɤɨɦɩɢɥɢɪɚɦɟ idl ɮɚɣɥɚ. ɉɨɥɭɱɚɜɚɦɟ ɬɢɩɨɜɚ ɛɢɛɥɢɨɬɟɤɚ. 
 type library importer ɨɬ ɬɚɡɢ ɛɢɛɥɢɨɬɟɤɚ ɫɴɡɞɚɜɚ ɧɭɠɧɢя CLR ɮɚɣɥ ɫ 

ɦɟɬɚɞɚɧɧɢ: 2 CLR ɢɧɬɟɪɮɟɣɫɧɢ ɨɩɢɫɚɧɢя (HelloATL (ɡɚ ɤɥɚɫɚ) ɢ 
IHelloATL(ɡɚ ɢɧɬɟɪɮɟɣɫɚ)) ɢ CLR  ɤɥɚɫ – HelloATLClass, ɫɴɨɛɪɚɡɧɨ COM 
ɨɩɢɫɚɧɢɟɬɨ. Ⱥɫɟɦɛɥɢɬɨ ɟ ɜ DLL – HELLOATLLib.dll 
 

 ɜɫɴɳɧɨɫɬ ɟ ɫɴɡɞɚɞɟɧɨ proxy ɡɚ COM ɤɨɦɩɨɧɟɧɬɚ – ɨɛɪɴɳɟɧɢяɬɚ ɳɟ ɫɚ 
ɩɪɟɡ ɧɟɝɨ 



ɚɤɨ ɪɚɡɝɥɟɞɚɦɟ ɬɢɩɨɜɨɬɨ ɨɩɢɫɚɧɢɟ ɨɬ ɦɟɬɚɞɚɧɧɢɬɟ, ɧɚɩɪɢɦɟɪ ɬɚɤɚ: 
 
  HelloATL h = new HelloATL();  
 Type t = h.GetType(); 
 MethodInfo[ ] ma = t.GetMethods(); 
 
  ɡɚ ɧɨɜɨɫɴɡɞɚɞɟɧɢя ɬɢɩ – HelloATL ɳɟ ɜɢɞɢɦ ɫɥɟɞɧɢɬɟ ɦɟɬɨɞɢ: 
Void Hello(System.String) // ɧɚɲɢяɬ ɦɟɬɨɞ ɨɬ idl ɢɧɬɟɪɮɟɣɫɚ 
 
System.Runtime.Remoting.ObjRef CreateObjRef(System.Type) 
   // ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ proxy ɨɬ ɞɚɞɟɧɢя ɬɢɩ 
Boolean Equals(System.Object) // ɫɬɚɧɞɚɪɬɟɧ – ɡɚ ɫɪɚɜɧяɜɚɧɟ ɧɚ ɬɢɩɨɜɟ 

System.String ToString()  // ɫɬɚɧɞɚɪɬɟɧ – ɡɚ ɜɪɴɳɚɧɟ ɢɦɟɬɨ ɧɚ ɬɢɩɚ 

System.Type GetType()  // ɫɬɚɧɞɚɪɬɟɧ – ɜɪɴɳɚ ɨɛɟɤɬ ɨɬ ɬɢɩ ‘Type’ ɫ 

    // ɨɩɢɫɚɧɢя ɧɚ ɦɟɬɚɞɚɧɧɢɬɟ ɧɚ ɫɴɡɞɚɞɟɧɢя ɬɢɩ 



Dynamic Dispatch 
 
perhaps the biggest change in C# 4.0  ( Visual studio 2010 ) are in the interop features. 
C# now supports dynamic late-binding. The language has always been strongly typed, and it continues 
 to be so in version 4.0.  But there are times when you need to communicate with systems not based on 
 .NET- using controls for example. 
Traditionally, there were at least two approaches to this. The first was simply to import the foreign model 
 directly into .NET as a proxy. COM Interop provides one example. Since the original release of the .NET 
 Framework, it has used this strategy with a tool - TLBIMP,  which creates new .NET proxy types you  
can use directly from C#. 

The second approach abandons the C# type system entirely (to embed strings and data in your code). 
 This is what you do whenever you write code that, say, invokes a method on a JScript object or when 
 you embed a SQL query in your ADO.NET application.  
The dynamic keyword in C# is a response. 
 LОt’s stКrt аТtС К sТmplО ОбКmplО. NormКllв, аТtСout ‘dвnКmТc’, Тt rОquТrОs К lot oП ТnПrКstructurО codО, 
 such as: 

object o = GetObject();  
Type t = o.GetType();  
object result = t.InvokeMember("MвMethod", BindingFlags.InvokeMethod,  o,…);  
int i = Convert.ToInt32(result);  



With the dynamic keyword, instead of calling a method MyMethod on some object , you can now tell 
 tСО compТlОr to plОКsО trОКt ‘o’ Кs dвnКmТc Кnd dОlКв Кll КnКlвsТs untТl run tТmО. 
 Code that does that looks like this: 
 
dynamic o = GetObject();  
int i = o.MyMethod();  
 
It works, and it accomplishes the same thing. 
This is shortened & simplified C# syntax. Somewhere inside  in a surrounding   
 ScriptObject class, the InvokeMember  method exists. 

In C# 4.0, dynamic is a built-in type.  
Note, however, that dynamic is different from var.  
 
Variables declared with var actually do have a strong type, 
 but the programmer has left it up to the compiler to figure it out.  
When the programmer uses dynamic, tСО compТlОr doОsn’t knoа аСКt tвpО Тs ЛОТnР  
used—the programmer leaves figuring it out up to the runtime.  





Embedding COM Interop Types 
 
This is more of a C# compiler feature than a C# language feature, but now, having dynamic, you can 
 use a COM interop assembly without that assembly having to be present at run time. The goal is to 
 reduce the burden of deploying COM interop assemblies with your application. 
 
 
When COM interop was introduced in the original version of the .NET Framework, the notion of a  
Primary Interop Assembly (PIA) was created. This was an attempt to solve the problem of  
sharing COM objects among components. If you had different interop assemblies that defined an 
 EбcОl АorksСООt, аО аouldn’t ЛО КЛlО to sСКrО tСОsО АorksСООts ЛОtаООn componОnts, ЛОcКusО tСОв 
 would be different .NET types. The PIA fixed this by existing only once—all clients used it, and the  
.NET types always matched. 
TСouРС К ПТnО ТdОК on pКpОr, Тn prКctТcО dОploвТnР К PIA turns out to ЛО К СОКdКcСО, ЛОcКusО tСОrО’s  
only one, and multiple applications could try to install or uninstall it. Matters are complicated because  
PIAs КrО oПtОn lКrРО, OППТcО doОsn’t dОploв tСОm аТtС dОПКult OППТcО ТnstКllКtТons, Кnd usОrs cКn  
circumvent this single assembly system easily just by using TLBIMP to create their own interop assembly. 
 
 
The practice now: 
 ОvОn аТtСout knoаlОdРО oП tСО dОtКТls, Тt’s КnotСОr ПОКturО— dynamic—you should be able to use without  
a problem. So, you tell the compiler to embed interop types for you in Visual Studio by setting the  
Embed Interop Types property on your reference to true. 



From theory to practice: Easy Access to COM Objects from .NET structure 
 
An object is said to be dynamic аСОn Тts structurО Кnd ЛОСКvТor КrОn’t Пullв dОscrТЛОd Лв К stКtТcКllв 
 dОПТnОd tвpО tСКt tСО compТlОr knoаs tСorouРСlв. LОt’s look Кt К sТmplО ОбКmplО. In К scrТptТnР lКnРuКРО 
 such as VBScript, the following code runs successfully: 
Set word = CreateObject("Word.Application")  
 
The CreateObject() assumes that the string it gets as an argument is the progID of a registered COM object. 
 It creates an instance of the component and returns its IDispatch automation interface.  
The details of the IDispatch interface are never visible at the level of the scripting language.  
What matters is that you can write code such as: 
 
Set word = CreateObject("Word.Application") 
 word.Visible = True 
 Set doc = word.Documents.Add() 
 Set selection = word.Selection 
 selection.TypeText "Hello, world"  
selection.TypeParagraph() 
doc.SaveAs(fileName)  
 
In this code, you first create a reference to a component that automates the behavior of the underlying 
 Microsoft Office Word application. Next, you make the Word main window visible, add a new document, 
 write some text into it and then save the document somewhere. The code is clear, reads well and,  
more importantly, works just fine. 

The reason this works, however, is due to a particular capability offered by VBScript—late binding.  



In Visual Basic, the CreateObject() exists for (strong) compatibility reasons.  
The point is that .NET Framework-based languages were designed with early binding in mind.  
COM interoperability is a scenario addressed by the .NET Framework but never specifically supported  
by languages with keywords and facilities—not until C# 4.0. 
 
C# 4.0 (and Visual Basic) has dynamic lookup capabilities that indicate late binding is now an approved  
practice for .NET Framework developers. With dynamic lookup, you can code access to methods,  
properties, indexer properties and fields in a way that bypasses static type checking to be resolved  
at run time. 

***** Dynamic Language Runtime – what is happening inside? 
 

LОt’s sОО аСКt СКppОns аСОn tСО compТlОr ОncountОrs tСО ПolloаТnР codО: 
 
class Program 
 {  
static void Main(string[] args)  
   {  
 dynamic x = 1;  
 Console.WriteLine(x);  
    }  
}  



******Within the DLR, the compiler-provided expression is encapsulated in a dynamically updated site  
object. A site object is responsible for binding methods to objects on the fly.  

The Real Implementation of a Dynamic Variable: 
 
internal class Program  
{  
private static void Main(string[] args)  
 { 
 object x = 1;  
if (MainSiteContainer.site1 == null)  
   { MainSiteContainer.site1 = CallSite< Action<CallSite, Type, object>>  
     .Create(Binder.InvokeMember( "WriteLine", null, typeof(Program),  
 
      new CSharpArgumentInfo[] { CSharpArgumentInfo.Create(...) }));  
    }  
 
MainSiteContainer.site1.Target.Invoke( site1, typeof(Console), x);  
 }  
 
private static class MainSiteContainer 
 { 
 public static CallSite<Action<CallSite, Type, object>> site1; 
 }  
}  

The dynamic variable is mapped to a System.Object instance and then a site is created for the program 
 in the DLR. The site manages a binding between the WriteLine method with its parameters and the  
target object. The binding holds within the context of the type Program.  

To invoke the method Console.WriteLine on a dynamic variable,  

you invoke the site and pass the target object (Console) and its  

parameters (in this case the dynamic variable). Internally, the site 

 will check whether the target object really has a member WriteLine 

 that can accept a parameter like the object currently stored in  

the variable x  



The dynamic kОваord Кnd otСОr COM ТntОrop ПОКturОs ТntroducОd Тn C# 4.0 don’t mКkО К pТОcО 
 of code necessarily faster, but it enables you to write C# code as if it were script.  

Since the beginning of the .NET Framework, you could wrap a COM  
object into a managed class and use it from a .NET-based application.  
For this to happen, you need to use  using a  
primary interop assembly (PIA). 
PIAs are necessary and must be deployed along with client applications.  
However, PIAs are too big and wrap up an entire COM API. 
 
Visual Studio 2010 offers the no-PIA option.  
No-PIA rОПОrs to tСО compТlОr’s КЛТlТtв to ОmЛОd rОquТrОd  
dОПТnТtТons вou’d РОt Пrom К PIA Тn tСО currОnt КssОmЛlв. As К rОsult,  
only definitions that are really needed are found in the final assembly  
Кnd tСОrО’s no nООd Пor вou to pКck vОndor’s PIAs Тn вour sОtup. 

In summary, working with COM objects can still be expensive, but the 
 COM interop support in C# 4.0 makes the code you write far simpler.  
 
COM is a necessary evil in the .NET Frameworok, but dynamic makes  
it a bit less so.  



 
 

ActiveX 



AМtТvОБ ɤɨɧɬɪɨɥɢ 

 ActiveX ɤɨɧɬɪɨɥɢɬɟ ɫɚ ɧɚɣ-ɩɨɩɭɥяɪɧɚɬɚ 
ɡɚ ɦɨɦɟɧɬɚ ɱɚɫɬ ɨɬ ActiveX 
ɬɟɯɧɨɥɨɝɢяɬɚ.  Ɉɫɜɟɧ ɬяɯ ɫɟ ɢɡɩɨɥɡɜɚɬ: 
 ActiveX Data Object (ADO)  

 Active Server Pages (ASP)  

 Ɍɟ ɫɚ COM ɛɚɡɢɪɚɧɢ ɢ ɫɥɟɞɨɜɚɬɟɥɧɨ ɫɟ 
ɩɨɞɱɢɧяɜɚɬ ɧɚ ɩɪɚɜɢɥɚɬɚ ɢ 
ɤɨɧɰɟɩɰɢɢɬɟ ɜ COM ɦɨɞɟɥɚ. 

 



AМtТvОБ ɤɨɧɬɪɨɥɢ 

 ActiveX ɤɨɧɬɪɨɥ - ɮɭɧɤɰɢɨɧɚɥɧɨ ɡɚɜɴɪɲɟɧɨ ɩɚɪɱɟ 
ɤɨɞ, ɩɚɤɟɬɢɪɚɧɨ ɡɚ ɦɧɨɝɨɤɪɚɬɧɨ ɢɡɩɨɥɡɜɚɧɟ ɢ 
ɩɪɟɞɨɫɬɚɜяɳɨ ɨɩɪɟɞɟɥɟɧ ɢɧɬɟɪɮɟɣɫ ɡɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɥɢɟɧɬɢɬɟ ɫɢ.  

 AМtТvОБ ɤɨɧɬɪɨɥɴɬ ɟ COM ɨɛɟɤɬ, ɧɨ ɡɚɞɴɥɠɟɧ ɞɚ 
ɢɦɩɥɟɦɟɧɬɢɪɚ ɨɩɪɟɞɟɥɟɧɢ ɢɧɬɟɪɮɟɣɫɢ, ɤɨɢɬɨ ɝɨ 
ɤɚɪɚɬ ɞɚ ɫɟ ɞɴɪɠɢ ɤɚɬɨ ɤɨɧɬɪɨɥ.  

 ActivɟX ɤɨɧɬɪɨɥɢɬɟ ɡɚɞɴɥɠɢɬɟɥɧɨ ɢɦɩɥɟɦɟɧɬɢɪɚɬ 
ɫɚɦɨ ɢɧɬɟɪɮɟɣɫɚ IUnknown.  

 ɉɨɜɟɱɟɬɨ ɤɨɧɬɪɨɥɢ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɢɧɬɟɪɮɟɣɫɚ 
IDТspatМС, ɤɨɟɬɨ ɝɢ ɩɪɚɜɢ AutomatТon ɫɴɪɜɴɪɢ 
(ɟɤɫɩɨɧɢɪɚɬ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ).  

 



AМtТvОБ ɤɨɧɬɪɨɥɢ 

 ActivɟX ɤɨɧɬɪɨɥɢɬɟ ɦɨɝɚɬ ɞɚ ɫɚ ɤɚɤɬɨ 
ɜɢɞɢɦɢ (ɩɨɞɞɴɪɠɚɬ ɫɜɨɣ ɩɪɨɡɨɪɟɰ), 
ɬɚɤɚ ɢ ɧɟɜɢɞɢɦɢ, ɩɪɢ ɤɨɟɬɨ ɬɟ ɧяɦɚɬ 
ɫɜɨɣ ɩɪɨɡɨɪɟɰ – ɪɢɫɭɜɚɬ ɫɟ ɜ ɩɪɨɡɨɪɟɰɚ 
ɧɚ ɤɨɧɬɟɣɧɟɪɚ.  

 



AМtТvОБ ɤɨɧɬɪɨɥɢ 

 Кɨɧɬɪɨɥɴɬ ɦɨɠɟ ɞɚ ɟ ɚɤɬɢɜɟɧ (ɫ ɢɥɢ ɛɟɡ 
ɩɪɨɡɨɪɟɰ) ɢɥɢ ɧɟɚɤɬɢɜɟɧ. Ɍɨɝɚɜɚ ɤɨɧɬɟɣɧɟɪɴɬ 
ɝɨ ɢɡɨɛɪɚɡяɜɚ ɜ ɫɜɨя ɩɪɨɡɨɪɟɰ ɨɬ 
ɢɡɨɛɪɚɠɟɧɢɟ, ɜɡɟɬɨ ɨɬ ɦɟɬɚɮɚɣɥ. Ɍɚɤɚ ɫɟ 
ɫɩɟɫɬяɜɚ ɪɟɫɭɪɫ. ActiveX ɤɨɧɬɪɨɥɴɬ ɫɟ 
ɚɤɬɢɜɢɪɚ ɩɪɢ ɤɥɢɤɜɚɧɟ ɫ ɛɭɬɨɧɚ ɧɚ ɦɢɲɤɚɬɚ 
ɜɴɪɯɭ ɧɟɝɨɜɢя ɨɛɪɚɡ. Ɂɚ ɰɟɥɬɚ ɫɟ ɢɡɩɨɥɡɜɚ 
ɢɧɬɟɪɮɟɣɫɴɬ IPointerInactive ɧɚ ɤɨɧɬɪɨɥɚ, 
ɤɨɣɬɨ ɫɥɟɞɢ ɞɜɢɠɟɧɢяɬɚ ɧɚ ɦɢɲɤɚɬɚ.  

  



AМtТvОБ ɤɨɧɬɪɨɥɢ 

 ɇɚɣ-ɱɟɫɬɨ ɤɨɧɬɪɨɥɢɬɟ ɫɟ ɪɟɚɥɢɡɢɪɚɬ ɤɚɬɨ in-

process ɫɴɪɜɴɪɢ (ɬ.ɟ ɬɟ ɫɚ ɜ DLL).  

 ɇяɤɨɢ ɨɬ ɢɧɬɟɪɮɟɣɫɢ, ɤɨɢɬɨ ɤɨɧɬɪɨɥɢɬɟ 
ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɧяɦɚɬ ɪɟɚɥɢɡɢɪɚɧ 
marshalling ɦɟɯɚɧɢɡɴɦ ɡɚ ɧɚɫɬɪɨɣɤɚ ɩɪɢ 
ɦɟɠɞɭɩɪɨɰɟɫɟɧ ɨɛɦɟɧ. Ɋɟɚɥɢɡɚɰɢяɬɚ ɧɚ ɬɚɤɴɜ ɟ 
ɞɨɫɬɚ ɨɛɟɦɧɚ ɡɚɞɚɱɚ. 

 ɉɨ-ɛɴɪɡɚ ɪɟɚɤɰɢя ɨɬɤɨɥɤɨɬɨ ɩɪɢ ɪɟɚɥɢɡɚɰɢя ɜ 
EXE ɫɴɪɜɴɪ. 

 ȼ ɦɢɧɚɥɨɬɨ OLE ɤɨɧɬɪɨɥɢɬɟ ɛяɯɚ ɫɚɦɨ in-process.  

 



ɂɧɬɟɪɮɟɣɫɢ ɧɚ AМtТvɟБ 
ɤɨɧɬɪɨɥɢɬɟ  

 

OCX 

ɤɨɧɬɪɨɥ 

IOleObject 
IOleControl 
IOleInPlaceActiveObject 
IOleInPlaceActiveWindowless 
IOleCache 
IViewObjectEx 
IDataObject 
IPersistMemory 
IQuickActivate 
IPersistPropertyBag 
IPersistStorage 
IPersistStreamInit 

IPersistStreamInit 
IDispatch 
IProvideClassInfo2 
ISpecifyPropertyPages 
IPerPropertyBrowsing 
IConnectionPointConainer 



ɂɧɬɟɪɮɟɣɫɢ ɧɚ AМtТvɟБ 
ɤɨɧɬɪɨɥɢɬɟ 

 IConnectionPointContainer - ɂɡɩɨɥɡɜɚ ɫɟ ɩɪɢ ɧɨɬɢɮɢɤɚɰɢɨɧɧɢ 
ɫɴɨɛɳɟɧɢя 

 IDataObject - ɉɪɟɞɨɫɬɚɜя ɡɚ ɞɨɫɬɴɩ ɞɚɧɧɢ ɨɬ ɤɨɧɬɪɨɥɚ 
 IDispatch - ɉɨɞɞɴɪɠɚ ɚɜɬɨɦɚɬɢɡɚɰɢя. ɉɪɟɞɨɫɬɚɜя ɩɨ ɨɩɪɟɞɟɥɟɧ 

ɧɚɱɢɧ ɡɚ ɞɨɫɬɴɩ ɦɟɬɨɞɢ ɢ ɞɚɧɧɢ ɧɚ ɤɨɧɬɪɨɥɚ. 
 IOleCache - ɍɩɪɚɜɥяɜɚ ɤɟɲ ɩɚɦɟɬ ɡɚ ɨɛɦɟɧяɧɢɬɟ ɞɚɧɧɢ. 
 IOleControl - Ȼɚɡɨɜ ɢɧɬɟɪɮɟɣɫ, ɤɨɣɬɨ ɩɪɚɜɢ ɤɨɧɬɪɨɥɚ ActiveX. 
 IOleInPlaceActiveObject - ɉɨɡɜɨɥяɜɚ in-place aɤɬɢɜɢɪɚɧɟ. 
 IPerPropertyBrowsing - ɉɨɡɜɨɥяɜɚ ɤɨɧɬɟɣɧɟɪ ɞɚ ɢɡɜɥɢɱɚ 

ɢɧɮɨɪɦɚɰɢя ɡɚ ɫɜɨɣɫɬɜɚ ɧɚ ɤɨɧɬɪɨɥɚ, ɧɚɩɪɢɦɟɪ ɢɦɟɧɚɬɚ ɢɦ. 
 IPersistMemory - ɉɪɚɜɢ ɞɚɧɧɢɬɟ ɧɚ ɤɨɧɬɪɨɥɚ ɩɟɪɫɢɫɬɟɧɬɧɢ – ɬɟ 

ɦɨɝɚɬ ɞɚ ɫɟ ɫɴɯɪɚɧяɜɚɬ ɢ ɜɩɨɫɥɟɞɫɬɜɢɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɨɬɧɨɜɨ. 



AМtТvОБ ɤɨɧɬɪɨɥɢɬɟ ɤɚɬɨ 
ConnОМtablО ɨɛɟɤɬɢ  

 ActiveX ɤɨɧɬɪɨɥɢɬɟ ɤɨɦɭɧɢɤɢɪɚɬ ɫɴɫ ɫɜɨɢɬɟ 
ɤɨɧɬɟɣɧɟɪɢ ɩɨ ɞɟɮɢɧɢɪɚɧ ɩɪɨɬɨɤɨɥ, ɱɪɟɡ 
ɫɩɟɰɢɮɢɱɧɢ ɢɧɬɟɪɮɟɣɫɢ.  
 IConnectionPoint – ɪɟɚɥɢɡɢɪɚɧ ɟ ɜ ɤɨɧɬɪɨɥɚ ɢ 

ɩɨɡɜɨɥяɜɚ ɤɥɢɟɧɬɚ ɞɚ ɡɚяɜɢ ɠɟɥɚɧɢɟɬɨ ɫɢ ɡɚ event 
notifications. 

 IConnectionPointContainer - ɢɡɩɨɥɡɜɚ ɫɟ ɡɚ 
ɡɚɩɢɬɜɚɧɟ ɧɚ ɨɛɟɤɬ ɞɚɥɢ ɩɨɞɞɴɪɠɚ ɩɴɪɜɢя 
ɢɧɬɟɪɮɟɣɫ. ɉɪɢɬɟɠɚɜɚ ɮɭɧɤɰɢɢ ɜɪɴɳɚɳɢ 
ɭɤɚɡɚɬɟɥ ɤɴɦ IConnectionPoint ɢɥɢ ɩɨɜɟɱɟ 
ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɧяɤɨɥɤɨ ɬɚɤɢɜɚ ɢɧɬɟɪɮɟɣɫɚ (ɚɤɨ 
ɢɦɚ ɬɚɤɢɜɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜ ɨɛɟɤɬɚ). 



AМtТvОБ ɤɨɧɬɪɨɥɢɬɟ ɤɚɬɨ 
ConnОМtablО ɨɛɟɤɬɢ 

 

 Кɥɢɟɧɬɴɬ, ɠɟɥɚɟɳ ɩɨɥɡɜɚɧɟ ɧɚ ɨɩɪɟɞɟɥɟɧ IConnectionPoint, 
ɢɡɜɢɤɜɚ ɮɭɧɤɰɢяɬɚ QueryInterface() ɡɚ ɢɧɬɟɪɮɟɣɫɚ 
IConnectionPointContainer. Ⱥɤɨ ɬɨɜɚ ɟ ɭɫɩɟɲɧɨ, ɤɥɢɟɧɬɴɬ ɩɨɞɚɜɚ 
ɭɤɚɡɚɬɟɥ ɤɴɦ ɫɜɨя notification sink ɢɧɬɟɪɮɟɣɫ ɤɴɦ ɫɴɪɜɴɪɚ ɱɪɟɡ 
IConnectionPoint. ɉɪɢɬɟɠɚɜɚɣɤɢ ɬɨɡɢ ɭɤɚɡɚɬɟɥ, ɫɴɪɜɴɪɴɬ ɩɨɞɚɜɚ 
ɧɨɬɢɮɢɤɚɰɢɨɧɧɢ ɫɴɨɛɳɟɧɢя ɧɚ ɤɥɢɟɧɬɚ. 

IPropertyNotifySink IConnectionPoint 

ɫɴɪɜɴɪ ɤɥɢɟɧɬ 

IConnectionPointContainer 



AМtТvОБ ɤɨɧɬɪɨɥɢɬɟ ɤɚɬɨ 
ConnОМtablО ɨɛɟɤɬɢ 

 Ɋɟɚɥɢɡɚɰɢяɬɚ ɧɚ ɬɟɡɢ ɢɧɬɟɪɮɟɣɫɢ ɟ ɬɟɠɤɚ ɡɚɞɚɱɚ. 
MFC ɩɪɟɞɨɫɬɚɜя ɩɨɞɪɚɡɛɢɪɚɳɚ ɫɟ ɢɦɩɥɟɦɟɧɬɚɰɢя 
ɡɚ ɬяɯ ɜ ɤɥɚɫɨɜɟɬɟ CConnectionPoint ɢ 
CConnectionPointContainer.  

 Ɇɟɯɚɧɢɡɦɴɬ ɧɚ ɢɧɬɟɪɮɟɣɫɢɬɟ: 
 ɢɧɬɟɪɮɟɣɫɴɬ IConnectionPointContainer ɫɟ ɢɡɩɨɥɡɜɚ, ɡɚ ɞɚ 

ɩɪɟɞɨɫɬɚɜɢ ɧɚ ɤɨɧɬɪɨɥɚ IDispatch ɢɧɬɟɪɮɟɣɫɟɧ ɭɤɚɡɚɬɟɥ ɡɚ 
ɤɨɧɬɟɣɧɟɪɚ. ɋɥɟɞɨɜɚɬɟɥɧɨ ɤɨɧɬɟɣɧɟɪɴɬ ɫɴɳɨ ɟ Automation 
ɨɛɟɤɬ.  

 ɋ ɩɨɦɨɳɬɚ ɧɚ ɬɨɡɢ ɭɤɚɡɚɬɟɥ ɤɨɧɬɪɨɥɴɬ ɢɡɜɢɤɜɚ ɦɟɬɨɞɢ ɨɬ 
ɤɨɧɬɟɣɧɟɪɚ ɜ ɪɟɚɤɰɢя ɧɚ ɫɜɨɢ ɫɴɛɢɬɢя.  

 Ɉɬ ɫɜɨя ɫɬɪɚɧɚ, ɡɚ ɞɚ ɫɟ ɢɧɮɨɪɦɢɪɚ ɤɚɤɜɢ ɫɴɛɢɬɢя ɦɨɠɟ ɞɚ 
ɩɪɟɞɢɡɜɢɤɚ ɤɨɧɬɪɨɥɚ, ɤɚɤɬɨ ɢ ɡɚ ɞɚ ɫɴɛɟɪɚɬ ɢɧɮɨɪɦɚɰɢя ɡɚ 
ɧɟɝɨ, ɤɨɧɬɟɣɧɟɪɢɬɟ ɦɨɝɚɬ ɞɚ ɩɨɥɡɜɚɬ ɦɟɬɨɞɢ ɨɬ 
ɢɧɬɟɪɮɟɣɫɢɬɟ IProvideClassInfo2 ɢ ITypeInfo ɧɚ ɤɨɧɬɪɨɥɚ, 
ɞɚɜɚɳɢ ɞɨɫɬɴɩ ɞɨ ɢɧɮɨɪɦɚɰɢя ɡɚ ɬɢɩɨɜɟɬɟ ɧɚ ɤɨɧɬɪɨɥɚ.  



ɉɪɨɩɴɪɬɢɬɚ, ɫɴɛɢɬɢя ɢ ɦɟɬɨɞɢ 
ɧɚ AМtТvОБ ɤɨɧɬɪɨɥɚ  

 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɤɨɧɬɪɨɥɢɬɟ ɫɬɚɜɚ 
ɱɪɟɡ ɩɪɨɩɴɪɬɢ (ɚɬɪɢɛɭɬɢ), ɦɟɬɨɞɢ 
(ɟɤɫɩɨɧɢɪɚɧɢ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ 
ɫɟ ɩɪɢɥɨɠɚɬ ɤɴɦ ɤɨɧɬɪɨɥɚ ɱɪɟɡ 
ɢɧɬɟɪɮɟɣɫɚ IDispatch) ɢ ɫɴɛɢɬɢя 
(ɫɴɨɛɳɟɧɢя, ɩɪɟɞɚɜɚɧɢ ɤɴɦ ɤɨɧɬɟɣɧɟɪɚ 
ɨɬ ɤɨɧɬɪɨɥɚ, ɤɚɤɬɨ ɛɟɲɟ ɨɩɢɫɚɧɨ ɩɨ-
ɝɨɪɟ). 



Ⱥɬɪɢɛɭɬɢ (Properties)  

 ActiveX ɤɨɧɬɪɨɥɢɬɟ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɫɜɨɣɫɬɜɚ, ɫ ɤɨɟɬɨ 
ɩɨɡɜɨɥяɜɚɬ ɞɚ ɛɴɞɚɬ ɦɨɞɢɮɢɰɢɪɚɧɢ ɜ ɡɚɜɢɫɢɦɨɫɬ ɨɬ ɧɭɠɞɢɬɟ 
ɧɚ ɞɚɞɟɧɨ ɩɪɢɥɨɠɟɧɢɟ.  

 ȼɢɞɨɜɟ ɫɜɨɣɫɬɜɚ: 
 ɭɩɪɚɜɥяɜɚɳɢ ɫɪɟɞɚɬɚ ɡɚ ɫɴɜɩɚɞɚɧɟ ɫ ɩɨɜɟɞɟɧɢɟɬɨ ɧɚ ɤɥɢɟɧɬɚ - 

ɧɚɩɪɢɦɟɪ ɰɜяɬ ɧɚ ɮɨɧɚ, ɲɪɢɮɬ, ɢ ɞɪ. 
 ɪɚɡɲɢɪɟɧɢ – ɪɟɚɥɢɡɢɪɚɬ ɫɟ ɜ ɤɥɢɟɧɬɚ, ɧɨ ɫɟ ɩɨɥɡɜɚɬ ɢ ɨɬ ɤɨɧɬɪɨɥɚ. 

ɇɚɩɪɢɦɟɪ ɩɨɞɪɟɞɛɚ ɧɚ ɛɭɬɨɧɢ ɜ OLE ɤɨɧɬɪɨɥɚ, ɫɴɨɛɪɚɡɧɨ 
ɧɚɫɬɪɨɣɤɢ ɜ ɤɥɢɟɧɬɚ. 

 ɫɬɚɧɞɚɪɬɧɢ - ɬɟ ɫɟ ɩɪɢɞɚɜɚɬ ɧɚ ɤɨɧɬɪɨɥɚ, ɧɨ ɫɟ ɪɟɚɥɢɡɢɪɚɬ ɨɬ 
ActiveX Development Kit. 

 ɩɨɬɪɟɛɢɬɟɥɫɤɢ. 
 ɂ ɡɚ ɫɬɚɧɞɚɪɬɧɢɬɟ ɢ ɡɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢɬɟ ɫɜɨɣɫɬɜɚ ɟ ɧɟɨɛɯɨɞɢɦɨ 

ɞɚ ɫɟ ɡɧɚяɬ ɢɦɟɧɚɬɚ ɢ DISPID (НТspatМС) ɢɞɟɧɬɢɮɢɤɚɬɨɪɢɬɟ, 
ɨɩɪɟɞɟɥɟɧɢ ɜ ɫɩɟɰɢɮɢɤɚɰɢяɬɚ ɧɚ ɤɨɧɬɪɨɥɚ.  



Ɇɟɬɨɞɢ (Metods)  

 Ɇɟɬɨɞɢɬɟ ɫɚ ɮɭɧɤɰɢɢ, ɪɟɚɥɢɡɢɪɚɧɢ 
ɬɨɱɧɨ ɬɚɤɚ, ɤɚɤɬɨ ɢ ɜ OLE Automation 
ɩɪɢ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɢɧɬɟɪɮɟɣɫɚ 
IDispatch. Ɍɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɢɡɜɢɤɜɚɧɢ 
ɡɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɧяɤɚɤɜɚ ɩɨɥɟɡɧɚ 
ɪɚɛɨɬɚ.  

 Ɇɟɬɨɞɢɬɟ ɦɨɝɚɬ ɞɚ ɫɟ ɪɚɡɞɟɥяɬ ɧɚ 
ɩɨɬɪɟɛɢɬɟɫɤɢ ɢ ɫɬɚɧɞɚɪɬɧɢ.  



ɋɴɛɢɬɢя (ȿvents)  

 ActiveX ɤɨɧɬɪɨɥɴɬ ɩɨɞɞɴɪɠɚ ɢ ɫɴɛɢɬɢɣɧɨ ɦɧɨɠɟɫɬɜɨ. 
ɋɴɛɢɬɢяɬɚ ɫɟ ɢɡɩɨɥɡɜɚɬ ɡɚ ɢɡɩɪɚɳɚɧɟ ɧɚ 
ɧɨɬɢɮɢɤɚɰɢɨɧɧɢ ɫɴɨɛɳɟɧɢя ɨɬ ɤɨɧɬɪɨɥɚ ɤɴɦ 
ɤɨɧɬɟɣɧɟɪɚ, ɤɨɣɬɨ ɫɴɞɴɪɠɚ ɤɨɧɬɪɨɥɚ - ɧɚɩɪɢɦɟɪ 
ɤɥɢɤɜɚɧɟ ɫ ɦɢɲɤɚ.  

 ȼɢɞɨɜɟ ɫɴɛɢɬɢя: 
 ɫɬɚɧɞɚɪɬɧɢ – ɪɟɚɥɢɡɢɪɚɧɢ ɫɚ ɨɬ ɪɚɡɜɨɣɧɚɬɚ ɫɪɟɞɚ ɢ ɫɟ 

ɢɡɜɢɤɜɚɬ ɩɨɞɨɛɧɨ ɧɚ ɫɬɚɧɞɚɪɬɧɢɬɟ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ 
ɝɟɧɟɪɢɪɚɧɟ ɫɴɨɛɳɟɧɢɟ ɩɪɢ ɝɪɟɲɤɚ - FireError(). 

 ɩɨɬɪɟɛɢɬɟɥɫɤɢ – ɡɚ ɞɟɮɢɧɢɪɚɧɟɬɨ ɢɦ ɫɚ ɩɪɟɞɜɢɞɟɧɢ 
ɨɛɥɟɤɱɚɜɚɳɢ ɫɪɟɞɫɬɜɚ ɜ ɫɪɟɞɚɬɚ. Ɂɚ ɬяɯ, ɤɚɤɬɨ ɜ 
ɚɜɬɨɦɚɬɢɡɚɰɢяɬɚ, ɬɪяɛɜɚ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɡɚ ɩɨɜɢɤɜɚɧɟ ɢɦɟ ɢ 
НТspatМС ɢɞɟɧɬɢɮɢɤɚɬɨɪ. 



Аɦɛɢеɧɬɧɢ ɫɜɨɣɫɬɜɚ 

 ɋɜɨɣɫɬɜɚ, ɤɨɢɬɨ ɤɨɧɬɟɣɧɟɪɴɬ 
ɩɪɟɞɨɫɬɚɜя ɡɚ ɩɪɨɜɟɪɤɚ ɢɥɢ ɧɚɫɬɪɨɣɤɚ 
ɧɚ ɤɨɧɬɪɨɥɚ.  

 ɉɪɢɦɟɪ: ɤɨɧɬɪɨɥɴɬ ɦɨɠɟ ɞɚ ɫɟ ɧɚɫɬɪɨɢ 
ɞɚ ɢɡɝɥɟɠɞɚ ɤɚɬɨ ɢɡɩɨɥɡɜɚɳɢя ɝɨ ɜ 
ɦɨɦɟɧɬɚ ɤɨɧɬɟɣɧɟɪ (ɧɚɩɪɢɦɟɪ ɰɜяɬ ɧɚ 
ɮɨɧa).  



Аɦɛɢеɧɬɧɢ ɫɜɨɣɫɬɜɚ 

 ɉɪɢɧɰɢɩ ɧɚ ɪɟɚɥɢɡɚɰɢя: ɩɨɥɡɜɚɧɟ ɧɚ 
ɚɜɬɨɦɚɬɢɡɚɰɢяɬɚ (ɚɦɛɢɟɧɬɧɨɬɨ 
ɫɜɨɣɫɬɜɨ ɟ automatТon ɫɜɨɣɫɬɜɨ), ɢ 
ɩɨɫɪɟɞɧɢɱɟɫɬɜɨɬɨ ɧɚ ɢɧɬɟɪɮɟɣɫɚ 
IНТspatМС, ɪɟɚɥɢɡɢɪɚɧ ɜ ɤɨɧɬɟɣɧɟɪɚ. 

 Ⱥɦɛɢɟɧɬɧɢɬɟ ɫɜɨɣɫɬɜɚ ɫɚ ɬɨɱɧɨ 
ɫɩɟɰɢɮɢɰɢɪɚɧɢ ɜ ɫɬɚɧɞɚɪɬɚ ɤɚɬɨ ɢɦɟɧɚ 
ɢ НТspatМС ɢɞɟɧɬɢɮɢɤɚɬɨɪɢ.   



Аɦɛɢеɧɬɧɢ ɫɜɨɣɫɬɜɚ 

 COleControl ɨɩɪɨɫɬяɜɚ ɢɡɜɥɢɱɚɧɟɬɨ ɧɚ 
ɚɦɛɢɟɧɬɧɢ ɫɜɨɣɫɬɜɚ, ɤɚɬɨ ɪɟɚɥɢɡɢɪɚ 
ɨɛɜɢɜɚɳɢ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɢɡɜɢɤɜɚɬ 
ɮɭɧɤɰɢяɬɚ IDispatch::Invoke().  

 ȼɢɞɨɜɟ ɫɜɨɣɫɬɜɚ: 



Аɦɛɢеɧɬɧɢ ɫɜɨɣɫɬɜɚ 

 Ⱥɦɛɢɟɧɬɧɨ ɫɜɨɣɫɬɜɨ, ɡɚ ɤɨɟɬɨ ɥɢɩɫɜɚ 
ɫɩɟɰɢɚɥɧɚ ɮɭɧɤɰɢя, ɦɨɠɟ ɞɚ ɫɟ 
ɩɪɨɱɟɬɟ ɫ ɩɨɦɨɳɬɚ ɧɚ ɮɭɧɤɰɢяɬɚ 
GetAmbientProperty() ɫ ɩɨɞɚɞɟɧ 
НТspɚtМС ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɧɚ ɫɜɨɣɫɬɜɨɬɨ.  

 Ⱥɤɨ ɧяɤɨɟ ɚɦɛɢɟɧɬɧɨ ɫɜɨɣɫɬɜɨ ɫɟ 
ɩɪɨɦɟɧɢ ɜ ɤɨɧɬɟɣɧɟɪɚ, ɬɨ ɡɚ ɬɨɜɚ 
ɫɥɟɞɜɚ ɞɚ ɫɟ ɭɜɟɞɨɦɢ ɤɨɧɬɪɨɥɴɬ.  



Аɦɛɢеɧɬɧɢ ɫɜɨɣɫɬɜɚ 

 Ɍɨɜɚ ɫɬɚɜɚ ɜ ɩɪɟɞɟɮɢɧɢɪɚɧɚɬɚ ɮɭɧɤɰɢя 
COleControl::OnAmbientPropertyChange() ɜ 
ɤɥɚɫɚ ɧɚ ɤɨɧɬɪɨɥɚ. Ɍя ɫɟ ɢɡɜɢɤɜɚ, ɤɨɝɚɬɨ 
ɤɨɧɬɟɣɧɟɪɴɬ ɬɪяɛɜɚ ɞɚ ɭɜɟɞɨɦɢ ɤɨɧɬɪɨɥɚ, ɱɟ 
ɧяɤɨɟ ɚɦɛɢɟɧɬɧɨ ɫɜɨɣɫɬɜɨ ɫɟ ɟ ɩɪɨɦɟɧɢɥɨ. 
Кɚɬɨ ɩɚɪɚɦɟɬɴɪ ɧɚ ɩɨɜɢɤɜɚɧɟɬɨ ɫɟ ɩɨɞɚɜɚ 
dispɚtch ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɧɚ ɚɦɛɢɟɧɬɧɨɬɨ 
ɫɜɨɣɫɬɜɨ. ȼ ɤɨɞɚ ɧɚ ɬɚɡɢ ɮɭɧɤɰɢя ɤɨɧɬɪɨɥɴɬ 
ɬɪяɛɜɚ ɞɚ ɪɟɚɥɢɡɢɪɚ ɪɟɚɤɰɢяɬɚ ɫɢ. ɇɚɣ-ɱɟɫɬɨ 
ɬя ɫɟ ɫɜɟɠɞɚ ɞɨ ɩɪɟɪɢɫɭɜɚɧɟ ɧɚ ɤɨɧɬɪɨɥɚ 
(ɩɪɚɜɢ ɫɟ ɨɛɪɴɳɟɧɢɟ ɤɴɦ ɦɟɬɨɞɚ 
InvalidateControl()). 



Кɨɧɬɟɣɧɟɪɢ ɧɚ AМtТvОБ ɤɨɧɬɪɨɥɢ  

 Кɨɧɬɟɣɧɟɪɴɬ ɟ COM ɨɛɟɤɬ. Ɍɨɜɚ ɫɟ ɧɚɥɚɝɚ 
ɩɨɪɚɞɢ ɧɟɨɛɯɨɞɢɦɨɫɬɬɚ ɞɚ ɫɟ ɤɨɦɭɧɢɤɢɪɚ ɫ 
ɤɨɧɬɪɨɥɚ, ɤɨɟɬɨ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɫ 
ɩɨɫɪɟɞɧɢɱɟɫɬɜɨɬɨ ɧɚ ɢɧɬɟɪɮɟɣɫɢ.  

 Кɨɧɬɟɣɧɟɪ 
ɩɪɢɟɦɧɢɤ 

ɧɚ ɫɴɛɢɬɢя 

IOleContainer 

IOleInPlaceFrame 

IOleClientSite 

IOleControlSite 
IDispatch 

IDispatch 

IPropertyNotifySink 



Кɨɧɬɟɣɧɟɪɢ ɧɚ AМtТvОБ ɤɨɧɬɪɨɥɢ 

 IOleInPlaceFrame - ɂɡɩɨɥɡɜɚ ɫɟ ɡɚ in-place 
ɚɤɬɢɜɢɪɚɧɟ. 

 IPropertyNotifySink - ɂɡɩɨɥɡɜɚ ɫɟ ɩɪɢ 
ɧɨɬɢɮɢɤɚɰɢɨɧɧɢ ɫɴɨɛɳɟɧɢя ɨɬ ɤɨɧɬɪɨɥɚ ɤɴɦ 
ɤɨɧɬɟɣɧɟɪɚ. 

 IDispatch - ɉɪɟɞɨɫɬɚɜя ɚɦɛɢɟɧɬɧɢɬɟ ɫɜɨɣɫɬɜɚ 
ɧɚ ɤɨɧɬɟɣɧɟɪɚ. 

 IDdispatch - ɂɡɩɨɥɡɜɚ ɫɟ ɡɚ ɨɬɪɚɛɨɬɜɚɧɟ ɧɚ 
ɫɴɛɢɬɢя (ɟvОnts) ɨɬ ɤɨɧɬɟɣɧɟɪɚ. 

 IOleControlSite - Ȼɚɡɨɜ ɢɧɬɟɪɮɟɣɫ ɧɚ ɫɚɣɬ ɫ 
ActiveX ɤɨɧɬɪɨɥ. 



  Архиɬекɬɭра 



Ⱦɪɭɝɢ  ActiveX  ɬɟɯɧɨɥɨɝɢɢ 

 ActiveX Data Objects (ADO)  

 Active Server Pages  

 ActiveMovie  >>>>> DirectShow  

 Active Messaging >>>>> Collaboration 
Data Objects  

 Active Scripting 

 ActiveX Streaming Format (ASF) 



ɉɪɢɦɟɪ  .NET 

Щɟ ɪɚɡɝɥɟɞɚɦɟ ɩɪɢɦɟɪ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ 
ActiveX  control, ɤɨɣɬɨ ɢɡɩɨɥɡɜɚɦɟ ɜ html  
ɫɬɪɚɧɢɰɚ. Щɟ ɞɟɦɨɧɫɬɪɢɪɚɦɟ ɤɚɤ ɱɪɟɡ 
Java Script  ɫɟ ɩɪɟɞɚɜɚɬ ɩɚɪɚɦɟɬɪɢ ɧɚ    
ActiveX  ɨɬ  html  ɤɨɧɬɪɨɥɢ.  





OLE Automation 
 
 ɰɟɥ : 
Ⱦɚ ɢɦɚɦɟ ɞɨɫɬɴɩ ɞɨ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɧɚ ɩɪɢɥɨɠɟɧɢɟ ɨɬ ɫɤɪɢɩɬɨɜ ɟɡɢɤ (Visual Basic, Java 
Script ɢ ɬ.ɧ.) ɋɤɪɢɩɬɨɜɢɬɟ ɟɡɢɰɢ ɧɟ ɩɨɞɞɴɪɠɚɬ COM ɬɟɯɧɨɥɨɝɢɹ ɢ COM ɢɧɬɟɪɮɟɣɫɢ ,  
ɜɢɪɬɭɚɥɧɢ ɬɚɛɥɢɰɢ (v-tables) ɢ ɢɧɬɟɪɮɟɣɫɢ. 
Automation ɫɴɪɜɴɪɢ ɫɚ ɢ Excel, Microsoft Word, Office ɩɚɤɟɬ, PowerPoint. 
 
Ɉɫɧɨɜɧɢ ɩɨɧɹɬɢɹ  
 
COM ɨɛɟɤɬɴɬ ɤɚɡɜɚɦɟ,ɱɟ  ɟɤɫɩɨɧɢɪɚ ɢɧɬɟɪɮɟɣɫɢ ɢ ɦɟɬɨɞɢ. 
Automation ɨɛɟɤɬɴɬ ɟɤɫɩɨɧɢɪɚ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ (properties). ɋɤɪɢɩɬ ɟɡɢɤ ɦɨɠɟ ɞɚ ɝɢ 
ɢɡɩɨɥɡɜɚ, ɜɫɟ ɟɞɧɨ ɫɚ ɧɟɝɨɜɢ (ɫɩɨɦɧɟɧɬɟ ɫɢ, ɱɟ COM ɨɛɟɤɬɴɬ ɧɟ ɞɚɜɚ ɞɨɫɬɴɩ ɞɨ 
ɩɪɨɦɟɧɥɢɜɢ).  
Script ɟɡɢɰɢɬɟ ɫ Automation ɩɨɞɞɪɴɠɤɚ ɩɪɢɬɟɠɚɜɚɬ run-time scripting machine (V.Basic 
ɧɚɩɪɢɦɟɪ), ɩɨɫɪɟɞɧɢɤ ɦɟɠɞɭ script ɢɧɬɟɪɩɪɟɬɚɬɨɪɚ ɢ Automation ɫɴɪɜɴɪɚ. 
 
Visual C++ ɢɦɚ ɨɛɜɢɜɚɳɢ ɤɥɚɫɨɜɟ ɢ ɩɪɚɜɢ ɥɟɫɟɧ hosting  (ɥɟɫɧɨ ɜɝɪɚɠɞɚɧɟɬɨ) ɧɚ 
Automation ɫɴɪɜɴɪɟɧ ɨɛɟɤɬ, ɤɚɤɬɨ ɳɟ ɩɨɤɚɠɟɦ ɜ ɤɪɚɹ ɧɚ ɬɟɦɚɬɚ. 
Ȼɚɡɨɜ ɢɧɬɟɪɮɟɣɫ  ɟ IDispatch. 
Чɪɟɡ ɧɟɝɨ OLE Autom.ɫɴɪɜɴɪɚ ɟɤɫɩɨɧɢɪɚ ɫɜɨɢ properties  (ɞɚɧɧɢ ɡɚ ɧɚɫɬɪɨɣɤɚ – ɧɚɩɪ. 
ɰɜɹɬ ɧɚ ɮɨɧ, ɲɪɢɮɬ ɢ ɬ.ɧ.) ɢ ɦɟɬɨɞɢ. Кɥɢɟɧɬɫɤɢɬɟ ɩɪɨɝɪɚɦɢ ɫɟ ɧɚɪɢɱɚɬ OLE Automation 
ɤɨɧɬɪɨɥɟɪɢ: 
   



  IDispatch  
 
 
 OLE Automation server  OLE Automation controller 
 
   ɨɛɳɚ ɫɯɟɦɚ ɧɚ ɩɪɨɝɪɚɦɧɚɬɚ ɫɪɟɞɚ 
 
ɂɧɬОɪɮɟɣɫɴɬ IDistatch 
 
ȼɫɟɤɢ  OLE Automation ɫɴɪɜɴɪ ɫɥɟɞɜɚ ɞɚ ɪɟɚɥɢɡɢɪɚ ɬɨɡɢ ɢɧɬɟɪɮɟɣɫ. 
Ɂɚ ɞɚ ɫɟ ɪɚɡɛɟɪɟ ɞɚɥɢ ɟɞɢɧ COM ɨɛɟɤɬ ɩɨɞɞɴɪɠɚ OLE ɚɜɬɨɦɚɬɢɡɚɰɢɹ, OLE ɤɨɧɬɪɨɥɟɪɴɬ 
ɫɥɟɞɜɚ ɞɚ ɡɚɩɢɬɚ ɩɨ ɫɬɚɧɞɚɪɬɧɢɹ ɧɚɱɢɧ ɫ QueryInterface() ɡɚ IDispatch. 
 Ɍɟɯɧɨɥɨɝɢɹɬɚ ɟ ɟɡɢɤɨɜɨ ɧɟɡɚɜɢɫɢɦɚ. ɋɥɟɞɨɜɚɬɟɥɧɨ ɞɚɧɧɢɬɟ ɤɨɢɬɨ ɫɟ ɨɛɦɟɧɹɬ ɦɟɠɞɭ 
ɤɨɧɬɪɨɥɟɪ ɢ ɫɴɪɜɴɪ ɫɥɟɞɜɚ ɞɚ ɫɚ ɜ ɧɟɡɚɜɢɫɢɦ ɮɨɪɦɚɬ.  
 
ɧɨɜɢ ɬɢɩɨɜɟ ɡɚ ɞɚɧɧɢ 
 
BSTR  
ɩɨɞɨɛɟɧ ɧɚ ɋ, ɤɚɬɨ ɫɟ ɩɪɟɞɯɨɠɞɚ ɨɬ 4 ɛɚɣɬɨɜɨ ɩɨɥɟ ɫɴɞɴɪɠɚɳɨ ɞɴɥɠɢɧɚɬɚ: 
 
 Ȼɪɨɣ ɛɚɣɬɨɜɟ, ɧɟ ɛɭɤɜɢ  UNICODE ɤɨɞɢɪɨɜɤɚ 
 
6 a b c d e f \0 
 
Windows NT ɩɪɟɞɨɫɬɹɜɹ ɚɥɬɟɪɧɚɬɢɜɧɢ API ɮɭɧɤɰɢɢ ɡɚ ɪɚɛɨɬɚ ɫ BSTR: 
ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ BSTR ɢ ɩɨɩɴɥɜɚɧɟ ɫ ɧɢɡ;  ɡɚ ɨɫɜɨɛɨɠɞɚɜɚɧɟ; 
ɡɚ ɩɪɨɦɹɧɚ;     ɡɚ ɨɛɪɚɛɨɬɤɢ ɫ ɞɴɥɠɢɧɚɬɚ. 
 



MFC ɢɦɚ ɫɴɳɨ ɦɟɬɨɞɢ ɡɚ ɩɪɟɨɛɪɚɡɭɜɚɧɟ  BSTR   CString, ɧɚɩɪ: 
 Cstring string = (LPCWSTR) bstr; 
 ɢɥɢ: 
 CStrТnР str = ИT(“HОllo”); 
 BSTR bstr = str.AllocSysString(); 
 
VARIANT ɫɬɪɭɤɬɭɪɚɬɚ ɫɟ ɢɡɩɨɥɡɜɚ ɩɪɢ ɬɪɚɧɫɮɨɪɦɢɪɚɧɟ ɢ ɩɪɟɞɚɜɚɧɟ ɧɚ ɪɚɡɥɢɱɧɢ ɬɢɩɨɜɟ 
ɞɚɧɧɢ. ȼɫɴɳɧɨɫɬ ɬɨɜɚ ɟ ɫɚɦɨɨɩɢɫɜɚɳ ɫɟ ɬɢɩ ɞɚɧɧɢ: 
typedef struct tagVARIANT VARIANT; 
typedef struct tagVARIANT 
{ 
VARTYPE vt;     //ɮɥɚɝɨɜɟ, ɢɞɟɧɬɢɮɢɰɢɪɚɳɢ ɬɢɩɚ ɧɚ ɞɚɧɧɢɬɟ 
union 
{ 
//ɫɬɨɣɧɨɫɬɬɚ 
short iVal;  long lVal;   float fltVal;   double dblVal;   VARIANT_BOOL bool; 
SCODE scode;   DATE date;   BSTR bstrVal;  IUnknown FAR * punkVal; 
IDispatch FAR* pdispVal;     SAFEARRAY FAR* parray; 
//ɩɨɥɟɬɚ, ɢɡɩɨɥɡɜɚɧɢ ɩɪɢ ɩɪɟɞɚɜɚɧɟ ɧɚ ɞɚɧɧɢ ɩɨ ɭɤɚɡɚɬɟɥ 
short FAR* piVal;  long FAR* plVal;   float FAR* pfltVal; 
double FAR* pdblVal;   VARIANT_BOOL FAR* pbool; 
DATE FAR* pdate;     BSTR FAR* pbstrVal;       IUnknown FAR* FAR* ppunkVal; 
IDispatch FAR* FAR* ppdispVal;         VARIANT FAR* pvarVal;  void FAR* byref; 
 }; 
 
 



Ɂɚ ɜɫɹɤɨ ɨɬ ɩɨɥɟɬɚɬɚɬɚ ɧɚ VARIANT ɢɦɚ ɫɴɨɬɜɟɬɫɬɜɚɳ ɢɞɟɧɬɢɮɢɤɚɬɨɪ: 
 
 
VT_I4    4-byte signed int 
VT_R4    4-byte real 
VT_R8    8-byte real 
VT_DATE   date 
VT_BSTR   binary string 
VT_DISPATCH  IDispatch FAR* 
VT_ERROR  SCODE 
VT_BOOL   True=-1, False=0 
VT_UNKNOWN   IUnknown FAR* 
VT_UI1   unsigned char 
VT_LPSTR  null-terminated string 
 
 



ɂɦɚ API ɮɭɧɤɰɢɢ ɡɚ ɪɚɛɨɬɚ ɫ VARIANTɫɬɪɭɤɬɭɪɢ (ɧɚɩɪɢɦɟɪ ::VariantInit() ). 
 
ɉɪɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɡɚɞɴɥɠɢɬɟɥɧɨ ɫɟ ɪɚɛɨɬɢ ɫ ɞɚɧɧɢ ɨɬ ɩɪɟɞɫɬɚɜɢɦɢ ɜɴɜ VARIANT ɬɢɩɨɜɟ  
COM ɭɩɪɚɜɥɹɜɚ ɞɨɛɪɟ ɬɟɡɢ ɬɢɩɨɜɟ, ɬɚɤɚ ɱɟ ɧɟ ɫɚ ɧɭɠɧɢ proxy / stub ɤɨɞ ɜ ɨɬɞɟɥɧɚ DLL 
ɛɢɛɥɢɨɬɟɤɚ (ɤɚɤɬɨ ɟ ɩɪɢ out of process ɫɴɪɜɴɪɢɬɟ). 
 
VARIANT ɩɨɡɜɨɥɹɜɚ ɩɪɟɞɚɜɚɧɟ ɧɚ ɜɫɹɤɚɤɴɜ ɜɢɞ ɞɚɧɧɢ.  
IDispatch  ɢɡɩɨɥɡɜɚ  ɨɛɟɤɬɢ VARIANT ɡɚ ɨɛɦɟɧ  ɧɚ ɞɚɧɧɢ ɫ /ɨɬ OLE Automation ɫɴɪɜɴɪɢ. 
 
ɱɪɟɡ ɬɚɡɢ ɫɬɪɭɤɬɭɪɚ ɦɨɝɚɬ ɞɚ ɫɟ ɩɪɟɞɚɜɚɬ: ɱɢɫɥɚ ɛɟɡ ɡɧɚɤ 1 ɛɚɣɬ, ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɛɟɡɡɧɚɤɨɜɢ 
1 ɛɚɣɬ ɛɭɤɜɢ, ɰɟɥɢ, ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɬɹɯ,4 ɛɚɣɬɚ ɰɟɥɢ, ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɬɹɯ, IEEE ɪɟɚɥɧɢ ɢ 
ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɬɹɯ ( 4 ɢ 8 ɛɚɣɬɚ), BSTR ɢ ɭɤɚɡɚɬɟɥ ɤɴɦ ɧɟɝɨ, ɛɭɥɟɜɢ ɢ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɬɹɯ, 
ɞɚɬɚ ɢ ɱɚɫ, ɭɤɚɡɚɬɟɥ ɤɴɦ ɨɛɟɤɬ ɩɨɞɞɴɪɠɚɳ IDispatch, ɢɥɢ ɤɴɦ IUnknown, ɦɚɫɢɜ ɨɬ ɞɚɧɧɢ 
ɬɢɩ <anything>   ɢ ɬ.ɧ. ɉɪɟɞɜɢɞɟɧɢ ɫɚ ɮɭɧɤɢɢ ɡɚ ɪɚɛɨɬɚ ɫ ɨɛɟɤɬ VARIANɌ. Ɍɟ ɮɚɤɬɢɱɟɫɤɢ 
ɪɚɛɨɬɹɬ ɤɨɪɟɤɬɧɨ ɫ ɜɫɹɤɚɤɴɜ ɬɢɩ ɜ VARIANT ɢ ɢɡɜɴɪɲɜɚɬ ɤɨɪɟɤɬɧɨ ɧɭɠɧɢɬɟ 
ɩɪɟɨɛɪɚɡɭɜɚɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ ɧɚɞ ɞɚɧɧɢɬɟ ɞ ɧɟɝɨ. 



ɬɢɩ SAFEARRAY 
Ɍɢɩ ɞɚɧɧɢ ɡɚ ɦɚɫɢɜ ɢɡɩɨɥɡɜɚɧ ɜ ɚɜɬɨɦɚɬɢɡɚɰɢɹɬɚ.  
 
API ɢɦɚ ɦɧɨɠɟɫɬɜɨ ɮɭɧɤɰɢɢ (ɡɚɩɨɱɜɚɬ ɫ SafeArray). MFC ɢɦɚ ɩɨɞɞɴɪɠɚɳ ɤɥɚɫ ɡɚ ɪɚɛɨɬɚ ɫ 
ɬɟɡɢ ɫɬɪɭɤɬɭɪɢ – COleSafeArray. 
ȿɬɨ ɤɚɤ ɟ ɞɟɮɢɧɢɪɚɧ ɬɢɩɚ SAFEARRAY : 
 
typedef struct tagSAFEARRAY 
    { 
    USHORT    cDims;       //ɪɚɡɦɟɪɧɨɫɬɢ ɧɚ ɦɚɫɢɜɚ 
    USHORT    fFeatures;   //Flags ɨɩɢɫɜɚɳɢ ɦɚɫɢɜɚ 
    USHORT    cbElements;  // ɪɚɡɦɟɪ ɧɚ ɜɫɟɤɢ ɟɥɟɦɟɧɬ 
    HANDLE    handle;      //HGLOBAL ɤɴɦ ɦɚɫɢɜɚ 
    void *    pvData;     
    SAFEARRAYBOUND    rgsabound[]; // ɝɪɚɧɢɰɚ ɡɚ ɜɫяɤɚ ɪɚɡɦɟɪɧɨɫɬ 
    } SAFEARRAY; 
 
typedef struct tagSAFEARRAYBOUND 
    { 
    ULONG    cElements;  // ɛɪɨɣ ɧɚ ɟɥɟɦɟɧɬɢ ɜɴɜ ɜɫɟɤɢ ɪɚɡɦɟɪ 
    long     LBound;      //ɞɨɥɧɚ ɝɪɚɧɢɰɚ ɡɚ ɜɫяɤɚ ɪɚɡɦɟɪɧɨɫɬ 
    } SAFEARRAYBOUND 



IDispatch 

 

Оɫɧɨɜɧɚɬɚ ɮɭɧɤɰɢя, ɤɨяɬɨ ɜɢɤɚ ɦɟɬɨɞ ɢɥɢ ɩɪɨɩъɪɬɢ, ɢɡɩɨɥɡɚɣɤɢ ɡɚ ɰɟɥɬɚ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɢ ɧɚ DISPATCH (DISPID) ɟ  IDispatch::Invoke. 

 

 В ɦɨɦɟɧɬɚ, ɤɨɝɚɬɨ ɤɨɧɬɪɨɥɟɪɚ ɩɨɥɭɱɢ ɭɤɚɡɚɬɟɥ ɤъɦ ɬɨɡɢ ɢɧɬɟɪɮɟɣɫ ( dispinterface), ɬɨ 
ɬɨɣ ɩɪɢɬɟɠɚɜɚ ɭɤɚɡɚɬɟɥ ɤъɦ ɪɟɚɥɢɡɚɰɢяɬɚ ɧɚ IDispatch ɫ ɤɨяɬɨ ɦɨɠɟ ɞɚ ɢɦɚ ɞɨɫɬъɩ 
ɞɨ ɧɚɛɨɪɚ  dispID, ɫɩɟɰɢɮɢɱɧɢ ɡɚ ɪɟɚɥɢɡɚɰɢяɬɚ. 
 

 Кɨɝɚɬɨ ɜ ɤɨɞɚ ɫɟ ɩɨɜɢɤɚ IDispatch::Invoke, ɞɟɣɫɬɜɢɬɟɥɧɢя ɩɪɟɯɨɞ ɤъɦ ɦɟɬɨɞ ɢɥɢ 
ɩɪɨɩъɪɬɢ ɫɟ ɨɩɪɟɞɟɥя ɟɞɜɚ ɜ  run time.  



ɉɨ-ɞɨɥɭ ɫɥɟɞɜɚɬ ɦɟɬɨɞɢɬɟ ɧɚ ɢɧɬɟɪɮɟɣɫɚ: 
 
interface IDispatch : public IUnknown 
{ 
public: 
HRESULT GetTypeInfoCount(….); /* ɢɡɩɨɥɡɜɚ ɫɟ ɞɚ ɢɡɪɚɛɨɬɢ ɛɪɨя  
    ITypeInfo ɢɧɬɟɪɮɟɣɫɢ (0 ɢɥɢ 1) 
     ɩɨɞɞɴɪɠɚɧɢ ɨɬ ɫɴɪɜɴɪɚ. */ 
HRESULT GetTypeInfo(…);  /* ɢɡɩɨɥɡɜɚ ɫɟ ɞɚ ɢɡɪɚɛɨɬɢ ɭɤɚɡɚɬɟɥ ɤɴɦ  
    ITypeInfo, ɤɨɣɬɨ ɟ ɧɭɠɟɧ ɡɚ ɨɩɪɟɞɟɥяɧɟ  
    ɞɚɥɢ ɫɴɪɜɴɪɴɬ ɩɨɞɞɴɪɠɚ OLE Automation*/ 
HRESULT GetIDsOfNames(…);  /* ɩɪɟɨɛɪɚɡɭɜɚ ɢɦɟ ɧɚ ɦɟɬɨɞ, ɩɪɨɩɴɪɬɢ   
    ɜ DISPID (ɜɫɴɳɧɨɫɬ ɢɧɞɟɤɫ ɤɴɦ ɢɦɟɬɨ,  
    ɢɡɩɨɥɡɜɚɧ ɩɪɢ ɨɛɪɴɳɟɧɢяɬɚ ɤɴɦ IDispatch) */ 
HRESULT Invoke(…);   /* ɫɴɳɢɧɫɤɚ ɮɭɧɤɰɢя. Ɍя ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ  
    ɞɨɫɬɴɩ ɞɨ ɩɪɨɩɴɪɬɢ ɢɥɢ ɦɟɬɨɞ  
    ɟɤɫɩɨɧɢɪɚɧ ɨɬ OLE Automation ɫɴɪɜɴɪɚ. Чɪɟɡ ɧɟя  
   ɫɟ ɪɚɡɩɢɬɜɚ ɫɴɪɜɴɪɚ  ɡɚ ɟɤɫɩɨɧɢɪɚɧɢɬɟ ɫɢ ɢɧɬɟɪɮɟɣɫɢ */ 
}; 
 
ȼ ɚɜɬɨɦɚɬɢɡɚɰɢɹɬɚ (ɢɥɢ ɱɪɟɡ IDispatch) ɜɢɧɚɝɢ ɫɟ ɪɚɛɨɬɢ ɧɟ ɫ ɢɦɟɧɚ ɚ ɫ dispatch ID (dispid), 
ɤɨɢɬɨ ɫɟ ɢɡɪɚɛɨɬɜɚɬ ɨɬ GetIdsOfNames(), ɩɪɟɞɢ Invoke(). 



ȼɫɴɳɧɨɫɬ ɩɪɢ ɜɫɹɤɨ ɩɨɜɢɤɜɚɧɟ ɩɨ ɢɦɟ ɧɚ ɦɟɬɨɞ ɢɥɢ ɩɪɨɩɴɪɬɢ  ɫɬɚɜɚ ɫɥɟɞɧɨɬɨ: 
 

1. ɢɡɪɚɛɨɬɜɚ ɫɟ CLSIDɡɚ ɨɛɟɤɬɚ (ɨɬ ɢɦɟɬɨ ɦɭ) – ɡɚ ɰɟɥɬɚ ɢɦɚ API ɮ-ɢɹ  
::CLSIDFromProgID(); 

2. ɜɢɤɚ ɫɟ CoCreateInstance() ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬɚ; 
3. ɩɨɥɭɱɚɜɚ ɫɟ ɭɤɚɡɚɬɟɥ ɤɴɦ IDispatch; 

4. ɢɡɪɚɛɨɬɜɚɬ ɫɟ DISPID ɡɚ ɞɚɧɧɨɜɢɬɟ ɱɥɟɧɨɜɟ  ɫ  GetIDsOfNames(); 

5. ɩɨɞɝɨɬɜɹ ɫɟ ɦɚɫɢɜ ɫ ɚɪɝɭɦɟɧɬɢɬɟ ɧɚ ɩɨɜɢɤɜɚɧɟ ɨɬ ɬɢɩ VARIANTARG; 

6. ɨɛɪɴɳɟɧɢɟ ɤɴɦ ɦɟɬɨɞɚ Invoke() ɫ ɩɨɞɚɞɟɧɢ ɩɚɪɚɦɟɬɪɢ (ɭɤɚɡɜɚ ɫɟ ɞɚɥɢ ɦɟɬɨɞ 
ɢɥɢ property); 

7. ɪɟɡɭɥɬɚɬɴɬ, ɤɨɣɬɨ ɫɟ ɩɨɥɭɱɚɜɚ  ɟ ɜ ɬɢɩ VARIANTɫɬɪɭɤɬɭɪɚ. 



Зɚɳɨ ɢɡɨɛɳɨ ɟ ɧɟɨɛɯɨɞɢɦ ɦɟɯɚɧɢɡɦɚ ɫ IDispatch , ɚ ɧɟ ɤɨɧɜɟɧɰɢɨɧɚɥɧɢя ɫ 
ɢɧɬɟɪɮɟɣɫɢɬɟ. Ɉɛяɫɧɟɧɢɟɬɨ ɟ ɫɥɟɞɧɨɬɨ: 
 
ɋɤɪɢɩɬɨɜɢɬɟ ɢ ɢɧɬɟɪɩɪɟɬɚɬɨɪɧɢɬɟ ɟɡɢɰɢ ɧɟ ɩɨɞɞɴɪɠɚɬ ɪɚɛɨɬɚ ɫ v-tables ɢ ɢɧɬɟɪɮɟɣɫɢ. 
ɋɥɟɞɨɜɚɬɟɥɧɨ ɢ ɫ COM ɢɧɬɟɪɮɟɣɫɢɬɟ.  
ɋ++ ɩɪɚɜɢ ɬɨɜɚ ɤɚɬɨ ɪɚɡɱɢɬɚ ɢɧɬɟɪɮɟɣɫɧɢɬɟ ɞɟɮɢɧɢɰɢɢ ɜ ɡɚɝɥɚɜɧɢɹ ɮɚɣɥ, ɨɩɢɫɜɚɳ 
ɨɛɟɤɬɚ ( ɮɚɣɥ ɫ ɪɚɡɲɢɪɟɧɢɟ .odl). Ɍɨɜɚ ɨɛɚɱɟ ɧɟ ɦɨɝɚɬ ɫɤɪɢɩɬɨɜɢɬɟ ɟɡɢɰɢ. Ɍɟ ɫɟ ɧɭɠɞɚɹɬ 
ɨɬ ɦɟɯɚɧɢɡɴɦ, ɩɪɟɯɜɴɪɥɹɳ ɩɪɟɨɛɪɚɡɭɜɚɧɟɬɨ ɧɚ ɢɦɟ  ɧɚ ɦɟɬɨɞ ɤɴɦ ɭɤɚɡɚɬɟɥ, ɫɨɱɟɳ 
ɮɭɧɤɰɢɹɬɚ , ɤɨɹɬɨ ɝɨ ɪɟɚɥɢɡɢɪɚ. 
Ɍɨɡɢ ɦɟɯɚɧɢɡɴɦ ɫɟ ɛɚɡɢɪɚ ɧɚ ɭɧɢɜɟɪɫɚɥɟɧ ɢɧɬɟɪɮɟɣɫ IDispatch.  
 
ɋɥɟɞɨɜɚɬɟɥɧɨ ɩɪɟɨɛɪɚɡɭɜɚɧɢɹɬɚ ɢɦɟ  ɭɤɚɡɚɬɟɥ ɜ COM ɫɟ ɢɡɜɴɪɲɜɚɬ ɨɬ ɜɢɤɚɳɢɹ, ɩɪɟɡ 
ɜɢɪɬɭɚɥɧɢ ɦɟɬɨɞ ɬɚɛɥɢɰɢ, ɢɧɫɬɚɧɰɢɢɪɚɧɢ ɩɨ ɜɪɟɦɟ ɧɚ ɤɨɦɩɢɥɚɰɢɹ, ɞɨɤɚɬɨ ɩɪɢ 
ɚɜɬɨɦɚɬɢɡɚɰɢɹɬɚ  ɩɪɟɡ ɢɧɞɟɤɫɧɢ ɬɚɛɥɢɰɢ ɜ ɫɚɦɢɹ ɨɛɟɤɬ ɜ run-time.  
 

Ɍɨɜɚ ɟ ɬɴɣ ɧɚɪɟɱɟɧɢɹ ɦɟɬɨɞ ɧɚ ɤɴɫɧɨ ɫɜɴɪɡɜɚɧɟ ( late binding ɦɟɯɚɧɢɡɴɦ). 



Кɴɫɧɨ ɫɜɴɪɡɜɚɧɟ ɫɟ ɩɨɞɞɴɪɠɚ ɨɬ ɫɤɪɢɩɬɨɜɢɬɟ ɢ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɢɬɟ ɟɡɢɰɢ.  
ɇɚɩɪɢɦɟɪ ɜɴɜ Visual Basic  ɩɨɜɢɤɜɚɧɢɹ ɡɚ IDispatch ɢɦɚ ɧɟɹɜɧɨ ɜɢɧɚɝɢ, ɤɨɝɚɬɨ ɩɪɨɦɟɧɥɢɜɚ 
ɫɟ ɞɟɤɥɚɪɢɪɚ ɨɬ ɬɢɩ Object: 
 
Dim myobj as Object 
sОt mвobj = CrОatОObjОct(TV.RОmotО”) 
myobj. interface_method 
 
ɋɴɳɨɬɨ ɜ ASP ɫɬɚɜɚ , ɤɨɝɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ COM ɨɛɟɤɬɴɬ Server: 
 
Dim myobj 
sОt mвobj = SОrvОr.CrОatО(“TV.RОmotО”) 
myobj.interface_method 
 
Зɚɛɟɥɟɠɤɚ: 
В ɬɨɡɢ ɦɟɯɚɧɢɡɴɦ ɧɟ  ɫɟ ɢɡɩɨɥɡɜɚ ɮɚɣɥ, ɧɚɪɟɱɟɧ  ɬɢɩɨɜɚ ɛɢɛɥɢɨɬɟɤɚ (.tlb,ɢɥɢ .odl) . В ɧɟɝɨ 
ɫɚ ɨɩɢɫɚɧɢ ɜɫɢɱɤɢ ɢɧɬɟɪɮɟɣɫɢ, ɦɟɬɨɞɢ ɢ ɩɪɨɩɴɪɬɢɬɚ ɧɚ ɋɈМ ɨɛɟɤɬɚ, ɤɚɤɬɨ ɢ 
ɩɚɪɚɦɟɬɪɢɬɟ ɧɚ ɩɨɜɢɤɜɚɧɟ ɧɚ ɜɫɟɤɢ ɦɟɬɨɞ.  Ɍɢɩɨɜɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɟ ɪɟɝɢɫɬɪɢɪɚɧɚ ɜ 
ɪɟɝɢɫɬɴɪɚ, ɬɚɤɚ ɱɟ ɤɥɢɟɧɬɴɬ ɱɟɪɩɢ ɢɧɮɨɪɦɚɰɢя ɨɬ ɧɟя ɡɚ ɋɈМ ɨɛɟɤɬɚ.  
 
Ɍɢɩɨɜɚ ɛɢɛɥɢɨɬɟɤɚ ɫɟ ɫɴɡɞɚɜɚ ɫ COM API ɮɭɧɤɰɢɢ, ɢɥɢ ɨɬ IDL ɮɚɣɥ. Кɨɦɩɢɥɚɬɨɪɴɬ ɨɬ 
MIDL (Microsoft Interface Definition Language), ɤɨɣɬɨ ɟ ɱɚɫ ɨɬ VC++ ɩɚɤɟɬɚ,  ɱɟɬɟ ɬɚɤɴɜ ɮɚɣɥ 
ɢ ɩɪɢ ɤɨɦɩɢɥɚɰɢя ɢɡɪɚɛɨɬɜɚ ɬɢɩɨɜɚ ɛɢɛɥɢɨɬɟɤɚ.  VISUAL C++ ɫɴɡɞɚɜɚ ɮɚɣɥ ODL ɤɴɦ 
ɩɪɨɟɤɬɚ ɩɪɢ ɭɤɚɡɚɧɢɟ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ Automation ɫɴɪɜɴɪ ɢ ɬɚɦ ɨɩɢɫɜɚ ɨɛɟɤɬɚ ɢ 
ɢɧɬɟɮɟɣɫɢɬɟ ɦɭ. ɉɨɦɨɳɧɚ ɩɪɨɝɪɚɦɚ MTypeLib ɤɨɦɩɢɥɢɪɚ ɬɨɡɢ ɮɚɣɥ ɢ ɝɟɧɟɪɢɪɚ ɬɢɩɨɜɚ 
ɛɢɛɥɢɨɬɟɤɚ. 



Ⱦɪɭɝɢɹɬ ɦɟɬɨɞ ɧɚ ɫɜɴɪɡɜɚɧɟ ɟ ɪɚɧɧɨɬɨ ɫɜɴɪɡɜɚɧɟ (early binding) – ɬɢɩɢɱɟɧ ɡɚ 
ɋ++. Ɍɚɦ ɩɪɟɨɛɪɚɡɭɜɚɧɢɹɬɚ ɡɚ ɞɨɫɬɢɝɚɧɟ ɞɨ ɭɤɚɡɚɬɟɥ ɡɚ ɦɟɬɨɞ  (ɪɚɛɨɬɢ ɫɟ ɫ 
ɢɧɬɟɪɮɟɣɫɢ) ɫɟ ɢɡɩɴɥɧɹɜɚɬ ɩɨ ɜɪɟɦɟ ɧɚ ɤɨɦɩɢɥɚɰɢɹ. 
Ɋɚɛɨɬɢ ɫɟ ɫ v-tables. Ɉɛɟɤɬɴɬ ɦɨɠɟ ɞɚ ɧɟ ɩɨɞɞɴɪɠɚ IDispatch,  ɚ ɫɚɦɨ 
ɢɧɬɟɪɮɟɣɫɢ.  
Ⱥɤɨ ɢɦɚ ɢ IDispatch, ɬɨ ɫɥɟɞɨɜɚɬɟɥɧɨ ɢɦɚɦɟ ɞɜɨɟɧ ɢɧɬɟɪɮɟɣɫ (ɜ ɟɞɢɧ 
ɢɧɬɟɪɮɟɣɫ ɢɦɚ ɢ ɦɟɬɨɞɢ ɧɚ IUnknown ɢ ɧɚ IDispatch + ɫɩɟɰɢɮɢɱɧɢɬɟ ɦɭ 
ɦɟɬɨɞɢ). ɇɟ ɫɟ ɫɴɡɞɚɜɚ DISPID ɡɚ ɞɨɫɬɴɩ ɞɨ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ, ɚ ɫɟ ɪɚɛɨɬɢ ɫ 
ɜɢɪɬɭɚɥɧɢ ɬɚɛɥɢɰɢ. Ɇɨɠɟ ɞɚ ɫɟ ɪɚɛɨɬɢ ɢ ɫ IDispatch ɢ  ɚɤɨ ɫɚ ɧɭɠɧɢ DISPID, ɫɟ 
ɪɚɛɨɬɢ ɫ ɢɧɮɨɪɦɚɰɢɹɬɚ ɨɬ ɬɢɩɨɜɚɬɚ ɛɢɛɥɢɨɬɟɤɚ. Ɉɛɟɤɬɢ ɫ ɞɜɨɣɧɢ ɢɧɬɟɪɮɟɣɫɢ 
ɩɨɞɞɴɪɠɚɬ ɪɚɧɧɨ ɢ ɤɴɫɧɨ ɫɜɴɪɡɜɚɧɟ. 
 

 

ȼ MFC ɬɚɤɢɜɚ ɢɧɬɟɪɮɟɣɫɢ ɫɟ ɫɴɡɞɚɜɚɬ ɬɪɭɞɧɨ. ɉɪɟɩɨɪɴɱɜɚ ɫɟ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ 
ɚɥɬɟɪɧɚɬɢɜɧɚɬɚ ɤɥɚɫɨɜɚ ɣɟɪɚɪɢɹ ȺɌL (Active Template Library). 



ɂɦɚ ɢ ɬɪɟɬɢ ɧɚɱɢɧ ɧɚ ɫɜɴɪɡɜɚɧɟ (ɦɟɠɞɢɧɟɧ) – ID binding: 

 

ȼɫɢɱɤɢ DISPID ɤɴɦ ɫɜɨɣɫɬɜɚ ɢ ɦɟɬɨɞɢ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɥɭɱɚɬ ɨɬ ɬɢɩɨɜɚɬɚ 
ɛɢɛɥɢɨɬɟɤɚ ɫ ɤɨɹɬɨ ɫɟ ɫɜɴɪɡɜɚɦɟ  ɜ compile time.ɋɥɟɞɨɜɚɬɟɥɧɨ  ɧɟ ɟ ɧɭɠɧɨ 
ɩɨɜɢɤɜɚɧɟ ɧɚ GetIDsOfNames() ɡɚ ɜɫɹɤɨ ɩɨɜɢɤɜɚɧɟ. ɂɦɚɦɟ ɫɚɦɨ 1 ɩɨɜɢɤɜɚɧɟ ɧɚ 
GetIDsOfNames(), ɤɚɤɬɨ ɜ early binding ɡɚ ɢɡɪɚɛɨɬɜɚɧɟ ɧɚ CLSID ɡɚ ɫɜɴɪɡɜɚɧɟ ɫ 
ɨɛɟɤɬɚ (ɜɫɴɳɧɨɫɬ ɫ ɬɢɩɨɜɚɬɚ ɦɭ ɛɢɛɥɢɨɬɟɤɚ) ɜ compile time. Invoke() 

ɩɨɜɢɤɜɚɧɢɹɬɚ ɫɚ ɜ run time ɢ ɢɡɢɫɤɜɚɬ GetIDsOfNames() ɨɛɪɴɳɟɧɢɹ, ɧɨ ɨɬ 
ɬɢɩɨɜɚɬɚ ɛɢɛɥɢɨɬɟɤɚ.  
 

Ɇɟɬɨɞɴɬ ɟ ɩɨɧɟ 2 ɩɴɬɢ ɩɨ-ɛɴɪɡ ɨɬ late binding. 



Ɋɚɡɥɢɤɢɬɟ ɦɟɠɞɭ ɪɚɧɧɨɬɨ ɢ ɤɴɫɧɨɬɨ ɫɜɴɪɡɜɚɧɟ ɦɨɝɚɬ ɞɚ ɫɟ ɩɨɹɫɧɹɬ ɜ ɫɥɟɞɧɢɹ ɩɪɢɦɟɪ: 
ɇɟɤɚ ɢɦɚɦɟ ɩɪɨɫɬ ɨɛɟɤɬ ɢɦɟɧɨɜɚɧ Beeper (ɤɥɚɤɫɨɧ). Ɍɨɣ ɩɪɢɬɟɠɚɜɚ ɟɞɢɧ ɞɚɧɧɨɜ ɟɥɟɦɟɧɬ 
(property) ɢ ɦɟɬɨɞ ɫ ɢɦɟ Beep(). Ɋɟɚɥɢɡɚɰɢɹɬɚ ɧɚ ɬɨɡɢ ɨɛɟɤɬ ɧɟɤɚ ɟ ɧɚ ɋ++, ɤɚɬɨ 
ɟɤɫɩɨɧɢɪɚɧɚɬɚ ɦɭ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɫɬɚɜɚ ɫ ɩɨɦɨɳɬɚ ɧɚ OLE ɦɟɯɚɧɢɡɦɢɬɟ: 
class CBeeper 
{ public: 
 long m_lSound;  // ɬɨɜɚ ɟ ɞɚɧɧɨɜɢɹ ɟɤɫɩɨɧɢɪɚɧ ɱɥɟɧ 
public: 
 long Beep(void);  // ɬɨɜɚ ɟ ɦɟɬɨɞɚ ɧɚ ɤɥɚɫɚ 
}; 
ɞɟɮɢɧɢɪɚɦɟ ɢɧɬɟɪɮɟɣɫ, ɧɚɩɪɢɦɟɪ ɫ ɢɦɟ IBeeper. 
interface IBeeper : IUnknown 
{ 
long get_Sound( void); 
void put_Sound( long lSound); 
long Beep( void); 
}; 
   ɜɢɪɬɭɚɥɧɚ ɦɟɬɨɞ-ɬɚɛɥɢɰɚ ɧɚ ɢɧɬɟɪɮɟɣɫɚ 

pIBeeper   lp/vtbl         pQueryInterface    CBeeper::QueryInterface() {..} 
   pAddRef   CBООpОr::AННRОП()  д…ж 
   pRelease   CBeeper::Release()  {..} 
   pget_Sound  CBООpОr::РОtИSounН() д…ж 
   pput_Sound  CBООpОr::putИSounН() д…ж 
   pBeep   CBООpОr::BООp(0 д…ж 



ɨɝɪɚɧɢɱɟɧɢɹɬɚ ɫ ɜɢɪɬɭɚɥɧɢɬɟ ɬɚɛɥɢɰɢ, ɤɚɤɜɚɬɨ ɟ ɬɚɡɢ ɡɚ IBeeper, ɫɚ  ɱɟ ɜɫɟɤɢ ɤɥɢɟɧɬ ɧɚ ɬɨɡɢ 
ɨɛɟɤɬ ɫɥɟɞɜɚ ɞɚ ɫɟ ɩɪɢɜɴɪɠɟ (binding) ɤɴɦ ɢɧɬɟɪɮɟɣɫɧɢɬɟ ɦɭ ɦɟɬɨɞɢ  ɩɪɟɡ ɭɤɚɡɚɬɟɥɢ. 
 Ɍ.ɟ. ɪɟɞ ɨɬ ɤɥɢɟɧɬɫɤɢ ɤɨɞ  ɫ ɨɛɪɴɳɟɧɢɟ pIBeeper Beep() ɧɚɩɪɢɦɟɪ, ɬɪɹɛɜɚ ɞɚ ɦɨɠɟ ɞɚ ɫɟ  
ɤɨɦɩɢɥɢɪɚ ɜ call ɢɧɫɬɪɭɤɰɢɹ ɧɚ ɩɪɨɰɟɫɨɪɚ ɫ ɩɚɪɚɦɟɬɴɪ –  ɨɬɦɟɫɬɜɚɧɟ ɫɩɪɹɦɨ ɧɚɱɚɥɨɬɨ ɧɚ 
ɜɢɪɬɭɚɥɧɚɬɚ ɬɚɛɥɢɰɚ (ɢɥɢ ɜɫɟ ɟɞɧɨ ɫɩɪɹɦɨ pIBeeper).  
 
Ɍɚɡɢ ɬɟɯɧɢɤɚ ɪɚɛɨɬɢ ɥɟɫɧɨ ɢ ɛɴɪɡɨ ɡɚ ɤɨɦɩɢɥɢɪɭɟɦ ɤɨɞ, ɧɨ ɧɟ ɢ ɡɚ ɢɧɬɟɪɩɪɟɬɢɪɭɟɦ.  
 
ȼ ɬɨɡɢ ɫɥɭɱɚɣ ɞɨɫɬɴɩ ɞɨ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬɬɚ ɧɚ ɨɛɟɤɬɚ ɫɬɚɜɚ ɧɚ ɨɫɧɨɜɚɬɚ ɧɚ ɤɴɫɧɨɬɨ 
ɫɜɴɪɡɜɚɧɟ (late binding) ɱɪɟɡ ɩɨɫɪɟɞɧɢɱɟɫɬɜɨɬɨ ɧɚ  dispinterface. ȼ ɧɟɝɨɜɨɬɨ ɨɩɢɫɚɧɢɟ (ɩɨ-
ɞɨɥɭ ɢɦɚ ɩɪɢɦɟɪ ɧɚ ɬɚɤɨɜɚ) ɜ odl ɮɚɣɥ, ɩɪɨɩɴɪɬɢɬɚ ɢ ɦɟɬɨɞɢ ɫɟ ɫɴɩɨɫɬɚɜɹɬ ɧɚ ɫɨɛɫɬɜɟɧɢ 
ɢɞɟɧɬɢɮɢɤɚɬɨɪɢ (ɡɚɝɪɚɞɟɧɢɬɟ ɜ ɩɪɚɜɢ ɫɤɨɛɢ), ɢɡɩɨɥɡɜɚɧɢ ɩɪɹɤɨ ɡɚ ɜɪɴɡɤɚɬɚ. ɋɥɟɞɜɚ 
ɞɟɮɢɧɢɰɢɹ ɧɚ dispinterface ɡɚ ɧɚɲɢɹ ɨɛɟɤɬ: 
 

dispinterface DIBeeper 

{ 

properties: 

 [id(0)] long Sound; 

methods: 

 [id(1)] long Beep(void); 

}; 



Ɂɚ ɩɪɨɩɴɪɬɢɬɨ Sound ɛɟɲɟ ɫɴɩɨɫɬɚɜɟɧ dispID ɧɭɥɚ, ɚ ɡɚ ɦɟɬɨɞɚ Beep() – dispID ɟɞɢɧɢɰɚ. 
Кɨɧɬɪɨɥɟɪɴɬ (ɤɥɢɟɧɬɴɬ) ɢɡɩɨɥɡɜɚ ɬɟɡɢ dispID ɜ run-time ɡɚ ɞɚ ɧɚɫɨɱɜɚ ɬɨɱɧɨ ɩɨɜɢɤɜɚɧɢɹɬɚ 
ɤɴɦ ɦɟɬɨɞɢ ɢ ɩɪɨɩɴɪɬɢɬɚ ɤɴɦ ɦɹɫɬɨɬɨ ɧɚ ɬɹɯɧɚɬɚ ɪɟɚɥɢɡɚɰɢɹ ɜ ɨɛɟɤɬɚ: 
      ɮɥɚɝ ɨɩɪɟɞɟɥɹ 
     ɨɩɟɪɚɰɢɹ ɧɚɞ ɩɪɨɩɴɪɬɢɬɨ 
     get ɢɥɢ set 
 
    dispatch table 
pDispBeeper    DISPID 0 = Sound   CBeeper:: get_Sound() {..} 
       CBООpОr::putИSounН() д…ж 
         DISPID 1 = Beep  CBООpОr ::BООp() д…ж 
 
 
ɂɡɪɚɛɨɬɜɚɧɟɬɨ ɧɚ ɢɧɬɟɪɮɟɣɫɧɢɹ ɭɤɚɡɚɬɟɥ ɤɴɦ IDispatch ɫɟ ɩɨɞɱɢɧɹɜɚ ɧɚ ɨɛɳɢɬɟ 
ɦɟɯɚɧɢɡɦɢ ɜ COM ( ɩɪɟɡ QueryInterface). Ɍɨɝɚɜɚ ɫɟ ɪɟɚɥɢɡɢɪɚ ɢ ɩɪɟɨɛɪɚɡɭɜɚɧɢɟɬɨ ɨɬ pDisp 
ɤɴɦ dispatch ɬɚɛɥɢɰɚɬɚ (ɬ.ɟ. ɜɫɢɱɤɨ ɬɨɜɚ ɫɬɚɜɚ ɤɚɤɬɨ ɜ early binding).  
Кɴɫɧɨɬɨ ɫɜɴɪɡɜɚɧɟ ɧɚɦɢɪɚ ɦɹɫɬɨ  ɟɞɜɚ ɩɪɢ ɧɚɦɢɪɚɧɟ ɫɴɨɬɜɟɬɫɬɜɢɟ ɡɚ ɩɪɨɩɴɪɬɢ ɢɥɢ 
ɦɟɬɨɞ ɨɬ dispatch ɬɚɛɥɢɰɚɬɚ, ɤɨɟɬɨ ɫɟ ɪɟɲɚɜɚ ɜ run-time. 



ɉɪɨɰɟɞɭɪɚ ɧɚ ɫɴɡɞɚɜɚɧɟ ɧɚ OLE Automation server ɫ ɢɡɩɨɥɡɜɚɧɟ ɧɚ MFC ɤɥɚɫɨɜɟ 
 
 
ȼ MFC ɩɨɞɞɪɴɠɤɚɬɚ ɡɚ Automation (ɢɧɬɟɪɮɟɣɫ ɢ ɫɩɟɰɢɮɢɱɧɢɬɟ ɬɢɩɨɜɟ ɫɟ ɤɨɧɫɬɪɭɢɪɚɬ 
ɚɜɬɨɦɚɬɢɱɧɨ)  ɟ ɩɪɟɞɜɢɞɟɧ ɤɥɚɫ COleDispatchImpl, ɱɢɹɬɨ ɢɧɫɬɚɧɰɢɹ  ɫɟ ɪɟɚɥɢɡɢɪɚ ɨɳɟ ɜ  
CCmdTarget::EnableAutomation(). Ɍ.ɟ ɜɫɟɤɢ MFC ɤɥɚɫ, ɩɨɞɞɴɪɠɚɳ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɫɥɟɞɜɚ ɞɚ 
ɧɚɫɥɟɞɢ CCmdTarget ɢ ɞɚ ɩɨɜɢɤɚ ɝɨɪɧɚɬɚ ɮɭɧɤɰɢɹ ɨɳɟ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ. 
 
ɉɪɟɨɛɪɚɡɭɜɚɧɢɹɬɚ: 
  ɢɦɟ   DISPID 
  ɦɟɬɨɞ/ɫɜɨɣɫɬɜɨ 
  
ɧɭɠɧɢ ɡɚ ɩɨɜɢɤɜɚɧɢɹɬɚ ɩɪɟɡ Invoke() ɫɬɚɜɚɬ ɫ   dispatch ɤɚɪɬɚ: 
 
BEGIN_DISPATCH_MAP (ɤɥɚɫ, ɪɨɞɢɬɟɥ) 
 DISP_FUNCTION (ɤɥɚɫ, ɢɦɟ ɧɚ dispatch ɦɟɬɨɞɚ, ɢɦɟ ɧɚ ɮɭɧɤɰɢɹ ɫ  
   ɤɨɹɬɨ ɟ ɪɟɚɥɢɡɢɪɚɧ, ID (ɨɬ ɩɨɥɟɬɚɬɚ ɧɚ VARIANT) ɡɚ 
    ɩɚɪɚɦɟɬɪɢɬɟ ɫ ɤɨɢɬɨ ɬɹ ɫɟ ɜɢɤɚ) 
 DISP_PROPERTY_EX (ɤɥɚɫ, ɢɦɟ ɧɚ ɫɜɨɣɫɬɜɨɬɨ, ɦɟɬɨɞɢ Get..  Set.. ɧɚ  
   ɤɥɚɫɚ ɫ ɤɨɢɬɨ ɫɟ ɨɛɪɚɛɨɬɜɚ ɫɜɨɣɫɬɜɨɬɨ) 
END_DISP_MAP() 
 
ȼ ɤɚɪɬɚɬɚ (ɝɟɧɟɪɢɪɚɧɚ ɨɬ Class Wizard) ɥɢɩɫɜɚɬ  DispID. ȼɫɴɳɧɨɫɬ ɢɦɚ ɩɨɡɢɰɢɨɧɧɚ 
ɡɚɜɢɫɢɦɨɫɬ: ɦɹɫɬɨ ɜ ɤɚɪɬɚɬɚ  ɧɨɦɟɪ ɧɚ DispID  ɜ ODL ɝɟɧɟɪɢɪɚɧɢɹ ɮɚɣɥ. 



ɩɪɢɦɟɪɟɧ OLE ɫɴɪɜɴɪ (AutoBub), ɤɨɣɬɨ ɢɡɨɛɪɚɡɹɜɚ ɜ ɩɪɨɡɨɪɟɰ ɨɤɪɴɠɧɨɫɬɢ  

 

(ɬɨɡɢ OLE ɫɴɪɜɴɪ ɢɦɚ ɫɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ).  
 

1. ȼ AppWizard ɫɴɡɞɚɜɚɬɟ ɧɨɜɨ SDI ɩɪɢɥɨɠɟɧɢɟ ɫ ɬɨɜɚ ɢɦɟ. ɍɤɚɡɜɚɬɟ “support  
OLE AutomatТon”. ɉɪɢ ɞɢɚɥɨɡɢɬɟ ɧɚ AppWizard,  ɜ ɩɨɥɟ File Type ID , ɜɴɜɟɠɞɚɬɟ 
ProgID ɧɚ Automation ɨɛɟɤɬɚ. 
 

2. ɢɡɛɢɪɚɬɟ CAutoBubDoc (ɫɚɦɨ 1 ɤɥɚɫ ɢɦɚ ɩɨɞɞɪɴɠɤɚ ɧɚ automation).  

 

3. ɩɪɚɜɢɬɟ ɞɨɛɚɜɤɢ ɜ ɤɥɚɫɚ, ɧɭɠɧɢ ɡɚ ɧɨɪɦɚɥɧɚɬɚ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ: 
ɫɬɪɭɤɬɭɪɚ ɫ ɞɚɧɧɢɬɟ ɡɚ ɨɬɞɟɥɧɚ ɨɤɪɴɠɧɨɫɬ,  ɮɭɧɤɰɢɢɬɟ ɡɚ ɞɨɛɚɜɹɧɟ, ɛɪɨɟɧɟ ɢ 
ɢɡɜɥɢɱɚɧɟ ɧɚ ɨɤɪɴɠɧɨɫɬ (AddBubble(), GetBubble(), GetCount()) ɤɚɬɨ ɩɪɨɬɨɬɢɩɢ 
ɢ ɪɟɚɥɢɡɚɰɢɹ. 
 

4. ɋɴɡɞɚɜɚ ɫɟ ɞɢɚɥɨɝɨɜ ɩɪɨɡɨɪɟɰ ( ɫ ɪɟɫɭɪɫɟɧ ɪɟɞɚɤɬɨɪ) ɡɚ ɨɩɢɫɜɚɧɟ 
ɩɚɪɚɦɟɬɪɢ ɧɚ ɧɨɜɚ ɨɤɪɴɠɧɨɫɬ ( .rc). Ɂɚɞɚɜɚɬ ɫɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɢ ɧɚ ɞɢɚɥɨɝɨɜɢɹ 
ɩɪɨɡɨɪɟɰ ɢ ɧɚ ɨɬɞɟɥɧɢɬɟ ɤɨɧɬɪɨɥɢ ɜ ɧɟɝɨ.  



5. ɋɴɡɞɚɜɚ ɫɟ CAddBubDlg, ɧɚɫɥɟɞɧɢɤ ɧɚ CDialog, ɫɜɴɪɡɚɧ ɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ ɧɚ ɪɟɫɭɪɫɚ ɧɚ 
ɫɴɡɞɚɞɟɧɢɹ ɞɢɚɥɨɝɨɜ ɩɪɨɡɨɪɟɰ.  
 
6. ɞɨɛɚɜɹ ɫɟ ɦɟɧɸ ɨɩɰɢɹ “Add bubble”. ɋɜɴɪɡɜɚ ɫɟ ɫ ɨɛɪɚɛɨɬɜɚɳɚ ɦɟɧɸ-ɨɩɰɢɹɬɚ ɮɭɧɤɰɢɹ – 
ɬɹ ɨɱɟɜɢɞɧɨ ɟ ɦɟɬɨɞ ɧɚ CAutoBubView: 
 
void CAutoBubView :: OnMenuAddBubble() 
{ 
// ɜɡɢɦɚ ɨɬ ɜɴɜɟɞɟɧɢɬɟ ɜ ɪɟɫɭɪɫɧɢɬɟ ɩɨɥɟɬɚ ɫɬɨɣɧɨɫɬɢ ɢ ɢɧɢɰɢɚɥɢɡɢɪɚ 
 // ɩɪɨɦɟɧɥɢɜɢ ɨɬ ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ ɨɤɪɴɠɧɨɫɬɬɚ. ɋɥɟɞ ɬɨɜɚ ɜɢɤɚ: pDocAddBubble() ; 
 Invalidate(); 
…. 
} 
 
ɩɪɟɪɢɫɭɜɚɧɟ ɧɚ ɨɤɪɴɠɧɨɫɬɢ: 
 
void CAutoBubView::OnDraw(CDC* pDC) 
{ 
… 
} 
 
Ⱦɨɬɭɤ ɩɪɢɥɨɠɟɧɢɟɬɨ ɟ ɝɨɬɨɜɨ ɡɚ ɤɨɦɩɢɥɚɰɢɹ ɤɚɬɨ ɫɚɦɨɫɬɨɹɬɟɥɧɨ ɩɪɢɥɨɠɟɧɢɟ. 



ɉɪɨɰɟɞɭɪɚ ɧɚ ɞɨɛɚɜɹɧɟ ɧɚ OLE Automation ɩɨɞɞɪɴɠɤɚ ɤɴɦ ɩɪɢɥoɠɟɧɢɟɬɨ - 

ɫɴɪɜɴɪ 

 
1. Class Wizard  Automation  Add PropОrtв ɫ ɰɟɥ  ɞɨɛɚɜɹɧɟ ɧɚ ɧɨɜɢ ɞɚɧɧɨɜɢ (get/set) 
ɩɪɨɦɟɧɥɢɜɢ ɧɚ automation ɨɛɟɤɬɚ (CAutoBubDoc): 
 
Implementation ɬɢɩ external name Get ɮɭɧɤɰɢɹ SОt ɮɭɧɤɰɢɹ 
 
Get/Set  long Count  CountIs()  none 
 
Ɏɭɧɤɰɢɹɬɚ ɫɬɚɜɚ ɦɟɬɨɞ ɧɚ ɞɨɤɭɦɟɧɬɧɢɹ ɤɥɚɫ ɢ ɫɥɟɞɜɚ ɞɚ ɫɟ ɨɩɢɲɟ.  
 
ɋɜɨɣɫɬɜɚɬɚ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɧɟ ɫɚɦɨ get/set , ɚ ɢ ɩɪɨɫɬɢ ɱɥɟɧ-ɩɪɨɦɟɧɥɢɜɢ. Ɍɨɝɚɜɚ 
ɞɚɞɟɧɨɬɨ automation ɫɜɨɣɫɬɜɨ ɫɬɚɜɚ ɞɨɫɬɴɩɧɨ ɤɚɬɨ ɞɚɧɧɨɜ ɟɥɟɦɟɧɬ ɧɚ ɤɥɚɫɚ. 
ɉɪɨɦɟɧɥɢɜɚɬɚ ɳɟ ɛɴɞɟ ɞɨɛɚɜɟɧɚ ɜ ɤɚɪɬɚɬɚ. ȼ ɩɨɥɟ Notification function (ako ɫɦɟ ɢɡɛɪɚɥɢ 
member-variable ɜ ɞɢɚɥɨɝ ɧɚ ɪɚɡɜɨɣɧɚɬɚ ɫɪɟɞɚ) ɦɨɠɟ ɞɚ ɫɟ ɭɤɚɠɟ ɮɭɧɤɰɢɹ, ɤɨɹɬɨ ɫɟ 
ɚɤɬɢɜɢɪɚ ɩɪɢ ɩɪɢɫɜɨɹɜɚɧɟ ɨɬ ɤɥɢɟɧɬ ɧɚ ɧɨɜɚ ɫɬɨɣɧɨɫɬ ɧɚ ɩɪɨɩɴɪɬɢɬɨ.  ClassWizard 
ɚɜɬɨɦɚɬɢɱɧɨ ɞɨɛɚɜɹ ɡɚɩɢɫɢ ɜ ɤɚɪɬɚɬɚ, ɞɟɤɥɚɪɚɰɢɢ ɧɚ ɮɭɧɤɰɢɢɬɟ ɜ ɤɥɚɫɚ ɢ ɩɪɨɦɟɧɢ ɜ 
ODL ɮɚɣɥɚ (ɤɚɤɬɨ ɩɨ-ɞɨɥɭ). Ɂɚ get/set – ɡɚɩɢɫɴɬ ɟ DISP_PROPERTY_EX; ɡɚ ɱɥɟɧ 
ɩɪɨɦɟɧɥɢɜɢ – DISP_PROPERTY. 
2. ɞɨɛɚɜɹɦɟ ɢ ɦɟɬɨɞɢ ɤɴɦ ɤɥɚɫɚ. Ɂɚ ɜɫɟɤɢ ɦɟɬɨɞ ɢɦɚɦɟ: External Name – ɢɦɟɬɨ ɧɚ 
Automation ɦɟɬɨɞɚ ɢ Intenal Name – ɢɦɟɬɨ ɧɚ ɫɴɨɬɜɟɬɧɚɬɚ member ɮɭɧɤɰɢɹ. ȼ ɩɨɥɟɬɨ 
Return Type ɦɨɠɟ ɞɚ ɫɟ ɩɨɫɬɚɜɢ ɜɫɟɤɢ Automation ɫɴɜɦɟɫɬɢɦ ɞɚɧɧɨɜ ɬɢɩ. ɉɚɪɚɦɟɬɪɢɬɟ ɧɚ 
ɦɟɬɨɞɚ ɫɟ ɭɤɚɡɜɚɬ ɜ Parameter List. MFC ɫɟ ɡɚɧɢɦɚɜɚ ɫ ɩɪɟɨɛɪɚɡɭɜɚɧɟɬɨ ɢɦ ɜ 
VARIANTARG ɢ ɨɛɪɚɬɧɨ ɡɚ ɞɚ ɟ ɤɨɪɟɤɬɧɨ ɩɨɜɢɤɜɚɧɟɬɨ ɧɚ Invoke().   
(Ɂɚ ɫɥɭɱɚɹ ɬɚɤɢɜɚ ɦɟɬɨɞɢ ɦɨɝɚɬ ɞɚ ɫɚ  ɧɚɩɪ.  Clear, Add.  Ɍɟ ɫɬɚɜɚɬ ɦɟɬɨɞɢ ɧɚ ɞɨɤɭɦɟɧɬɧɢɹ 
ɤɥɚɫ ɢ ɫɥɟɞɜɚ ɞɚ ɫɟ ɨɩɢɲɚɬ ɮɭɧɤɰɢɨɧɚɥɧɨ. ) 



Ɂɚ ɜɫɟɤɢ ɞɨɛɚɜɟɧ ɦɟɬɨɞ Class Wizard ɩɪɚɜɢ: 
  
1 ɞɨɛɚɜɹ ɞɟɤɥɚɪɚɰɢɹ ɜ .h ɮɚɣɥɚ ɧɚ ɤɥɚɫɚ 
2. ɪɟɚɥɢɡɢɪɚ ɩɪɚɡɧɚ ɮɭɧɤɰɢɹ ɜɴɜ ɮɚɣɥɚ 
3. ɞɨɛɚɜɹ ɪɟɞ ɜ dispatch ɤɚɪɬɚɬɚ ɧɚ ɤɥɚɫɚ 
4. ɞɨɛɚɜɹ ɦɟɬɨɞɚ ɢ disp_id ɜ ODL ɮɚɣɥɚ ɧɚ ɩɪɨɟɤɬɚ. 
 
Кɨɞ ɡɚ ɬɟɡɢ ɮ-ɢɢ ɫɥɟɞɜɚ ɞɚ ɫɟ ɞɨɛɚɜɢ ɜ CAutoBubDoc. 
 
Ɏɚɣɥɴɬ .odl  ɫɟ ɫɴɡɞɚɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɨɬ Class Wizard: 
 



// AutoBub.odl : type library source for AutoBub.exe 
[ uuid(06A6EDEB-A2FD-11CF-9C7D-000000000000), 
 version(1.0) ] 
library AutoBub 
{ 
 importlib("stdole32.tlb"); 
 //  Primary dispatch interface for CAutoBubDoc 
 [ uuid(06A6EDEC-A2FD-11CF-9C7D-000000000000) ] 
 dispinterface IAutoBub 
 { 
  properties: 
   //{{AFX_ODL_PROP(CAutoBubDoc) 
[id(1)]    long Count; 
   //}}AFX_ODL_PROP 
  methods: 
   //{{AFX_ODL_METHOD(CAutoBubDoc) 
[id(2)]   void Clear(); 
[id(3)]   void Add(long clr, short nYPos, short nXPos, short nRadius); 
   //}}AFX_ODL_METHOD 
 }; 
 //  Class information for CAutoBubDoc 
 [ uuid(06A6EDEA-A2FD-11CF-9C7D-000000000000) ] 
 coclass CAutoBubDoc 
 {  [default] dispinterface IAutoBub; 
 }; 
 //{{AFX_APPEND_ODL}} 
}; 



ɉɨɫɥɟɞɧɚɬɚ ɩɪɨɦɹɧɚ ɜ ɤɨɞɚ ɧɚ Automation ɫɴɪɜɴɪɚ  ɟ ɫ ɰɟɥ ɢɡɨɛɪɚɡɹɜɚɧɟ ɩɪɢ 
ɢɧɫɬɚɧɰɢɢɪɚɧɟ ɨɬ ɫɬɪɚɧɚ ɧɚ ɤɨɧɬɪɨɥɟɪ. 
Ɍɴɪɫɢɦ  CAutoBubApp::InitInstance().  
 
ɬɚɦ ɤɴɞɟɬɨ ɫɟ ɩɪɨɜɟɪɹɜɚ ɞɚɥɢ ɩɪɢɥɨɠɟɧɢɟɬɨ ɟ ɫɬɚɪɬɢɪɚɧɨ ɤɚɬɨ OLE server ɢɥɢ ɤɚɬɨ 
ɫɚɦɨɫɬɨɹɬɟɥɧɨ ɩɪɢɥɨɠɟɧɢɟ ɫɟ ɞɨɛɚɜɹ ɤɨɞ ɡɚ ɪɟɝɢɫɬɪɢɪɚɧɟ ɧɚ  ɜɪɟɦɟɧɟɧ ɫɴɪɜɴɪ , ɤɨɟɬɨ 
ɩɨɡɜɨɥɹɜɚ ɜɴɧɲɧɢ ɩɪɢɥɨɠɟɧɢɹ ɞɚ ɩɨɢɫɤɚɬ ɩɨɞɞɪɴɠɤɚ ɨɬ OLE ɛɢɛɥɢɨɬɟɤɢɬɟ ɡɚ ɞɚ 
ɫɴɡɞɚɜɚɬ OLE ɨɛɟɤɬɢ ɨɬ ɬɨɡɢ ɬɢɩ  ɜ ɪɚɦɤɢɬɟ ɧɚ ɫɜɨɟɬɨ ɩɪɢɥɨɠɟɧɢɟ. ȿɬɨ ɱɚɫɬ ɨɬ ɤɨɞɚ: 
BOOL CAutoBubApp::InitInstance() 
{ 
………….. 
// ɩɪɨɜɟɪɤɚ ɞɚɥɢ ɟ ɫɬɚɪɬɢɪɚɧɨ ɤɚɬɨ OLE ɫɴɪɴɜɪ 
if(cmdInfo.m_bRunEmbedded  || cmdInfo.m_bRunAutomated) 
{ COleTemplateServer::RegisterAll(); // ɪɟɝɢɫɬɪɢɪɚ ɤɚɬɨ running ɜɫɢɱɤɢ OLE 
     // factories ɡɚ ɫɴɪɜɴɪɢ. Ɍɨɜɚ ɩɨɡɜɨɥяɜɚ 
     // ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬɢ ɨɬ ɬɚɤɴɜ ɬɢɩ 
     // ɨɬ ɞɪɭɝɢ ɩɪɢɥɨɠɟɧɢя. 
 
//  ɫɥɟɞɜɚ ɜɚɲ ɤɨɞ ɩɪɨɜɟɪяɜɚɳ ɞɚɥɢ ɢɦɚ ɨɩɰɢя ɡɚ /Automation ɩɪɢ ɫɬɚɪɬɢɪɚɧɟ ɧɚ 
// ɩɪɨɝɪɚɦɚɬɚ. Аɤɨ ɞɚ – ɢɡɨɛɪɚɡяɜɚ ɝɥɚɜɧɢя ɩɪɨɡɨɪɟɰ ɧɚ ɬɨɡɢ ɤɥɚɫ 
if( !ProcessShellCommand(cmdInfo)) 
 return FALSE; 
return TRUE;ж   /* ɫɥɟɞɜɚ ɚɜɬoɦɚɬɢɱɧɨ ɞɨɛɚɜɟɧ ɤɨɞ */…………….. 
} 
ɋ ɬɨɜɚ OLE Automation ɫɴɪɜɴɪɚ ɟ ɝɨɬɨɜ. 



ɋɴɡɞɚɜɚɧɟ ɧɚ Automation controller 
 
1. ɇɚ VТsual ɋ++ 
 
ɋ MFC Automation ɤɥɢɟɧɬ ɫɟ ɩɢɲɟ ɥɟɫɧɨ. COleDispatchDriver ɨɫɢɝɭɪɹɜɚ ɢɡɜɥɢɱɚɧɟ ɧɚ 
dispatch ɭɤɚɡɚɬɟɥɢ ɢ ɦɟɬɨɞɢ ɡɚ ɞɨɫɬɴɩ ɞɨ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ. 
ɋɴɡɞɚɜɚɬ ɫɟ ɩɪɨɢɡɜɨɞɧɢ ɧɚ ɝɨɪɧɢɹ ɤɥɚɫɨɜɟ. ɋ ɬɹɯ ɞɨɫɬɴɩɴɬ ɞɨ automation ɦɟɬɨɞɢɬɟ ɢ 
ɫɜɨɣɫɬɜɚ ɟ ɟɥɟɦɟɧɬɚɪɟɧ.  
 
Ɂɚ ɰɟɥɬɚ ɜ ɫɪɟɞɚɬɚ ɧɚ ClassWizard ɢɡɛɢɪɚɦɟ AddClass, ɩɨɫɥɟ From a Type Library. Ɍɚɦ 
ɭɤɚɡɜɚɦɟ ɬɢɩɨɜɚɬɚ ɛɢɛɥɢɨɬɟɤɚ ɡɚ ɤɨɧɤɪɟɬɧɢɹ ɫɴɪɜɴɪ. Ƚɟɧɟɪɢɪɚ ɫɟ ɤɥɚɫ ɫɴɞɴɪɠɚɳ ɮɭɧɤɰɢɢ 
ɡɚ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞɢɬɟ ɧɚ ɫɴɪɜɴɪɚ ( ɫɴɫ ɫɴɳɢɬɟ ɢɦɟɧɚ) ɢ Get/Set ɮɭɧɤɰɢɢ ɡɚ ɞɨɫɬɴɩ ɞɨ 
ɩɪɨɩɴɪɬɢɬɚɬɚ ɦɭ. 
 
ɇɚɩɪɢɦɟɪ ɚɤɨ ɫɴɪɜɴɪɴɬ ɟ CAutoMath ɫ Prog ID “Math.Object”, ɬɨ ɜ ɤɨɧɬɟɣɧɟɪɚ ɫɥɟɞɜɚ ɞɚ ɢɦɚ 
ɤɨɞ ɨɬ ɜɢɞɚ: 
CAutoMath math; 
matС.CrОatОDТspatcС(_T(“MatС.ObjОct”)); 
// ɫɴɡɞɚɜɚ Automation ɨɛɟɤɬ ɢ IDispatch ɭɤɚɡɚɬɟɥ ɜ ɩɪɨɦɟɧɥɢɜɚɬɚ m_lpDispatch 
// ɨɬɬɭɤ ɨɛɪɴɳɟɧɢя ɤɴɦ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɫɟ ɩɪɟɜɟɠɞɚɬ ɩɪɟɡ IDispatch 
// ɩɨɜɢɤɜɚɧɢя: 
int sum = math.Sum(2,4);  // ɞɨɫɬɴɩ ɞɨ ɦɟɬɨɞ 
double pi = math.GetPi(); // ɞɨɫɬɴɩ ɞɨ ɩɪɨɩɴɪɬɢ 



2. ɇɚ  Visual Basic 
 
 Moɠɟ ɞɚ ɫɟ ɫɴɡɞɚɞɟ ɩɪɢɥɨɠɟɧɢɟ, ɤɨɟɬɨ ɭɩɪɚɜɥɹɜɚ AutoBub ɩɪɟɡ ɧɟɝɨɜɢɹ OLE Automation 
ɢɧɬɟɪɮɟɣɫ.  
1. ɋɴɡɞɚɜɚɦɟ ɫɢ ɧɚɱɚɥɟɧ  ɞɢɚɥɨɝ ɡɚ ɜɴɜɟɠɞɚɧɟ  ɧɚ ɞɚɧɧɢ ɡɚ ɨɤɪɴɠɧɨɫɬɢɬɟ, ɤɨɢɬɨ ɫɟ 
ɩɪɟɞɚɜɚɬ ɤɴɦ ɫɴɪɜɴɪɚ ɫɥɟɞ ɚɤɬɢɜɢɪɚɧɟɬɨ ɦɭ. 
2. Ⱦɟɤɥɚɪɢɪɚɦɟ ɨɛɟɤɬ – ɧɨɫɢɬɟɥ ɧɚ ɫɴɪɜɴɪɚ (ɧɚɩɪ. ɨɛɟɤɬ ɫ ɢɦɟ BubbleMachine): 
Dim BubbleMachine  As Object 
3. ɋɴɡɞɚɜɚ ɫɟ ɢɧɫɬɚɧɰɢɹ ɧɚ  AutoBub ɫɴɪɜɴɪɚ: 
 sОt BubblОMaМСТnО = CrОatОObУОМt(“AutoBub.DoМumОnt”) 
ɫɥɟɞ ɤɪɚɹ ɧɚ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɫɴɪɜɴɪɚ  ɬɨɣ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ: 
Set BubbleMachine = Nothing 
4. Ɉɩɢɫɜɚ ɫɟ ɩɪɨɰɟɞɭɪɚ, ɚɤɬɢɜɢɪɚɳɚ ɫɟ ɧɚɩɪɢɦɟɪ ɨɬ VB ɦɟɧɸ-ɨɩɰɢɹ “AНН BubblО”, ɤɨɹɬɨ 
ɩɪɢɟɦɚ ɫɬɨɣɧɨɫɬɢɬɟ ɜɴɜɟɞɟɧɢ ɱɪɟɡ ɞɢɚɥɨɝɚ ɢ ɝɢ ɩɨɞɚɜɚ ɧɚ  BubbleMachine: 
 
Private Sub IDC_ADD_Click() 
‘ ɱɟɬɟ ɜɴɜɟɞɟɧɢɬɟ ɜ ɩɨɥɟɬɚ ɫɬɨɣɧɨɫɬɢ ɧɚɩɪɢɦɟɪ ɡɚ ɰɜяɬ, ɤɨɨɪɞɢɧɚɬɢ ɢ ɪɚɞɢɭɫ 
‘ ɮɨɪɦɢɪɚ  
ColorRef = RGB( x,y,z) 
‘ ɢ ɞɪɭɝɢ 
‘ ɫɴɡɞɚɜɚ ɧɨɜɚɬɚ ɨɤɪɴɠɧɨɫɬ: 
BubbleMachine.Add  ColorRef, kɨɨɪɞ_ɯ, ɤɨɨɪɞ_ɭ, ɪɚɞɢɭɫ 
    ɢɡɩɨɥɡɜɚ ɫɟ ɮɭɧɤɰɢя ɨɬ ɫɴɪɜɴɪɚ. 
End Sub 



OLE Automation II 



OLE  DB  ɢ  ADO 



Пɪɢɦɟɪ ɡа ɢɡɩɨɥɡɜаɧɟ ɧа  
OLE DB using System; 

using System.Data; 

using System.Data.OleDb; 

using System.Xml.Serialization; 

 

public class MainClass { 

    public static void Main () 

    { 

            // Set Access connection and select strings. 

            // The path to BugTypes.MDB must be changed if you build  

            // the sample from the command line: 

#if USINGPROJECTSYSTEM 
            string strAccessConn = "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=..\\..\\BugTypes.MDB"; 

#else 

            string strAccessConn = "Provider=Microsoft.Jet.OLEDB.4.0;Data Source=BugTypes.MDB"; 

#endif 

            string strAccessSelect = "SELECT * FROM Categories"; 

  

            // Create the dataset and add the Categories table to it: 

            DataSet myDataSet = new DataSet(); 

            OleDbConnection myAccessConn = null; 

            try 

            { 

                  myAccessConn = new OleDbConnection(strAccessConn); 

            } 

            catch(Exception ex) 

            { 

                  Console.WriteLine("Error: Failed to create a database connection. \n{0}", ex.Message); 

                  return; 

            } 

  
             



try 
            { 
             
                  OleDbCommand myAccessCommand = new OleDbCommand(strAccessSelect,myAccessConn); 
                  OleDbDataAdapter myDataAdapter = new OleDbDataAdapter(myAccessCommand); 
  
                  myAccessConn.Open(); 
                  myDataAdapter.Fill(myDataSet,"Categories"); 
  
            } 
            catch (Exception ex) 
            { 
                  Console.WriteLine("Error: Failed to retrieve the required data from the DataBase.\n{0}", 
ex.Message); 
                  return; 
            } 
            finally 
            { 
                  myAccessConn.Close(); 
            } 
  
            // A dataset can contain multiple tables, so let's get them 
            // all into an array: 
            DataTableCollection dta = myDataSet.Tables; 
            foreach (DataTable dt in dta) 
            { 
            Console.WriteLine("Found data table {0}", dt.TableName); 
            } 
           
             



// The next two lines show two different ways you can get the 

            // count of tables in a dataset: 

            Console.WriteLine("{0} tables in data set", myDataSet.Tables.Count); 

            Console.WriteLine("{0} tables in data set", dta.Count); 

            // The next several lines show how to get information on 

            // a specific table by name from the dataset: 

            Console.WriteLine("{0} rows in Categories table", myDataSet.Tables["Categories"].Rows.Count); 

            // The column info is automatically fetched from the database, 

            // so we can read it here: 

            Console.WriteLine("{0} columns in Categories table", myDataSet.Tables["Categories"].Columns.Count); 

            DataColumnCollection drc = myDataSet.Tables["Categories"].Columns; 

            int i = 0; 

            foreach (DataColumn dc in drc) 

            { 

                  // Print the column subscript, then the column's name 

                  // and its data type: 

                  Console.WriteLine("Column name[{0}] is {1}, of type {2}",i++ , dc.ColumnName, dc.DataType); 

            } 

            DataRowCollection dra = myDataSet.Tables["Categories"].Rows; 

            foreach (DataRow dr in dra) 

            { 

                  // Print the CategoryID as a subscript, then the CategoryName: 

                  Console.WriteLine("CategoryName[{0}] is {1}", dr[0], dr[1]); 

            } 

       

   } 

} 



OLE  & Office 



Word Object Model 



Пɪɢɦɟɪ - Word 

Replace  - Delphi  

var WordApp:Olevariant; 

    yourDocFileName:String; 

    re:Variant; 

    cnt,i:integer; 

 

 begin 

 

    yourDocFileName:=Edit4.text; 

    WordApp := CreateOLEObject('Word.Application'); 

    WordApp.Documents.Open(yourDocFileName); 

 

 

    WordApp.Selection.Find.ClearFormatting; 

    WordApp.Selection.Find.Text :='#pNAME#'; 

    WordApp.Selection.Find.Replacement.Text :=Edit1.Text; 

    WordApp.Selection.Find.Execute(Replace := wdReplaceAll); 

 

     

    WordApp.ActiveDocument.SaveAs(Edit5.Text); 

    WordApp.ActiveDocument.Close; 

    WordApp.Documents.Open(Edit5.Text); 

    WordApp.Visible := True; 
 

 

end; 

 



Пɪɢɦɟɪ Word - Macros 

Dim myStoryRange As Range 
 
For Each myStoryRange In ActiveDocument.StoryRanges 
    With myStoryRange.Find 
        .Text = "#pNAme#" 
        .Replacement.Text = "Petur" 
        .Wrap = wdFindContinue 
        .Execute Replace:=wdReplaceAll 
    End With 

    Do While Not (myStoryRange.NextStoryRange Is Nothing) 
        Set myStoryRange = myStoryRange.NextStoryRange 
        With myStoryRange.Find 
            .Text = "Edit2" 
            .Replacement.Text = "Lisabon" 
            .Wrap = wdFindContinue 
            .Execute Replace:=wdReplaceAll 
        End With 
    Loop 
Next myStoryRange 
End Sub 

VB 



Excel Object Model 



Outlook 



Пɪɢɦɟɪ  Excel 

Excel.Application xlApp ; 
            Excel.Workbook xlWorkBook ; 
            Excel.Worksheet xlWorkSheet ; 
            object misValue = System.Reflection.Missing.Value; 
 
            xlApp = new Excel.ApplicationClass(); 
            xlWorkBook = xlApp.Workbooks.Add(misValue); 
 
            xlWorkSheet = (Excel.Worksheet)xlWorkBook.Worksheets.get_Item(1); 
            xlWorkSheet.Cells[1, 1] = "http://csharp.net-informations.com"; 
 
            xlWorkBook.SaveAs("csharp-Excel.xls", Excel.XlFileFormat.xlWorkbookNormal,  
     misValue, misValue, misValue, misValue, Excel.XlSaveAsAccessMode.xlExclusive,  
     misValue, misValue, misValue, misValue, misValue); 
            xlWorkBook.Close(true, misValue, misValue); 
            xlApp.Quit(); 
 
            releaseObject(xlWorkSheet); 
            releaseObject(xlWorkBook); 
            releaseObject(xlApp); 
 
            MessageBox.Show("Excel file created , you can find the file c:\\csharp-Excel.xls"); 

Съзɞаванɟ  на файл 



фɨɪɦатɢɪаɧɟ 

Excel.Application xlApp ; 
            Excel.Workbook xlWorkBook ; 

            Excel.Worksheet xlWorkSheet ; 

            object misValue = System.Reflection.Missing.Value; 

            Excel.Range chartRange ; 

 

            xlApp = new Excel.ApplicationClass(); 

            xlWorkBook = xlApp.Workbooks.Add(misValue); 

            xlWorkSheet = (Excel.Worksheet)xlWorkBook.Worksheets.get_Item(1); 

 

            //add data  

            xlWorkSheet.Cells[4, 2] = ""; 

            xlWorkSheet.Cells[4, 3] = "Student1"; 

            xlWorkSheet.Cells[4, 4] = "Student2"; 

            xlWorkSheet.Cells[4, 5] = "Student3"; 

 
            xlWorkSheet.Cells[5, 2] = "Term1"; 

            xlWorkSheet.Cells[5, 3] = "80"; 

            xlWorkSheet.Cells[5, 4] = "65"; 

            xlWorkSheet.Cells[5, 5] = "45"; 

 

            xlWorkSheet.Cells[6, 2] = "Term2"; 

            xlWorkSheet.Cells[6, 3] = "78"; 
            xlWorkSheet.Cells[6, 4] = "72"; 

            xlWorkSheet.Cells[6, 5] = "60"; 

 

             



… 
……………….. 
 

            xlWorkSheet.get_Range("b2", "e3").Merge(false); 

 

            chartRange = xlWorkSheet.get_Range("b2", "e3"); 

            chartRange.FormulaR1C1 = "MARK LIST"; 

            chartRange.HorizontalAlignment = 3; 

            chartRange.VerticalAlignment = 3; 

 

            chartRange = xlWorkSheet.get_Range("b4", "e4"); 

            chartRange.Font.Bold = true; 

            chartRange = xlWorkSheet.get_Range("b9", "e9"); 

            chartRange.Font.Bold = true; 

 

            chartRange = xlWorkSheet.get_Range("b2", "e9"); 

            chartRange.BorderAround(Excel.XlLineStyle.xlContinuous, Excel.XlBorderWeight. 

     xlMedium, Excel.XlColorIndex.xlColorIndexAutomatic, Excel. 

     XlColorIndex.xlColorIndexAutomatic); 

 

            xlWorkBook.SaveAs("csharp.net-informations.xls", Excel.XlFileFormat. 

     xlWorkbookNormal, misValue, misValue, misValue, misValue, 

Excel.XlSaveAsAccessMode. 

     xlExclusive, misValue, misValue, misValue, misValue, misValue); 
            xlWorkBook.Close(true, misValue, misValue); 

            xlApp.Quit(); 



ВȔъкȊȈȕȍ ȕȈ ȐȏȖȉрȈȎȍȕȐȍ 

Excel.Application xlApp ; 

            Excel.Workbook xlWorkBook ; 

            Excel.Worksheet xlWorkSheet ; 

            object misValue = System.Reflection.Missing.Value; 

 

            xlApp = new Excel.ApplicationClass(); 

            xlWorkBook = xlApp.Workbooks.Add(misValue); 

            xlWorkSheet = (Excel.Worksheet)xlWorkBook.Worksheets.get_Item(1); 

 

            //add some text  

            xlWorkSheet.Cells[1, 1] = "http://csharp.net-informations.com"; 

            xlWorkSheet.Cells[2, 1] = "Adding picture in Excel File"; 
 

            xlWorkSheet.Shapes.AddPicture("C:\\csharp-xl-picture.JPG", Microsoft.Office. 

    Core.MsoTriState.msoFalse, Microsoft.Office.Core.MsoTriState.msoCTrue, 50, 50, 

300, 45);  

 

  

            xlWorkBook.SaveAs("csharp.net-informations.xls", Excel.XlFileFormat. 

     xlWorkbookNormal, misValue, misValue, misValue, misValue, 

Excel.XlSaveAsAccessMode. 

     xlExclusive, misValue, misValue, misValue, misValue, misValue); 

            xlWorkBook.Close(true, misValue, misValue); 

            xlApp.Quit(); 

 

            releaseObject(xlApp); 

            releaseObject(xlWorkBook); 

            releaseObject(xlWorkSheet); 

 

            MessageBox.Show ("File created !"); 



Съɡɞаɜаɧɟ ɧа ɝɪафɢɤа Excel.Application xlApp ; 

            Excel.Workbook xlWorkBook ; 

            Excel.Worksheet xlWorkSheet ; 

            object misValue = System.Reflection.Missing.Value; 

 

            xlApp = new Excel.ApplicationClass(); 

            xlWorkBook = xlApp.Workbooks.Add(misValue); 

            xlWorkSheet = (Excel.Worksheet)xlWorkBook.Worksheets.get_Item(1); 

 

            //add data  

            xlWorkSheet.Cells[1, 1] = ""; 

            xlWorkSheet.Cells[1, 2] = "Student1"; 

            xlWorkSheet.Cells[1, 3] = "Student2"; 

            xlWorkSheet.Cells[1, 4] = "Student3"; 

 

            xlWorkSheet.Cells[2, 1] = "Term1"; 

            xlWorkSheet.Cells[2, 2] = "80"; 

            xlWorkSheet.Cells[2, 3] = "65"; 

            xlWorkSheet.Cells[2, 4] = "45"; 

 

            xlWorkSheet.Cells[3, 1] = "Term2"; 

            xlWorkSheet.Cells[3, 2] = "78"; 

            xlWorkSheet.Cells[3, 3] = "72"; 

            xlWorkSheet.Cells[3, 4] = "60"; 

 

            xlWorkSheet.Cells[4, 1] = "Term3"; 

            xlWorkSheet.Cells[4, 2] = "82"; 

            xlWorkSheet.Cells[4, 3] = "80"; 

            xlWorkSheet.Cells[4, 4] = "65"; 

 

            xlWorkSheet.Cells[5, 1] = "Term4"; 

            xlWorkSheet.Cells[5, 2] = "75"; 

            xlWorkSheet.Cells[5, 3] = "82"; 

            xlWorkSheet.Cells[5, 4] = "68"; 

 

             

Excel.Range chartRange ;  

 

            Excel.ChartObjects xlCharts = 

(Excel.ChartObjects)xlWorkSheet.ChartObjects(Type.Missing); 

            Excel.ChartObject myChart = (Excel.ChartObject)xlCharts.Add(10, 80, 

300, 250); 

            Excel.Chart chartPage = myChart.Chart; 

 

            chartRange = xlWorkSheet.get_Range("A1", "d5"); 

            chartPage.SetSourceData(chartRange, misValue); 

            chartPage.ChartType = Excel.XlChartType.xlColumnClustered;  

 

            xlWorkBook.SaveAs("csharp.net-informations.xls", Excel.XlFileFormat. 

     xlWorkbookNormal, misValue, misValue, misValue, 

misValue, Excel.XlSaveAsAccessMode. 

     xlExclusive, misValue, misValue, misValue, misValue, 

misValue); 

            xlWorkBook.Close(true, misValue, misValue); 

            xlApp.Quit(); 

 

            releaseObject(xlWorkSheet); 

            releaseObject(xlWorkBook); 

            releaseObject(xlApp); 

 

            MessageBox.Show("Excel file created , you can find the file 

c:\\csharp.net-informations.xls"); 



VM &  Ole Automation 



.NET Remoting 



ɋɴɞɴɪɠɚɧɢɟ 

 Кɚɤɜɨ ɟ .NET RОmotТnР? 

 RОmotТnР ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ 

 RОmotТnР ɤɚɧɚɥɢ ɢ ɮɨɪɦɚɬɟɪɢ. Ɋɟɝɢɫɬɪɚɰɢɹ ɧɚ 
ɤɚɧɚɥ 

 Ⱥɤɬɢɜɚɰɢɹ ɧɚ ɨɛɟɤɬɢ. Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɫɴɪɜɴɪɚ. 
Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɤɥɢɟɧɬɚ 

 Ɇɚɪɲɚɥɢɡɚɰɢɹ (MarsСalТnР). MarsСal-by-Value 

ɨɛɟɤɬɢ. MarsСal-by-RОПОrОnМО ɨɛɟɤɬɢ 

 ɀɢɜɨɬ ɧɚ ɨɛɟɤɬɢɬɟ (LТПОtТmО). ILease 
 ɋɴɡɞɚɜɚɧɟ ɧɚ RОmotТnР ɫɴɪɜɴɪ ɢ ɤɥɢɟɧɬ 

 ɉɪɨɛɥɟɦɴɬ ɫ ɨɛɳɢɬɟ ɬɢɩɨɜɟ 

 RОmotТnР ɤɨɧɮɢɝɭɪɚɰɢɨɧɟɧ ɮɚɣɥ 



Ɋɚɡɩɪɟɞɟɥɟɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 ɉɨɜɟɱɟɬɨ ɞɧɟɲɧɢ ɩɪɢɥɨɠɟɧɢɹ ɫɚ 
ɪɚɡɩɪɟɞɟɥɟɧɢ 
 ɋɴɫɬɨɹɬ ɫɟ ɨɬ ɧɹɤɨɥɤɨ ɪɚɡɞɚɥɟɱɟɧɢ 

ɤɨɦɩɨɧɟɧɬɚ, ɤɨɢɬɨ ɫɢ ɜɡɚɢɦɨɞɟɣɫɬɜɚɬ 

 Ɇɨɞɟɥɢ ɡɚ ɪɚɡɩɪɟɞɟɥɟɧɢ ɩɪɢɥɨɠɟɧɢɹ 
 Ɇɨɞɟɥ "ɤɥɢɟɧɬ/ɫɴɪɜɴɪ" 
 Ɇɨɞɟɥ "ɪɚɡɩɪɟɞɟɥɟɧɢ ɨɛɟɤɬɢ" 

 DCOM – ɩɨɥɡɜɚ ɫɟ ɜ Microsoft Windows 

 CORBA – ɨɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ, ɞɨɫɬɚ ɫɥɨɠɟɧ 

 Java RMI – ɛɚɡɢɪɚ ɫɟ ɧɚ Java ɬɟɯɧɨɥɨɝɢɹɬɚ 

 .NET Remoting – ɩɨɥɡɜɚ ɫɟ ɜ .NET Framework 

 Ɇɨɞɟɥ "Web ɭɫɥɭɝɢ" 



Кɚɤɜɨ ɟ .NET Remoting? 

 Remoting ɬɟɯɧɨɥɨɝɢɹɬɚ ɜ .NET Framework 

ɨɫɢɝɭɪɹɜɚ ɩɪɨɡɪɚɱɟɧ ɞɨɫɬɴɩ ɞɨ 
ɨɬɞɚɥɟɱɟɧɢ ɨɛɟɤɬɢ 

 Ɉɛɟɤɬɢ ɨɬ ɞɪɭɝ application domain 

 Ɉɛɟɤɬɢ ɨɬ ɞɪɭɝ ɩɪɨɰɟɫ 

 Ɉɛɟɤɬɢ ɧɚ ɨɬɞɚɥɟɱɟɧɚ ɦɚɲɢɧɚ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɡɚ ɭɥɟɫɧɹɜɚɧɟ ɧɚ 
ɤɨɦɭɧɢɤɚɰɢɹɬɚ ɩɪɢ ɪɚɡɩɪɟɞɟɥɟɧɢ 
ɩɪɢɥɨɠɟɧɢɹ 

 .NET Framework ɩɪɟɞɨɫɬɚɜɹ 
ɫɩɟɰɢɚɥɢɡɢɪɚɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ ɡɚ 

ɬɟɯɧɨɥɨɝɢɹɬɚ



Remoting ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ 

 .NET Remoting ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ ɫɟ 
ɫɴɫɬɨɢ ɨɬ: 
 Кɚɧɚɥɢ – ɩɪɟɧɚɫɹɬ ɫɴɨɛɳɟɧɢɹ ɨɬ ɢ ɤɴɦ 

ɨɬɞɚɥɟɱɟɧɢ ɨɛɟɤɬɢ 

 Фɨɪɦɚɬɟɪɢ – ɤɨɞɢɪɚɬ ɢ ɞɟɤɨɞɢɪɚɬ 
ɫɴɨɛɳɟɧɢɹɬɚ ɜ ɧɹɤɚɤɴɜ ɮɨɪɦɚɬ 

 ɉɪɨɤɫɢ ɤɥɚɫɨɜɟ – ɩɪɟɞɚɜɚɬ ɢɡɜɢɤɜɚɧɢɹɬɚ 
ɧɚ ɦɟɬɨɞɢ ɤɴɦ ɨɬɞɚɥɟɱɟɧɢɬɟ ɨɛɟɤɬɢ 

 Ɇɟɯɚɧɢɡɦɢ ɡɚ ɚɤɬɢɜɚɰɢɹ – ɨɫɢɝɭɪɹɜɚɬ 
ɨɬɞɚɥɟɱɟɧɨ ɢɧɫɬɚɧɰɢɪɚɧɟ ɧɚ ɨɛɟɤɬɢ 

 Ɇɚɪɲɚɥɢɡɚɰɢɹ – ɨɫɢɝɭɪɹɜɚ ɩɪɟɧɨɫ ɧɚ 
ɨɛɟɤɬɢ, ɬɟɯɧɢɬɟ ɫɜɨɣɫɬɜɚ, ɩɨɥɟɬɚ ɢ ɬ.ɧ. 



Remoting ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ (2) 

Кɥиеɧɬɫɤи Application Domain 

Кɥиеɧɬɫɤи  
ɨɛеɤɬ 

Съɪɜъɪɧɨ  
ɩɪɨɤɫи 

Кɚɧɚɥ 

Фɨɪ- 
ɦɚɬеɪ 

Съɪɜъɪеɧ Application Domain 

Съɪɜъɪеɧ  
ɨɛеɤɬ 

Кɚɧɚɥ 

Фɨɪ- 
ɦɚɬеɪ 



Remoting ɤɚɧɚɥɢ 

 Кɚɧɚɥɢɬɟ (МСannОls) ɜ .NET RОmotТnР 

 Ɍɪɚɧɫɩɨɪɬɢɪɚɬ ɫɴɨɛɳɟɧɢɹ ɨɬ ɢ ɤɴɦ 
ɨɬɞɚɥɟɱɟɧɢ ɨɛɟɤɬɢ 

 Ɇɨɝɚɬ ɞɚ ɛɴɞɚɬ: 
 TCP – ɢɡɩɨɥɡɜɚɬ ɱɢɫɬ TCP ɫɨɤɟɬ 

 HTTP – ɢɡɩɨɥɡɜɚɬ ɩɪɨɬɨɤɨɥɚ HTTP 

 Ⱦɪɭɝɢ – ɞɟɮɢɧɢɪɚɧɢ ɨɬ ɩɨɬɪɟɛɢɬɟɥɹ 

 ɂɡɩɨɥɡɜɚɬ ɫɟ ɤɚɤɬɨ ɨɬ ɤɥɢɟɧɬɫɤɢɬɟ, ɬɚɤɚ ɢ 
ɨɬ ɫɴɪɜɴɪɧɢɬɟ ɩɪɢɥɨɠɟɧɢɹ 

 ɂɡɩɨɥɡɜɚɬ TCP ɩɨɪɬɨɜɟ 

 Ɍɪɹɛɜɚ ɞɚ ɛɴɞɚɬ ɪɟɝɢɫɬɪɢɪɚɧɢ ɩɪɟɞɢ 
ɢɡɩɨɥɡɜɚɧɟ



 Ɋɟɝɢɫɬɪɚɰɢɹɬɚ ɧɚ RОmotТnР ɤɚɧɚɥ ɦɨɠɟ 
ɞɚ ɫɬɚɧɟ ɩɨ 2 ɧɚɱɢɧɚ: 
 Чɪɟɡ ɤɥɚɫɚ System.Runtime.Remoting. 
Channels.ChannelServices 

 

 

 

 

 Чɪɟɡ ɤɨɧɮɢɝɭɪɚɰɢɨɧɟɧ ɮɚɣɥ 

using System.Runtime.Remoting.Channels; 

using System.Runtime.Remoting.Channels.Tcp; 

… 
TcpChannel channel = new TcpChannel(3333); 

ChannelServices.RegisterChannel(channel);  

Ɋɟɝɢɫɬɪɚɰɢɹ ɧɚ ɤɚɧɚɥ 

RemotingConfiguration.Configure( 

    "MyClient.exe.config"); 



Фɨɪɦɚɬɟɪɢ 

 Фɨɪɦɚɬɟɪɢɬɟ (formatters) ɮɨɪɦɚɬɢɪɚɬ 
ɫɴɨɛɳɟɧɢɹɬɚ, ɤɨɢɬɨ ɫɟ ɩɪɟɞɚɜɚɬ ɩɨ 
Remoting ɤɚɧɚɥɢɬɟ 

 Фɨɪɦɚɬɟɪɢɬɟ ɛɢɜɚɬ: 
 Ȼɢɧɚɪɟɧ ɮɨɪɦɚɬɟɪ 

 Ƚɨɥɹɦɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 

 ɋɥɚɛɚ ɫɴɜɦɟɫɬɢɦɨɫɬ ɫ ɞɪɭɝɢ ɬɟɯɧɨɥɨɝɢɢ 
(ɫɩɟɰɢɮɢɱɟɧ ɡɚ .NET Remoting) 

 SOAP ɮɨɪɦɚɬɟɪ 

 XML ɛɚɡɢɪɚɧ ɮɨɪɦɚɬ – ɞɨɛɪɚ ɫɴɜɦɟɫɬɢɦɨɫɬ ɫ 
ɞɪɭɝɢ ɬɟɯɧɨɥɨɝɢɢ 

 ɉɨ-ɥɨɲɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 



Фɨɪɦɚɬɟɪɢ (2) 

 Фɨɪɦɚɬɟɪɢ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ: 
 HTTP ɤɚɧɚɥɢɬɟ ɢɡɩɨɥɡɜɚɬ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ 

SOAP ɮɨɪɦɚɬɟɪ 

Ɍɨɜɚ ɩɨɡɜɨɥɹɜɚ ɢɡɩɨɥɡɜɚɧɟ ɧɚ  
ɨɬɞɚɥɟɱɟɧɢɹ ɦɟɬɨɞ ɤɚɬɨ Web ɭɫɥɭɝɚ 

 TCP ɤɚɧɚɥɢɬɟ ɢɡɩɨɥɡɜɚɬ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ 
ɛɢɧɚɪɟɧ ɮɨɪɦɚɬɟɪ 

 Ɇɨɝɚɬ ɞɚ ɫɟ ɭɤɚɡɜɚɬ ɢ ɪɴɱɧɨ: SoapServerFormatterSinkProvider provider = 

    new SoapServerFormatterSinkProvider(); 

IDictionary props = new Hashtable(); 

props["port"] = 12345; 

TcpChannel chan = new TcpChannel(props, null, provider); 



Ⱥɤɬɢɜɚɰɢɹ ɧɚ ɨɛɟɤɬɢ 

 "Ⱥɤɬɢɜɚɰɢɹ" ɨɡɧɚɱɚɜɚ ɫɴɡɞɚɜɚɧɟ ɧɚ 
ɨɬɞɚɥɟɱɟɧ ɨɛɟɤɬ (ɢɧɫɬɚɧɰɢɪɚɧɟ) ɢ 
ɩɨɞɝɨɬɜɹɧɟ ɧɚ ɨɛɟɤɬɚ ɡɚ ɢɡɩɨɥɡɜɚɧɟ 

 Ⱥɤɬɢɜɚɰɢɹɬɚ ɛɢɜɚ ɞɜɚ ɜɢɞɚ: 
 Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɫɬɪɚɧɚ ɧɚ ɫɴɪɜɴɪɚ (sОrvОr-

side activation) 

 Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɫɬɪɚɧɚ ɧɚ ɤɥɢɟɧɬɚ (МlТОnt-side 
activation) 

 ɇɚɱɢɧɢ ɡɚ ɚɤɬɢɜɚɰɢɹ: 
 Чɪɟɡ ɨɩɟɪɚɬɨɪɚ new 
 Чɪɟɡ Activator.GetObject(…) 
 Чɪɟɡ Activator.CreateInstance(…) 



Ⱥɤɬɢɜɚɰɢɹ ɧɚ ɨɛɟɤɬɢ (2) 
 ɉɪɢ ɚɤɬɢɜɚɰɢɹ ɧɚ ɨɬɞɚɥɟɱɟɧ ɨɛɟɤɬ 

Remoting ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ ɞɢɧɚɦɢɱɧɨ 
ɫɴɡɞɚɜɚ ɩɪɨɤɫɢ ɤɥɚɫ ɩɪɢ ɤɥɢɟɧɬɚ 

 ɉɪɨɤɫɢ ɤɥɚɫɴɬ ɢɡɝɥɟɠɞɚ ɤɚɬɨ ɢɫɬɢɧɫɤɢɹ 
ɤɥɚɫ (ɢɥɢ ɢɧɬɟɪɮɟɣɫ), ɧɨ ɩɪɟɩɪɚɳɚ 
ɨɛɪɴɳɟɧɢɹɬɚ ɤɴɦ ɨɬɞɚɥɟɱɟɧɢɹ ɨɛɟɤɬ: 
 ɞɨɫɬɴɩ ɞɨ ɩɨɥɟɬɚ, ɫɜɨɣɫɬɜɚ, ɫɴɛɢɬɢɹ ɢ 

ɞɪɭɝɢ ɱɥɟɧɨɜɟ 

 ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞɢ 

 ɜɴɡɧɢɤɧɚɥɢɬɟ ɢɡɤɥɸɱɟɧɢɹ 

 Ɂɚ ɩɪɨɝɪɚɦɢɫɬɚ ɨɬɞɚɥɟɱɟɧɨɫɬɬɚ ɧɚ ɨɛɟɤɬɚ 
ɟ ɩɪɨɡɪɚɱɧɚ 



Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɫɴɪɜɴɪɚ 

 ɉɪɢ ɚɤɬɢɜɚɰɢɹ ɨɬ ɫɴɪɜɴɪɚ (server-side 
activation) 
 ɋɴɪɜɴɪɴɬ ɫɴɡɞɚɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɨɛɟɤɬɚ ɩɪɢ 

ɤɥɢɟɧɬɫɤɚ ɡɚɹɜɤɚ 

 ɂɦɚ ɞɜɚ ɪɟɠɢɦɚ ɧɚ ɫɴɪɜɴɪɧɚ 
ɚɤɬɢɜɚɰɢɹ: 
 Single-Call – ɡɚ ɜɫɹɤɚ ɤɥɢɟɧɬɫɤɚ ɡɚɹɜɤɚ ɫɟ 

ɫɴɡɞɚɜɚ ɨɬɞɟɥɧɚ ɢɧɫɬɚɧɰɢɹ 

 Singleton – ɟɞɧɚ ɢ ɫɴɳɚ ɢɧɫɬɚɧɰɢɹ 
ɨɛɫɥɭɠɜɚ ɜɫɢɱɤɢ ɤɥɢɟɧɬɢ 
 ɂɧɫɬɚɧɰɢɹɬɚ ɫɟ ɫɴɡɞɚɜɚ ɫɚɦɨ ɜɟɞɧɴɠ 

 Ⱦɚɧɧɢɬɟ ɧɚ ɢɧɫɬɚɧɰɢɹɬɚ ɫɚ ɨɛɳɢ (ɫɩɨɞɟɥɟɧɢ) 
ɡɚ ɜɫɢɱɤɢ ɤɥɢɟɧɬɢ 



Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɫɴɪɜɴɪɚ (2) 

 ɋɴɪɜɴɪɴɬ ɡɚɞɚɜɚ ɡɚ ɜɫɟɤɢ ɨɛɟɤɬ, ɱɟ 
ɢɡɢɫɤɜɚ ɫɴɪɜɴɪɧɚ ɚɤɬɢɜɚɰɢɹ: 
 Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ Single-Call server activated 

object: 

 

 

 Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ Singleton server activated 

object: 

RemotingConfiguration.RegisterWellKnownServiceType( 

    typeof(CommonTypes.Library), "Library", 

    WellKnownObjectMode.SingleCall); 

RemotingConfiguration.RegisterWellKnownServiceType( 

    typeof(CommonTypes.Library), "Library", 

    WellKnownObjectMode.Singleton); 



Ⱥɤɬɢɜɚɰɢɹ ɨɬ ɤɥɢɟɧɬɚ 

 ɉɪɢ ɚɤɬɢɜɚɰɢɹ ɨɬ ɤɥɢɟɧɬɚ (client-side 
activation) 

 Ɉɛɟɤɬɢɬɟ ɫɟ ɫɴɡɞɚɜɚɬ ɩɨ ɡɚɹɜɤɚ ɨɬ ɤɥɢɟɧɬɚ 
(ɪɴɱɧɨ, ɢɡɪɢɱɧɨ) 

 ȼɫɹɤɚ ɡɚɹɜɤɚ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬ 
ɫɴɡɞɚɜɚ ɧɨɜɚ, ɨɬɞɟɥɧɚ ɢɧɫɬɚɧɰɢɹ 

 ȼɫɟɤɢ ɤɥɢɟɧɬ ɪɚɛɨɬɢ ɫɴɫ ɫɜɨɢ ɫɨɛɫɬɜɟɧɢ 
ɨɛɟɤɬɢ ɧɚ ɫɴɪɜɴɪɚ 

 Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ client-activated ɨɛɟɤɬ: RemotingConfiguration.RegisterActivatedServiceType( 

    typeof(CommonTypes.Library)); 



Ɇɚɪɲɚɥɢɡɚɰɢɹ (Marshaling) 

 Ɇɚɪɲɚɥɢɡɚɰɢɹɬɚ ɨɫɢɝɭɪɹɜɚ ɩɪɟɧɨɫ ɧɚ 
ɨɛɟɤɬɢ ɦɟɠɞɭ RОmotТnР ɤɥɢɟɧɬɚ ɢ 
ɫɴɪɜɴɪɚ. ɂɡɩɨɥɡɜɚ ɩɪɢ: 
 ɩɪɟɞɚɜɚɧɟ ɧɚ ɩɚɪɚɦɟɬɪɢ 

 ɜɪɴɳɚɧɟ ɧɚ ɫɬɨɣɧɨɫɬ 

 ɞɨɫɬɴɩ ɞɨ ɫɜɨɣɫɬɜɚ ɢ ɩɨɥɟɬɚ 

 ɂɦɚ 3 ɬɢɩɚ ɨɛɟɤɬɢ: 
 Marshal-by-ValuО ɨɛɟɤɬɢ – ɩɪɟɧɚɫɹɬ ɫɟ ɩɨ 

ɫɬɨɣɧɨɫɬ (ɫɟɪɢɚɥɢɡɢɪɚɧɢ) 
 Marshal-by-RОПОrОnМО ɨɛɟɤɬɢ – ɩɪɟɧɚɫɹɬ ɫɟ 

ɩɨ ɨɬɞɚɥɟɱɟɧɚ ɪɟɮɟɪɟɧɰɢɹ (ObjRef) 

 Not-MarsСalОН ɨɛɟɤɬɢ – ɧɟ ɫɟ ɩɪɟɧɚɫɹɬ 



Marshal-by-Value ɨɛɟɤɬɢ 

 Marshal-by-ValuО ɨɛɟɤɬɢ 
 ȼɫɢɱɤɢ ɫɟɪɢɚɥɢɡɢɪɭɟɦɢ ɬɢɩɨɜɟ 

([Serializable], ISerializable) 

 ɉɪɟɧɚɫɹɬ ɫɟ ɩɨ ɫɬɨɣɧɨɫɬ (ɤɨɩɢɟ ɨɬ ɬɹɯ ɫɟ 
ɩɪɟɞɚɜɚɬ ɞɨ ɨɬɞɚɥɟɱɟɧɚɬɚ ɦɚɲɢɧɚ) 

 ɉɪɢ ɩɪɨɦɹɧɚ ɫɟ ɩɪɨɦɟɧɹ ɫɚɦɨ ɥɨɤɚɥɧɨɬɨ 
ɤɨɩɢɟ ɧɚ ɨɛɟɤɬɚ 

 ȼɫɢɱɤɢɬɟ ɢɦ ɩɨɥɟɬɚ ɢ ɫɜɨɣɫɬɜɚ ɫɟ 
ɩɪɟɞɚɜɚɬ ɧɚɜɟɞɧɴɠ – ɪɚɛɨɬɢ ɛɴɪɡɨ [Serializable] 

public struct Book { 
    public string mAuthor; 
    public string mTitle; 
} 



Marshal-by-Reference ɨɛɟɤɬɢ 

 Marshal-by-RОПОrОnМО ɨɛɟɤɬɢ 

 ȼɫɢɱɤɢ ɬɢɩɨɜɟ, ɤɨɢɬɨ ɧɚɫɥɟɞɹɜɚɬ ɤɥɚɫɚ 
System.MarshalByRefObject 

(ɜɤɥɸɱɢɬɟɥɧɨ ɫɟɪɢɚɥɢɡɢɪɭɟɦɢ ɬɢɩɨɜɟ)  
 ɉɪɟɧɚɫɹɬ ɫɟ ɩɨ ɨɬɞɚɥɟɱɟɧɚ ɪɟɮɟɪɟɧɰɢɹ, 

ɩɨ ɤɨɹɬɨ ɫɟ ɫɴɡɞɚɜɚ ɩɪɨɤɫɢ ɤɥɚɫ 

 ȼɫɢɱɤɢ ɨɩɟɪɚɰɢɢ ɫɟ ɩɪɟɧɚɫɹɬ ɤɴɦ 
ɨɬɞɚɥɟɱɟɧɢɹ ɨɛɟɤɬ ɩɪɟɡ ɩɪɨɤɫɢ ɤɥɚɫɚ 

ȼɫɹɤɨ ɱɟɬɟɧɟ ɢɥɢ ɩɪɨɦɹɧɚ ɧɚ ɩɨɥɟ ɢɥɢ 
ɫɜɨɣɫɬɜɨ ɩɪɟɞɢɡɜɢɤɜɚ ɨɬɞɚɥɟɱɟɧɨ 
ɢɡɜɢɤɜɚɧɟ – ɥɨɲɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 

public class Book : MarshalByRefObject { … } 



ɀɢɜɨɬ ɧɚ ɨɛɟɤɬɢɬɟ (Lifetime) 

 ȼ .NET Remoting ɫɟ ɢɡɩɨɥɡɜɚ ɬɟɯɧɢɤɚɬɚ 
"lease-based lifetime" ("ɠɢɜɨɬ, ɨɬɩɭɫɧɚɬ 
ɧɚɡɚɟɦ") 
 ɂɡɩɨɥɡɜɚ ɫɟ ɫɚɦɨ ɩɪɢ Singleton Server-

Activated ɨɛɟɤɬɢ ɢ Marshal-by-Reference 
Client-Activated ɨɛɟɤɬɢ 

 ɉɪɢ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬ ɦɭ ɫɟ ɞɚɜɚ "ɜɪɟɦɟ 
ɧɚ ɠɢɜɨɬ" 

 ɋɥɟɞ ɢɡɬɢɱɚɧɟ ɧɚ ɬɨɜɚ ɜɪɟɦɟ ɨɛɟɤɬɴɬ ɫɟ 
ɭɧɢɳɨɠɚɜɚ ɨɬ Garbage Collector-ɚ 

 ȼɪɟɦɟɬɨ ɡɚ ɠɢɜɨɬ ɫɟ ɧɚɫɬɪɨɣɜɚ ɩɪɢ 
ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬɚ ɢ ɧɟ ɦɨɠɟ ɞɚ ɫɟ 
ɩɪɨɦɟɧɹ ɫɥɟɞ ɬɨɜɚ 



ɂɧɬɟɪɮɟɣɫɴɬ ILease 
 InitialLeaseTime – ɧɚɱɚɥɟɧ ɠɢɜɨɬ (5 ɦɢɧ. 

ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ) 
 RenewOnCallTime – ɭɞɴɥɠɚɜɚɧɟ ɧɚ ɠɢɜɨɬɚ 

ɩɪɢ ɢɡɜɢɤɜɚɧɟ – (2 ɦɢɧ.) 
 SponsorshipTimeout – ɧɚɫɬɪɨɣɜɚ ɧɚ ɬ. ɧɚɪ. 

"ɫɩɨɧɫɨɪɢ" (2 ɦɢɧ.) 
 CurrentLeaseTime – ɨɫɬɚɜɚɳɨ ɜɪɟɦɟ 

 CurrentState – ɫɴɫɬɨɹɧɢɟ ɧɚ ɜɪɟɦɟɬɨ ɡɚ 
ɠɢɜɨɬ (InТtТal, AМtТvО, EбpТrОН, RОnОаТnР) 

ClientActivatedType caObject = new ClientActivatedType(); 
ILease serverLease = (ILease) 
    RemotingServices.GetLifetimeService(caObject); 
serverLease.RenewOnCallTime =  
    new TimeSpan(0, 10, 0); // 10 min. 



ɋɴɡɞɚɜɚɧɟ ɧɚ Remoting ɫɴɪɜɴɪ 

1. Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ Remoting ɤɚɧɚɥ 

 

 
2. Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ ɨɛɟɤɬɢɬɟ, ɤɨɢɬɨ ɳɟ 

ɛɴɞɚɬ ɞɨɫɬɴɩɧɢ ɨɬɞɚɥɟɱɟɧɨ 

 

 

3. Ȼɥɨɤɢɪɚɧɟ ɧɚ ɨɫɧɨɜɧɚɬɚ ɧɢɲɤɚ (ɡɚ ɞɚ ɧɟ 
ɡɚɜɴɪɲɢ ɩɪɢɥɨɠɟɧɢɟɬɨ) 

TcpChannel channel = new TcpChannel(12345); 

ChannelServices.RegisterChannel(channel); 

RemotingConfiguration.RegisterWellKnownServiceType( 

    typeof(CommonTypes.Library), "Library", 

    WellKnownObjectMode.Singleton); 

Console.ReadLine();  
// или 
System.Threading.Thread.CurrentThread.Suspend(); 



ɋɴɡɞɚɜɚɧɟ ɧɚ Remoting ɤɥɢɟɧɬ 

1. Ɋɟɝɢɫɬɪɢɪɚɧɟ ɧɚ Remoting ɤɚɧɚɥ 

 

 
2. Ⱥɤɬɢɜɢɪɚɧɟ ɧɚ ɨɬɞɚɥɟɱɟɧ ɨɛɟɤɬ: 

 

 

 ɢɥɢ ɬɚɤɚ: 

 

 

3. ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɨɬɞɚɥɟɱɟɧɢɹ ɨɛɟɤɬ 

TcpChannel channel = new TcpChannel(); 

ChannelServices.RegisterChannel(channel); 

Library remoteLibrary = (Library) 

    Activator.GetObject(typeof(Library), 

    "tcp://localhost:12345/Library"); 

RemotingConfiguration.RegisterWellKnownClientType( 

    typeof(CommonTypes.Library), 

    "tcp://localhost:12345/Library"); 

Library remoteLibrary = new Library(); 



ɉɪɨɛɥɟɦɴɬ ɫ ɨɛɳɢɬɟ ɬɢɩɨɜɟ 

 ɂɡɩɨɥɡɜɚɧɢɬɟ ɩɪɢ Remoting ɬɢɩɨɜɟ 
ɬɪɹɛɜɚ ɞɚ ɫɚ ɞɨɫɬɴɩɧɢ ɟɞɧɨɜɪɟɦɟɧɧɨ 
ɡɚ ɤɥɢɟɧɬɚ ɢ ɡɚ ɫɴɪɜɴɪɚ 

 ɂɦɚ ɧɹɤɨɥɤɨ ɩɨɞɯɨɞɚ: 
 Ɉɛɳɢɬɟ ɬɢɩɨɜɟ ɫɟ ɢɡɧɚɫɹɬ ɜ ɨɬɞɟɥɧɨ 

ɚɫɟɦɛɥɢ (.DLL ɮɚɣɥ) 
 ȼ Class Library ɩɪɨɟɤɬ ɜɴɜ VS.NET 

 Ⱦɨɛɚɜɹ ɫɟ ɪɟɮɟɪɟɧɰɢɹ ɤɴɦ ɬɨɡɢ DLL 

 Ɉɛɳɢɬɟ ɬɢɩɨɜɟ ɫɟ ɞɨɫɬɴɩɜɚɬ ɩɪɟɡ 
ɢɧɬɟɪɮɟɣɫɢ, ɤɨɢɬɨ ɫɟ ɨɬɞɟɥɹɬ ɜ ɨɬɞɟɥɧɨ 
ɚɫɟɦɛɥɢ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #1 

 Ȼɢɛɥɢɨɬɟɤɚ – ɧɚɲɟɬɨ ɩɴɪɜɨ Remoting 
ɩɪɢɥɨɠɟɧɢɟ (ɫɴɪɜɴɪ + ɤɥɢɟɧɬ) 



ȼɴɧɲɧɨ ɤɨɧɮɢɝɭɪɢɪɚɧɟ 

 Кɨɧɮɢɝɭɪɢɪɚɧɟɬɨ ɧɚ Remoting 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ ɦɨɠɟ ɞɚ ɫɬɚɜɚ ɫ 
ɜɴɧɲɟɧ ɡɚ ɩɪɢɥɨɠɟɧɢɟɬɨ ɮɚɣɥ 

 Кɨɧɮɢɝɭɪɚɰɢɨɧɧɢɹɬ ɮɚɣɥ ɦɨɠɟ ɞɚ 
ɫɴɞɴɪɠɚ: 
 Кɚɧɚɥɢ ɢ ɮɨɪɦɚɬɟɪɢ 

 ɋɯɟɦɚ ɧɚ ɠɢɜɨɬ (lease-based lifetime) 

 Ɋɟɝɢɫɬɪɚɰɢɹ ɧɚ ɤɥɢɟɧɬɫɤɢ ɨɛɟɤɬɢ 

 Ɋɟɝɢɫɬɪɚɰɢɹ ɧɚ ɫɴɪɜɴɪɧɢɬɟ ɨɛɟɤɬɢ 

 Ɂɚɪɟɠɞɚ ɫɟ ɩɪɨɝɪɚɦɧɨ (ɢɡɪɢɱɧɨ): 
RemotingConfiguration.Configure("MyConfig.xml"); 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɞɴɪɠɚɧɢɟ 

 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ 

 ɇɢɲɤɢ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ 

 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 

 

 

 
 Ɂɚɛɟɥɟɠɤɚ: ɉɨɞ ɧɹɤɨɢ ɫɥɚɣɞɨɜɟ ɜ ɩɨɥɟɬɨ ɡɚɛɟɥɟɠɤɢ ɢɦɚ 

ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɢɟ ɧɚ ɫɴɞɴɪɠɚɧɢɟɬɨ ɧɚ ɫɥɚɣɞɚ 



ɮɞɝɞɮɝɫɞɮ 

Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ – ɫɴɞɴɪɠɚɧɢɟ 
 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ 

 ɉɪɨɛɥɟɦɴɬ – ɡɚɳɨ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ? 

 ɉɨɥɡɢɬɟ ɨɬ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɬɚ 

 Ɋɟɲɟɧɢɟɬɨ – ɩɪɨɰɟɫɢ ɢ ɧɢɲɤɢ 

 ɉɪɢɥɢɤɢ ɢ ɪɚɡɥɢɤɢ 

 Кɚɤɜɨ ɩɪɟɞɥɚɝɚɬ? 

 Кɨɝɚ ɫɚ ɭɞɨɛɧɢ ɧɢɲɤɢɬɟ? 

 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ – ɜɢɞɨɜɟ 

 ɂɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ 

 Application Domains 

 ɇɢɲɤɢ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ 

 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɨɛɥɟɦɴɬ 

 ɂɦɚ ɫɥɭɱɚɢ, ɜ ɤɨɢɬɨ ɜɚɲɟɬɨ 
ɩɪɢɥɨɠɟɧɢɟ ɬɪɹɛɜɚ ɞɚ ɢɡɩɴɥɧɢ 
ɜɪɟɦɟɨɬɧɟɦɚɳɢ ɨɩɟɪɚɰɢɢ ɢɥɢ ɞɚ ɱɚɤɚ 
ɡɚ ɨɫɜɨɛɨɠɞɚɜɚɧɟɬɨ ɧɚ ɪɟɫɭɪɫ 

 ɂɦɚ ɫɥɭɱɚɢ, ɜ ɤɨɢɬɨ ɜɚɲɟɬɨ 
ɩɪɢɥɨɠɟɧɢɟ ɬɪɹɛɜɚ ɞɚ ɢɡɜɴɪɲɜɚ 
ɨɩɟɪɚɰɢɹ ɧɚ ɡɚɞɟɧ ɩɥɚɧ 

 ɇɭɠɟɧ ɟ ɦɟɯɚɧɢɡɴɦ, ɤɨɣɬɨ ɞɚ ɩɨɡɜɨɥɹɜɚ 
ɧɹɤɨɥɤɨ ɨɩɟɪɚɰɢɢ ɞɚ ɫɟ ɢɡɜɴɪɲɜɚɬ 
ɟɞɧɨɜɪɟɦɟɧɧɨ 



ɮɞɝɞɮɝɫɞɮ 

ɉɨɥɡɢɬɟ ɨɬ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬɬɚ 

 Performance – ɧɚ ɦɚɲɢɧɚɬɚ ɫ ɧɹɤɨɥɤɨ 
ɩɪɨɰɟɫɨɪɚ ɪɚɛɨɬɢ ɩɨ-ɛɴɪɡɨ 

 Responsiveness – ɫɢɫɬɟɦɚɬɚ ɨɬɝɨɜɚɪɹ 
ɦɚɤɫɢɦɚɥɧɨ ɛɴɪɡɨ ɩɪɢ ɢɧɬɟɪɚɤɬɢɜɧɚ 
ɪɚɛɨɬɚ 

 Throughput – ɩɨɞɨɛɪɹɜɚɧɟ ɧɚ 
ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬɬɚ  
 ɉɪɢɦɟɪ ɫɴɫ ɫɭɩɟɪɦɚɪɤɟɬɚ – ɨɛɫɥɭɠɜɚɧɟ ɧɚ 

ɧɹɤɨɥɤɨ ɤɚɫɢ ɟɞɧɨɜɪɟɦɟɧɧɨ 

 Ɉɛɫɥɭɠɜɚɧɟ ɧɚ ɦɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɢ 
ɟɞɧɨɜɪɟɦɟɧɧɨ 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #1 

 Ɂɚɳɨ ɟ ɧɭɠɧɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ 



ɮɞɝɞɮɝɫɞɮ 

Ɋɟɲɟɧɢɟɬɨ – ɩɪɨɰɟɫɢ ɢ ɧɢɲɤɢ 

 ɉɪɨɰɟɫɴɬ ɩɪɟɞɫɬɚɜɥɹɜɚ ɫɴɜɤɭɩɧɨɫɬɬɚ ɨɬ 
ɩɚɦɟɬ, ɫɬɟɤ ɢ ɤɨɞɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ 

 OS ɢɡɩɨɥɡɜɚɬ ɩɪɨɰɟɫɢ (process), ɡɚ ɞɚ 
ɪɚɡɝɪɚɧɢɱɚɜɚɬ ɪɚɡɥɢɱɧɢɬɟ ɩɪɢɥɨɠɟɧɢɹ 

 ɇɢɲɤɚɬɚ (thread) ɟ ɨɫɧɨɜɧɚɬɚ ɟɞɢɧɢɰɚ, ɧɚ 
ɤɨɹɬɨ OS ɦɨɠɟ ɞɚ ɡɚɞɟɥɹ ɩɪɨɰɟɫɨɪɧɨ 
ɜɪɟɦɟ 

 ȼ ɟɞɢɧ ɩɪɨɰɟɫ ɪɚɡɥɢɱɧɢɬɟ ɡɚɞɚɱɢ ɫɟ 
ɢɡɩɴɥɧɹɜɚɬ ɨɬ ɨɬɞɟɥɧɢ ɧɢɲɤɢ 

 ȼ ɟɞɢɧ ɩɪɨɰɟɫ ɢɦɚ ɩɨɧɟ ɟɞɧɚ ɧɢɲɤɚ 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɨɰɟɫ vs. ɇɢɲɤɚ 

 ɉɪɢɥɢɤɢ 
 ɫɨɛɫɬɜɟɧ ɫɬɟɤ (stack) 

 ɩɪɢɨɪɢɬɟɬ 

 exception handlers 

 Ɋɚɡɥɢɤɢ 
 ɉɪɨɰɟɫɢɬɟ ɫɚ ɢɡɨɥɢɪɚɧɢ ɟɞɢɧ ɨɬ ɞɪɭɝ ɩɨ 

ɨɬɧɨɲɟɧɢɟ ɧɚ ɩɚɦɟɬ ɢ ɞɚɧɧɢ 

 ɇɢɲɤɢɬɟ ɜ ɟɞɢɧ ɩɪɨɰɟɫ ɫɩɨɞɟɥɹɬ ɩɚɦɟɬɬɚ 
(ɩɪɨɦɟɧɥɢɜɢɬɟ ɢ ɞɚɧɧɢɬɟ) ɧɚ ɬɨɡɢ ɩɪɨɰɟɫ 

 ɉɪɨɰɟɫɢɬɟ ɫɴɞɴɪɠɚɬ ɢɡɩɴɥɧɢɦɢɹ ɤɨɞ, ɚ 
ɧɢɲɤɢɬɟ ɝɨ ɢɡɩɴɥɧɹɜɚɬ 



ɮɞɝɞɮɝɫɞɮ 

Кɚɤɜɨ ɩɪɟɞɥɚɝɚɬ ɧɢɲɤɢɬɟ? 

 ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɧɹɤɨɥɤɨ ɧɢɲɤɢ  
 ɋɴɡɞɚɜɚ ɜɩɟɱɚɬɥɟɧɢɟ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɧɚ 

ɧɹɤɨɥɤɨ ɡɚɞɚɱɢ ɟɞɧɨɜɪɟɦɟɧɧɨ 

 ɉɪɢɱɢɧɚɬɚ: ȼɪɟɦɟɬɨ, ɩɪɟɡ ɤɨɟɬɨ ɟɞɧɚ 
ɧɢɲɤɚ ɞɴɪɠɢ ɩɪɨɰɟɫɨɪɚ ɟ ɦɧɨɝɨ ɤɪɚɬɤɨ 

 ɇɚɩɪɢɦɟɪ 

 ɉɨɬɪɟɛɢɬɟɥɹɬ ɦɨɠɟ ɞɚ ɜɴɜɟɠɞɚ ɞɚɧɧɢ ɜ 
ɬɟɤɫɬɨɨɛɪɚɛɨɬɜɚɳɚ ɩɪɨɝɪɚɦɚ ɞɨɤɚɬɨ ɫɟ 
ɩɟɱɚɬɚɬ ɞɚɧɧɢ ɧɚ ɩɪɢɧɬɟɪ 

 Ȼɢ ɛɢɥɨ ɧɟɞɨɩɭɫɬɢɦɨ ɚɤɨ ɩɨɬɪɟɛɢɬɟɥɹɬ 
ɬɪɹɛɜɚɲɟ ɞɚ ɢɡɱɚɤɚ ɩɪɢɧɬɟɪɴɬ ɞɚ ɫɜɴɪɲɢ 
ɪɚɛɨɬɚɬɚ ɫɢ 



ɮɞɝɞɮɝɫɞɮ 

Кɨɝɚ ɫɚ ɭɞɨɛɧɢ ɧɢɲɤɢɬɟ? 

 ɋɥɭɱɚɢ, ɜ ɤɨɢɬɨ ɟ ɭɞɨɛɧɨ ɞɚ ɫɟ 
ɢɡɩɨɥɡɜɚɬ ɧɢɲɤɢ: 
 Ɉɛɫɥɭɠɜɚɧɟ ɧɚ ɦɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɢ 

ɟɞɧɨɜɪɟɦɟɧɧɨ, ɧɚɩɪɢɦɟɪ Web ɫɴɪɜɴɪ 

 Кɨɦɭɧɢɤɚɰɢɹ ɩɪɟɡ ɦɪɟɠɚ (sockets) 

 ɂɡɜɴɪɲɜɚɧɟ ɧɚ ɜɪɟɦɟɨɬɧɟɦɚɳɚ ɨɩɟɪɚɰɢɹ 

 Ɋɚɡɥɢɱɚɜɚɧɟ ɧɚ ɡɚɞɚɱɢɬɟ ɩɨ ɩɪɢɨɪɢɬɟɬ 

 Ɂɚ ɞɚ ɦɨɠɟ ɩɨɬɪɟɛɢɬɟɥɫɤɢɹɬ ɢɧɬɟɪɮɟɣɫ ɞɚ 
ɩɪɨɞɴɥɠɢ ɞɚ “ɨɬɤɥɢɤɜɚ” ɧɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢ 
ɡɚɹɜɤɢ, ɞɨɤɚɬɨ ɧɚ ɡɚɞɟɧ ɩɥɚɧ ɫɟ ɢɡɜɴɪɲɜɚ 
ɞɪɭɝɚ ɡɚɞɚɱɚ 



ɮɞɝɞɮɝɫɞɮ 

Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ – ɂɡɩɪɟɜɚɪɜɚɳɚ 
ɢ ɤɨɨɩɟɪɚɬɢɜɧɚ 

 Кɨɨɩɟɪɚɬɢɜɧɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ (МoopОratТvО 
multitasking) 
 ɇɢɲɤɚɬɚ ɫɚɦɚ ɪɟɲɚɜɚ ɤɨɥɤɨ ɩɪɨɰɟɫɨɪɧɨ ɜɪɟɦɟ 

ɣ ɟ ɧɟɨɛɯɨɞɢɦɨ 

 ɋɜɚɥɹ ɫɟ ɨɬ ɩɪɨɰɟɫɨɪɚ ɫɚɦɨ ɚɤɨ ɟ ɫɜɴɪɲɢɥɚ 
ɢɥɢ ɱɚɤɚ ɡɚ ɧɹɤɚɤɴɜ ɪɟɫɭɪɫ 

 ɂɡɩɪɟɜɚɪɜɚɳɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ (preemptive 
multitasking) 
 ɉɥɚɧɢɪɨɜɱɢɤɴɬ (task scheduler) ɡɚɞɟɥɹ 

ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɧɹɤɚɤɜɨ ɩɪɨɰɟɫɨɪɧɨ ɜɪɟɦɟ 

 Ȼɟɡ ɡɧɚɱɟɧɢɟ ɞɚɥɢ ɟ ɩɪɢɤɥɸɱɢɥɚ, ɧɢɲɤɚɬɚ ɫɟ 
ɫɧɟɦɚ ɨɬ ɩɪɨɰɟɫɨɪɚ 



ɮɞɝɞɮɝɫɞɮ 

Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ – ɂɡɩɪɟɜɚɪɜɚɳɚ 
ɢ ɤɨɨɩɟɪɚɬɢɜɧɚ 

 ɉɪɢ ɤɨɨɩɟɪɚɬɢɜɧɚɬɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ: 
 ȿɞɧɚ ɧɢɲɤɚ ɦɨɠɟ ɞɴɥɝɨ ɜɪɟɦɟ ɞɚ ɞɴɪɠɢ 

ɩɪɨɰɟɫɨɪɚ 

 Ɂɚɪɚɞɢ ɧɟɹ ɨɫɬɚɧɚɥɢɬɟ ɧɢɲɤɢ ɦɨɝɚɬ ɞɚ 
ɱɚɤɚɬ ɧɟɞɨɩɭɫɬɢɦɨ ɞɴɥɝɨ 

 ɇɹɤɨɢ ɫɢɫɬɟɦɢ ɢɡɩɨɥɡɜɚɬ ɤɨɦɛɢɧɢɪɚɧ 
ɜɚɪɢɚɧɬ 

 ɇɢɲɤɢ ɫ ɜɢɫɨɤ ɩɪɢɨɪɢɬɟɬ ɫɟ ɞɴɪɠɚɬ 
ɤɨɨɩɟɪɚɬɢɜɧɨ ɫɩɪɹɦɨ ɧɢɲɤɢɬɟ ɫ ɩɨ-ɧɢɫɴɤ 
ɩɪɢɨɪɢɬɟɬ 



ɮɞɝɞɮɝɫɞɮ 

ɂɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ ɦɧɨɝɨɡɚɞɚɱɧɨɫɬ 
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Thread 

Process 
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Apartment Threading Free Threading 



ɮɞɝɞɮɝɫɞɮ 

Application Domain 

 .NET FramОаork ɞɨɛɚɜɹ ɨɳɟ ɟɞɧɨ ɧɢɜɨ ɧɚ 
ɚɛɫɬɪɚɤɰɢɹ ɦɟɠɞɭ ɧɢɲɤɚ ɢ ɩɪɨɰɟɫ – 

Application Domain 

 AppDomain-ɴɬ ɞɚɜɚ ɥɨɝɢɱɟɫɤɚ ɢɡɨɥɚɰɢɹ 

 ɉɪɢ ɩɪɨɰɟɫɢɬɟ ɢɡɨɥɚɰɢɹɬɚ ɟ ɮɢɡɢɱɟɫɤɚ, ɬɴɣ ɤɚɬɨ 
ɟ ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɧɚ ɧɢɜɨ OS 

 ɉɪɟɞɢɦɫɬɜɚ 

 ɉɨɞɨɛɪɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 

 ɇɢɜɨ ɧɚ ɢɡɨɥɚɰɢɹ – ɤɚɬɨ ɩɪɢ ɩɪɨɰɟɫɚ 

 ȼɪɴɡɤɚ ɦ/ɭ ɧɢɲɤɢ ɛɟɡ proбв 

 ɂɡɜɴɪɲɜɚ tвpО МСОМkТnР 

 System.AppDomain 



ɮɞɝɞɮɝɫɞɮ 
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ɮɞɝɞɮɝɫɞɮ 

ɇɢɲɤɢ – ɫɴɞɴɪɠɚɧɢɟ 
 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ 
 ɇɢɲɤɢ 

 Кɚɤ ɪɚɛɨɬɹɬ ɧɢɲɤɢɬɟ 
 ɀɢɜɨɬ ɧɚ ɧɢɲɤɢɬɟ 
 ɉɨ-ɜɚɠɧɢ ɱɥɟɧɨɜɟ 
 ɉɪɢɨɪɢɬɟɬ 
 ɋɴɫɬɨɹɧɢɹ 
 Thread Local Storage 
 Thread-Relative Static Fields 
 ɉɪɟɤɪɚɬɹɜɚɧɟ 
 ɇɟɭɞɨɛɫɬɜɚ 
 ɉɨɜɪɟɠɞɚɧɟ ɧɚ ɞɚɧɧɢ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ 
 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 



ɮɞɝɞɮɝɫɞɮ 

Кɚɤ ɪɚɛɨɬɢ ɦɧɨɝɨɧɢɲɤɨɜɨɫɬɬɚ 
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ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɴɤ ɩɪɢɦɟɪ 
class FirstThread { 
  public void DoTask1() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread1:job({0})",i); 
  } 
  public void DoTask2() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread2:job({0})",i); 
  } 
} 
class Starter { 
  static void Main(string[] args) { 
    FirstThread ft = new FirstThread(); 
    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Start(); 
    t2.Start(); 
  } 
} 
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    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Start(); 
    t2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɴɤ ɩɪɢɦɟɪ 
class FirstThread { 
  public void DoTask1() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread1:job({0})",i); 
  } 
  public void DoTask2() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread2:job({0})",i); 
  } 
} 
class Starter { 
  static void Main(string[] args) { 
    FirstThread ft = new FirstThread(); 
    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Start(); 
    t2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɴɤ ɩɪɢɦɟɪ 
class FirstThread { 
  public void DoTask1() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread1:job({0})",i); 
  } 
  public void DoTask2() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread2:job({0})",i); 
  } 
} 
class Starter { 
  static void Main(string[] args) { 
    FirstThread ft = new FirstThread(); 
    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Start(); 
    t2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɴɤ ɩɪɢɦɟɪ 
class FirstThread { 
  public void DoTask1() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread1:job({0})",i); 
  } 
  public void DoTask2() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread2:job({0})",i); 
  } 
} 
class Starter { 
  static void Main(string[] args) { 
    FirstThread ft = new FirstThread(); 
    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Start(); 
    t2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɴɤ ɩɪɢɦɟɪ 
//Ɋɟɡɭɥɬɚɬ: 
Thread1:job(1) 
Thread1:job(2) 
Thread2:job(1) 
Thread1:job(3) 
... 
... 
Thread1:job(53) 
Thread2:job(46) 
Thread2:job(47) 
Thread1:job(54) 
... 
... 
Thread1:job(97) 
Thread2:job(99) 
Thread1:job(98) 
Thread1:job(99) 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #2 

 ɇɢɲɤɢ – ɦɚɥɴɤ ɩɪɢɦɟɪ 



ɮɞɝɞɮɝɫɞɮ 

ɀɢɡɧɟɧ ɰɢɤɴɥ ɧɚ ɧɢɲɤɢɬɟ 
Start() 

IsAlive 

Suspend() Sleep() WaitX() Join() 

Thread 

Stopped 

Suspended WaitSleepJoin WaitSleepJoin WaitSleepJoin Stopped 

Interrupt() Aimed 
Thread 

Destroyed 

Interrupt() 

Resume() 

All Done 

Abort() 

Expire time Notified 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart ); 

 ɋɴɡɞɚɜɚ ɢɧɫɬɚɧɰɢɹ 

 ɉɨɞɚɜɚ ɫɟ ɞɟɥɟɝɚɬ ɫ ɦɟɬɨɞ, ɤɨɣɬɨ ɞɚ ɫɟ 
ɢɡɩɴɥɧɢ ɩɪɢ ɫɬɚɪɬɢɪɚɧɟ 

 Sleep() 

 Suspend() 

 Resume() 

 IsAlive 

 IsBackground 

 IsThreadPoolThread 

 Name 

 Priority 

 ThreadState 

 Abort() 

 Interrupt() 

 Join() 

 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 

 Sleep() 

 “ɉɪɢɫɩɢɜɚ” ɬɟɤɭɳɚɬɚ ɧɢɲɤɚ ɡɚ ɭɤɚɡɚɧɢɹ 
ɛɪɨɣ ɦɢɥɢɫɟɤɭɧɞɢ (ɢ ɧɚɧɨɫɟɤɭɧɞɢ) 

 ɂɡɜɢɤɜɚ ɫɟ ɫɚɦɨ ɨɬ ɫɚɦɚɬɚ ɧɢɲɤɚ 
 Suspend() 

 Resume() 

 IsAlive 

 IsBackground 

 IsThreadPoolThread 

 Name 

 Priority 

 ThreadState 

 Abort() 

 Interrupt() 

 Join() 

 Start() 



ɮɞɝɞɮɝɫɞɮ 

Ɇɚɥɤɨ ɩɨɜɟɱɟ ɡɚ Sleep()  
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ɮɞɝɞɮɝɫɞɮ 

ɉɪɢɫɩɢɜɚɧɟ ɧɚ ɧɢɲɤɚ 
using System; 
using System.Threading; 
public class ThreadSleep 
{ 
  public static Thread worker; 
  public static Thread worker2; 
  public static void Main() 
  { 
    Console.WriteLine("Entering void Main!"); 
    worker = new Thread(new 
      ThreadStart(Counter)); 
    worker2 = new Thread(new 
      ThreadStart(Counter2)); 
    worker.Start(); 
    worker2.Start(); 
    Console.WriteLine("Exiting void Main!"); 
  }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɢɫɩɢɜɚɧɟ ɧɚ ɧɢɲɤɚ 
  public static void Counter() 
  { 
    Console.WriteLine("Entering Counter"); 
    for(int i = 1; i < 50; i++) 
    { 
      Console.Write(i + " "); 
      if(i == 10) 
        Thread.Sleep(1000); 
    } 
    Console.WriteLine("\nExiting Counter"); 
  } 
  public static void Counter2() 
  { 
    Console.WriteLine("Entering Counter2"); 
    for(int i = 51; i < 100; i++) 
    { 
      Console.Write(i + " ");  
      if( i == 70 ) 
        Thread.Sleep(5000); 
    } 
    Console.WriteLine(“\nExiting Counter2"); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #3 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Thread.Sleep() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 

 Suspend() 
 Ⱥɤɨ ɧɢɲɤɚɬɚ ɟ ɜ ɫɴɫɬɨɹɧɢɟ Running, ɹ 

ɩɪɟɭɫɬɚɧɨɜɹɜɚ ɜɪɟɦɟɧɧɨ (suspОnН) 
 ɚɤɨ ɟ ɩɪɟɭɫɬɚɧɨɜɟɧɚ, ɧɟ ɫɟ ɫɥɭɱɜɚ ɧɢɳɨ 

 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 

 Resume() 
 ɉɨɞɧɨɜɹɜɚ ɧɢɲɤɚ, ɤɨɹɬɨ ɟ ɛɢɥɚ 

ɩɪɟɭɫɬɚɧɨɜɟɧɚ (suspОnНОН) 
 Ⱥɤɨ ɧɢɲɤɚɬɚ ɪɚɛɨɬɢ, ɧɟ ɩɪɚɜɢ ɧɢɳɨ 

 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #4 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Suspend() ɢ Resume() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 

 IsAlive 
 true, ɚɤɨ ɟ ɫɬɚɪɬɢɪɚɧɚ ɢ ɧɟ ɟ ɫɩɪɹɧɚ 

ɩɪɟɤɴɫɧɚɬɚ ɢɥɢ ɩɪɟɤɪɚɬɟɧɚ 
 ɉɨɜɟɱɟ ɢɧɮɨɪɦɚɰɢɹ ɞɚɜɚ ThreadState 

 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 

 IsBackground 
 ɉɪɟɞɟɧ ɩɥɚɧ (ПorОРrounН) ɢ ɮɨɧɨɜ ɪɟɠɢɦ 

(background) 
 ɋɜɨɣɫɬɜɨ ɡɚ ɫɦɹɧɚ/ɢɡɜɥɢɱɚɧɟ 

 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 

 IsThreadPoolThread 
 ɋɜɨɣɫɬɜɨ ɡɚ ɫɦɹɧɚ/ɢɡɜɥɢɱɚɧɟ 
 true, ɚɤɨ ɧɢɲɤɚɬɚ ɩɪɢɧɚɞɥɟɠɢ ɧɚ manaРОН 

tСrОaН pool, ɢɧɚɱɟ false 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 

 Name 
ȼɫɹɤɚ ɧɢɲɤɚ ɜ .NET Framework ɦɨɠɟ 

ɞɚ ɢɦɚ ɢɦɟ 
ɋɜɨɣɫɬɜɨ ɡɚ ɫɦɹɧɚ/ɢɡɜɥɢɱɚɧɟ ɧɚ ɢɦɟɬɨ 

 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 

 Priority 
 Lowest, BelowNormal, Normal (ɩɨ 

ɩɨɞɪɚɡɛɢɪɚɧɟ), AboveNormal, Highest 
 ɋɜɨɣɫɬɜɨ ɡɚ ɩɪɨɦɹɧɚ/ɢɡɜɥɢɱɚɧɟ 

 ThreadState 
 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 

 ThreadState 
 ɋɴɞɴɪɠɚ ɫɴɫɬɨɹɧɢɟɬɨ ɧɚ ɧɢɲɤɚɬɚ – ɡɚɜɢɫɢ 

ɨɬ ɬɨɜɚ ɞɚɥɢ ɧɢɲɤɚɬɚ ɪɚɛɨɬɢ 
 ɋɜɨɣɫɬɜɨ ɫɚɦɨ ɡɚ ɢɡɜɥɢɱɚɧɟ 

 Abort() 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 

 Abort() 
 Ɉɛɢɤɧɨɜɟɧɨ “ɭɛɢɜɚ” ɧɢɲɤɚɬɚ 
 Хɜɴɪɥɹ ThreadAbortException ɜ 

ɢɡɜɢɤɚɧɚɬɚ ɧɢɲɤɚ 
 Interrupt() 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 

 Interrupt() 
 ɋɴɛɭɠɞɚ ɧɢɲɤɚ ɚɤɨ ɟ ɜ ɫɴɫɬɨɹɧɢɟ 
WaitSleepJoin, ɢɧɚɱɟ ɧɟ ɩɪɚɜɢ ɧɢɳɨ 

 Хɜɴɪɥɹ ThreadInterruptedException 
 Join() 
 Start() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 

 Join() 
 ɂɡɜɢɤɜɚɳɚɬɚ ɧɢɲɤɚ ɢɡɱɚɤɜɚ, ɞɨɤɚɬɨ 

ɢɡɜɢɤɚɧɚɬɚ ɩɪɢɤɥɸɱɢ 
 Ɇɨɠɟ ɞɚ ɫɟ ɭɤɚɠɟ ɬɚɣɦɚɭɬ (tТmОout) 

 Start() 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #5 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Thread.Join() 



ɮɞɝɞɮɝɫɞɮ 

ɉɨ-ɜɚɠɧɢɬɟ ɱɥɟɧɨɜɟ ɧɚ Thread 
 public Thread( ThreadStart start); 
 Sleep() 
 Suspend() 
 Resume() 
 IsAlive 
 IsBackground 
 IsThreadPoolThread 
 Name 
 Priority 
 ThreadState 
 Abort() 
 Interrupt() 
 Join() 

 Start() 
ɋɬɚɪɬɢɪɚ ɩɨɫɨɱɟɧɚɬɚ ɧɢɲɤɚ 
Ɉɩɟɪɚɰɢɹɬɚ ɧɟ ɟ ɛɥɨɤɢɪɚɳɚ (ɜɪɴɳɚ 

ɭɩɪɚɜɥɟɧɢɟɬɨ ɜɟɞɧɚɝɚ) 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɢɨɪɢɬɟɬ ɧɚ ɧɢɲɤɚ 

 ɉɨɜɟɱɟɬɨ ɢɦɩɥɟɦɟɧɬɚɰɢɢ ɧɚ ɦɧɨɝɨɧɢɲɤɨɜɨɫɬ 
ɜɤɥɸɱɜɚɬ ɨɬɥɢɱɢɬɟɥɧɨɬɨ ɤɚɱɟɫɬɜɨ 
"ɩɪɢɨɪɢɬɟɬ" 
 ɉɪɢɨɪɢɬɟɬɴɬ ɭɤɚɡɜɚ ɤɨɥɤɨ ɜɚɠɧɚ ɟ ɧɢɲɤɚɬɚ (ɤɨɥɤɨ 

ɜɪɟɦɟ ɞɚ ɣ ɫɟ ɨɬɞɟɥɹ) 
 ȼɚɠɟɧ ɟ ɡɚ ɩɥɚɧɢɪɨɜɱɢɤɚ (task scheduler)  

 ɉɪɢɨɪɢɬɟɬɴɬ ɜ .NET Framework 

 ȼɴɡɦɨɠɧɢ ɫɬɨɣɧɨɫɬɢ 

 Lowest, BelowNormal, Normal (ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ), 
AboveNormal, Highest 

 ȼ Win32 ɢɦɚ ɢ ɩɪɢɨɪɢɬɟɬ RealTime 
 OS ɧɟ ɟ ɞɥɴɠɧɚ ɞɚ ɫɟ ɫɴɨɛɪɚɡɹɜɚ ɫ ɩɪɢɨɪɢɬɟɬɚ ɧɚ 

ɧɢɲɤɢɬɟ, ɧɨ ɨɛɢɤɧɨɜɟɧɨ ɝɨ ɩɪɚɜɢ 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɢɨɪɢɬɟɬ – ɩɪɢɦɟɪ 
class FirstThread { 
  public void DoTask1() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread1:job({0})",i); 
  } 
  public void DoTask2() { 
    for( int i=0; i<100; i++ ) 
      Console.WriteLine("Thread2:job({0})",i); 
  } 
} 
class Starter 
  static void Main(string[] args) { 
    FirstThread ft = new FirstThread(); 
    Thread t1 = new Thread( 
      new ThreadStart(ft.DoTask1)); 
    Thread t2 = new Thread( 
      new ThreadStart(ft.DoTask2)); 
    t1.Priority = ThreadPriority.Highest; 
    t1.Start(); 
    t2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɢɨɪɢɬɟɬ 
Резɭлɬаɬ: 
Thread1:job(1) 
Thread1:job(2) 
Thread2:job(1) 
Thread1:job(3) 
... 
... 
Thread1:job(97) 
Thread1:job(98) 
Thread2:job(85) 
Thread1:job(99) 
Thread2:job(86) 
... 
... 
Thread2:job(97) 
Thread2:job(98) 
Thread2:job(99) 



ɮɞɝɞɮɝɫɞɮ 

ThreadState 

 ȼɫɹɤɚ ɧɢɲɤɚ ɜɴɜ ɜɫɟɤɢ ɟɞɢɧ ɦɨɦɟɧɬ ɟ ɜ ɧɹɤɨɟ 
ɨɬ ɫɴɫɬɨɹɧɢɹɬɚ ɧɚ ɟɧɭɦɟɪɚɰɢɹɬɚ 
ThreadState 

 Ⱦɨɩɭɫɤɚ ɫɟ ɞɚ ɛɴɞɟ ɜ ɧɹɤɨɥɤɨ ɫɴɫɬɨɹɧɢɹ 
ɟɞɧɨɜɪɟɦɟɧɧɨ 

 ȿɧɭɦɟɪɚɰɢɹɬɚ ɢɦɚ ɚɬɪɢɛɭɬ FlagsAttribute  

 Ɍɨɜɚ ɩɨɡɜɨɥɹɜɚ ɩɨɛɢɬɨɜɨ ɤɨɦɛɢɧɢɪɚɧɟ ɧɚ 
ɫɬɨɣɧɨɫɬɢɬɟ ɣ: 

if ((state & (Unstarted | Stopped)) == 0)  

  // implies Running 

 Кɨɝɚɬɨ ɫɟ ɫɴɡɞɚɞɟ ɧɢɲɤɚ ɟ ɜ ɫɴɫɬɨɹɧɢɟ 
Unstarted 

 Ɉɫɬɚɜɚ ɬɚɤɚ ɞɨɤɚɬɨ ɧɟ ɫɟ ɢɡɜɢɤɚ Start() 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 ɂɡɜɢɤɚɧ ɟ ɦɟɬɨɞɚ Abort() 
 ɇɢɲɤɚɬɚ ɟ ɜ ɫɴɫɬɨɹɧɢɟ Stopped, 

ɟɞɧɨɜɪɟɦɟɧɧɨ ɫ Aborted 
 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Ɇɟɬɨɞɴɬ Abort() ɟ ɛɢɥ ɢɡɜɢɤɚɧ 

 Ɉɳɟ ɧɟ ɟ ɩɨɥɭɱɢɥɚ ThreadAbortException, 
ɤɨɟɬɨ ɳɟ ɫɟ ɨɩɢɬɚ ɞɚ ɹ ɩɪɟɤɪɚɬɢ 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 ɇɢɲɤɚɬɚ ɟ ɜɴɜ ɮɨɧɨɜ ɪɟɠɢɦ 

 ɉɪɨɦɟɧɹ ɫɟ ɫɴɫ ɫɜɨɣɫɬɜɨɬɨ 
Thread.IsBackground 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 ɇɢɲɤɚɬɚ ɟ ɫɬɚɪɬɢɪɚɧɚ ɢ ɧɟ ɟ ɛɥɨɤɢɪɚɧɚ 

 ɇɹɦɚ ɱɚɤɚɳɨ ɢɡɤɥɸɱɟɧɢɟ 
ThreadAbortedException 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 ɇɢɲɤɚɬɚ ɟ ɨɬɝɨɜɨɪɢɥɚ ɧɚ ɡɚɹɜɤɚ ɨɬ 
Abort() ɢɥɢ 

 ɉɪɟɤɪɚɬɢɥɚ ɟ ɪɚɛɨɬɚɬɚ ɫɢ ɞɨɛɪɨɜɨɥɧɨ 
 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 ɉɨɢɫɤɚɧɨ ɟ ɛɢɥɨ ɨɬ ɧɢɲɤɚɬɚ ɞɚ ɫɩɪɟ 
ɪɚɛɨɬɚ 

 ɋɚɦɨ ɡɚ ɜɴɬɪɟɲɧɚ ɭɩɨɬɪɟɛɚ 
 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 ɇɢɲɤɚɬɚ ɟ ɛɢɥɚ ɩɪɟɭɫɬɚɧɨɜɟɧɚ 

 ɇɟɡɚɜɢɫɢɦɨ ɤɨɥɤɨ ɩɴɬɢ ɟ ɢɡɜɢɤɚɧ 
Suspend(), ɟɞɢɧ Resume() ɟ ɞɨɫɬɚɬɴɱɟɧ 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 ɂɡɜɢɤɚɧ ɟ ɦɟɬɨɞɚ Suspend() 
 ɂɡɱɚɤɜɚ ɫɟ ɞɚ ɫɬɢɝɧɟ ɞɨ ɫɬɚɛɢɥɧɨ 

ɫɴɫɬɨɹɧɢɟ, ɡɚ ɞɚ ɫɟ ɩɪɟɭɫɬɚɧɨɜɢ 
 Unstarted(8) 

 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 ɇɟ ɟ ɫɬɚɪɬɢɪɚɧɚ, ɫɬɚɪɬɢɪɚ ɫɟ ɫɴɫ Start() 
 ɋɥɟɞ ɤɚɬɨ ɫɟ ɫɬɚɪɬɢɪɚ ɧɢɲɤɚɬɚ ɧɢɤɨɝɚ ɩɨɜɟɱɟ 

ɧɟ ɦɨɠɟ ɩɚɤ ɞɚ ɟ ɜ ɬɨɜɚ ɫɴɫɬɨɹɧɢɟ 
 WaitSleepJoin(32) 



ɮɞɝɞɮɝɫɞɮ 

ɋɴɫɬɨɹɧɢɹɬɚ ɜ ThreadState 
 Aborted(256) 

 AbortRequested(128) 

 Background(4) 

 Running(0) 

 Stopped(16) 

 StopRequested(1) 

 Suspended(64) 

 SuspendRequested(2) 

 Unstarted(8) 

 WaitSleepJoin(32) 

 ɇɢɲɤɚɬɚ ɟ ɛɥɨɤɢɪɚɧɚ 
 ɋɬɚɜɚ ɫ ɟɞɢɧ ɨɬ ɦɟɬɨɞɢɬɟ Thread.Wait(), 
Thread.Sleep(), Thread.Join() 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɟɤɪɚɬɹɜɚɧɟ ɧɚ ɧɢɲɤɢ 

 Ɂɚ ɞɚ ɫɟ “ɭɛɢɟ” ɟɞɧɚ ɧɢɲɤɚ, ɫɟ ɢɡɩɨɥɡɜɚ 
ɦɟɬɨɞɴɬ Thread.Abort() 

 Thread.Abort() ɯɜɴɪɥɹ ɫɩɟɰɢɚɥɧɨɬɨ 
ɢɡɤɥɸɱɟɧɢɟ ThreadAbortedException 
 Хɜɴɪɥɹ ThreadStateException, ɚɤɨ 

ɧɢɲɤɚɬɚ ɜɟɱɟ ɟ ɩɪɟɤɪɚɬɟɧɚ 

 ɂɡɩɴɥɧɹɜɚɬ ɫɟ catch ɢ finally ɧɚ 
ɩɪɟɤɪɚɬɟɧɚɬɚ ɧɢɲɤɚ 

 Thread.ResetAbort() ɧɟ ɩɨɡɜɨɥɹɜɚ ɧɚ 
CLR ɞɚ ɯɜɴɪɥɢ ɢɡɤɥɸɱɟɧɢɟɬɨ ɨɬɧɨɜɨ 

 – ɢɡɱɚɤɜɚɧɟ



ɮɞɝɞɮɝɫɞɮ 

ɉɪɟɤɪɚɬɹɜɚɧɟ ɧɚ ɧɢɲɤɢ – ɩɪɢɦɟɪ 

public class BackgroundThread { 
  public void DoBackgroundJob() { 
    try { 
      // ɇɢɲɤɚɬɚ ɢɡɜъɪɲɜɚ ɧяɤɚɤɜɚ ɪɚɛɨɬɚ 
    } 
    catch(ThreadInterruptedException) { 
      MessageBox.Show("Thread interrupted."); 
    } 
    catch(ThreadAbortException) { 
      MessageBox.Show("Thread aborted."); 
    } 
    finally { 
      MessageBox.Show("Finally block."); 
    } 
    MessageBox.Show("After finally block."); 
  } 
}  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɟɤɪɚɬɹɜɚɧɟ ɧɚ ɧɢɲɤɢ – ɩɪɢɦɟɪ 

public class InterruptAbortDemo 
{ 
  private Thread mBgThread; 

  public InterruptAbortDemo() { 
    bg = new BackgroundThread(); 
    mBgThread = new Thread(new 
      ThreadStart(bg.DoBackgroundJob)); 
    mBgThread.IsBackground = true; 
    mBgThread.Start(); 
  } 

  private void btnSuspend_Click(...) 
  { 
    mBgThread.Suspend(); 
  } (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

ɉɪɟɤɪɚɬɹɜɚɧɟ ɧɚ ɧɢɲɤɢ – ɩɪɢɦɟɪ 

  private void btnResume_Click(...) 
  { 
    mBgThread.Resume(); 
  } 
 
  private void btnInterrupt_Click(...) 
  { 
    mBgThread.Interrupt(); 
  } 
 
  private void btnAbort_Click(...) 
  { 
    mBgThread.Abort(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #6 
 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Priority, State, 
Suspend, Resume, Interrupt ɢ Abort 



ɮɞɝɞɮɝɫɞɮ 

Thread Local Storage 
 Кɨɧɬɟɣɧɟɪ, ɜ ɤɨɣɬɨ ɧɢɲɤɢɬɟ ɦɨɝɚɬ ɞɚ 

ɫɴɯɪɚɧɹɜɚɬ ɞɚɧɧɢ 

 ɇɢɲɤɚ ɧɟ ɦɨɠɟ ɞɚ ɞɨɫɬɴɩɢ ɞɚɧɧɢɬɟ ɧɚ 
ɞɪɭɝɚ ɧɢɲɤɚ 

 Thread.AllocateNamedDataSlot 

 ɂɦɟɧɭɜɚɧ ɤɨɧɬɟɣɧɟɪ 

 ɉɪɨɛɥɟɦɢ – ɭɧɢɤɚɥɧɢ ɢɦɟɧɚ 

 Thread.AllocateDataSlot 

 ɇɹɦɚ ɢɦɟ, ɫɚɦɨ rОПОrОnМО 

 ɉɪɨɛɥɟɦɢ: ɞɜɟ ɩɚɪɱɟɬɚ ɤɨɞ ɨɬ ɟɞɧɚ ɢ 
ɫɴɳɚ ɧɢɲɤɚ ɢɡɩɨɥɡɜɚɬ ɨɛɳ ɫɥɨɬ 



ɮɞɝɞɮɝɫɞɮ 

Thread Local Storage – ɩɪɢɦɟɪ 
class Threads { 
  public void CreateDataThread() { 
    LocalDataStoreSlot slot = 
      Thread.AllocateNamedDataSlot("mySlot"); 

    //Зɚɩɢɫɜɚɦɟ ɜɚɠɧɢ ɞɚɧɧɢ ɜ NamedSlot 
    Thread.SetData(slot ,"IMPORTANT DATA"); 

    // Suspend-ɜɚɦɟ 
    Thread.CurrentThread.Suspend(); 

    // ɉɪɨɱɢɬɚɦɟ ɨɬɧɨɜɨ ɞɚɧɧɢɬɟ 
    object myData = Thread.GetData("mySlot"); 
  } 

  public void ReadDataThread() { 
    LocalDataStoreSlot slot = 
      Thread.GetNamedDataSlot("mySlot"); 

    // Ɉɩɢɬɜɚɦɟ ɫɟ ɞɚ ɩɪɨɦɟɧɢɦ ɢɧɮɨɪɦɚɰɢяɬɚ 
    Thread.SetData(slot, "BAD DATA"); 
  } 
} (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

Thread Local Storage – ɩɪɢɦɟɪ 

class TLSDemo 

{ 
  static void Main(string[] args) 

  { 

    Threads threads = new Threads(); 

    Thread createData = new Thread( new 
      ThreadStart(threads.createDataThread) ); 
    createData.Start(); 

 

    Thread readData = new Thread( new 
      ThreadStart(threads.readDataThread) ); 

    readData.Start(); 

    readData.Join(); 
    createData.Resume(); 
  } 

} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #7 

 ThreadLocalStorage 



ɮɞɝɞɮɝɫɞɮ 

Thread-Relative Static Fields 

 Кɚɬɨ ɫɬɚɬɢɱɧɚ ɩɪɨɦɟɧɥɢɜɚ, ɧɨ ɢɦɚ ɩɨ ɟɞɧɚ 
ɢɧɫɬɚɧɰɢɹ ɡɚ ɜɫɹɤɚ ɧɢɲɤɚ ɧɚ ɩɪɨɝɪɚɦɚɬɚ 

 Ⱦɟɤɥɚɪɢɪɚ ɫɟ ɤɚɬɨ ɫɬɚɬɢɱɧɚ ɩɪɨɦɟɧɥɢɜɚ, 
ɧɨ ɫ ɚɬɪɢɛɭɬɚ [ThreadStatic] 

 ȼɫɹɤɚ ɧɢɲɤɚ, ɤɨɹɬɨ ɹ ɢɡɩɨɥɡɜɚ ɬɪɹɛɜɚ ɞɚ ɹ 
ɢɧɢɰɢɚɥɢɡɢɪɚ 

 ɇɟ ɪɚɡɱɢɬɚɣɬɟ ɧɚ ɤɨɧɫɬɪɭɤɬɨɪɚ ɞɚ 
ɢɧɢɰɢɚɥɢɡɢɪɚ ɬɚɤɢɜɚ ɩɪɨɦɟɧɥɢɜɢ, ɡɚɳɨɬɨ 
ɬɨɣ ɫɟ ɢɡɩɴɥɧɹɜɚ ɜ ɪɨɞɢɬɟɥɫɤɚɬɚ ɧɢɲɤɚ! 



ɮɞɝɞɮɝɫɞɮ 

Thread-Relative Static Fields – ɩɪɢɦɟɪ 

class ThreadStatic { 
  static void Main(string[] args) { 
    for( int i=0; i<10; i++ ) { 
      new Thread(new ThreadStart(new 
        MyThread().DoTask)).Start(); 
    } 
  } 
} 

class MyThread { 
  [ThreadStatic] public static int abc; 
  public MyThread() { 
    abc=42; // This runs in the main app. thread 
  } 
  public void DoTask() { 
    abc++; 
    Console.WriteLine("abc={0}", abc); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #8 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Thread Static ɩɨɥɟ 



ɮɞɝɞɮɝɫɞɮ 

ɇɟɭɞɨɛɫɬɜɚ ɧɚ ɧɢɲɤɢɬɟ 
 ɋɚɦɚɬɚ ɢɦɩɥɟɦɟɧɬɚɰɢɹ ɧɚ 

ɦɧɨɝɨɧɢɲɤɨɜɨɫɬ ɢɡɢɫɤɜɚ ɪɟɫɭɪɫɢ 

 Ⱦɨɛɪɚ ɩɪɚɤɬɢɤɚ ɟ ɞɚ ɧɟ ɩɪɟɤɚɥɹɜɚɬɟ ɫ 
ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɧɢɲɤɢ 

 ȼɴɡɦɨɠɧɨ ɟ ɩɪɨɰɟɫɨɪɴɬ ɞɚ ɢɡɩɨɥɡɜɚ ɩɨɜɟɱɟ 
ɪɟɫɭɪɫɢ ɡɚ ɭɩɪɚɜɥɟɧɢɟɬɨ ɧɚ ɧɢɲɤɢɬɟ 
ɨɬɤɨɥɤɨɬɨ ɡɚ ɢɡɩɴɥɧɟɧɢɟɬɨ ɢɦ 

 ɉɪɟɩɨɪɴɱɜɚ ɫɟ ɞɚ ɢɡɩɨɥɡɜɚɬɟ ThreadPool 
ɤɨɝɚɬɨ ɟ ɜɴɡɦɨɠɧɨ 

 ɋɥɟɞɟɧɟɬɨ ɧɚ ɦɧɨɝɨ ɧɢɲɤɢ ɟ ɬɪɭɞɧɨ  



ɮɞɝɞɮɝɫɞɮ 

ɋɩɨɞɟɥɟɧɢ ɞɚɧɧɢ – ɩɪɨɛɥɟɦɢ 

 Race condition 
 Ⱦɜɟ ɧɢɲɤɢ ɟɞɧɨɜɪɟɦɟɧɧɨ ɞɨɫɬɴɩɜɚɬ ɟɞɧɢ ɢ 

ɫɴɳɢ ɞɚɧɧɢ 

 ɇɟɩɪɟɞɜɢɞɢɦɢ ɪɟɡɭɥɬɚɬɢ 

 ɇɚɩɪɢɦɟɪ ɞɜɟ ɧɢɲɤɢ ɟɞɧɨɜɪɟɦɟɧɧɨ 
ɢɡɩɴɥɧɹɜɚɬ i++ ɧɚ ɨɛɳɚ ɩɪɨɦɟɧɥɢɜɚ i 

 Deadlock 
 ɋɴɫɬɨɹɧɢɟ, ɜ ɤɨɟɬɨ ɞɜɟ ɧɢɲɤɢ ɫɟ ɱɚɤɚɬ 

ɜɡɚɢɦɧɨ ɡɚ ɨɫɜɨɛɨɠɞɚɜɚɧɟ ɧɚ ɜɡɚɢɦɧɨ 
ɡɚɟɬɢ ɪɟɫɭɪɫɢ 

 A ɡɚɟɦɚ ɪɟɫɭɪɫɚ X, B ɡɚɟɦɚ ɪɟɫɭɪɫɚ Y ɢ 
ɱɚɤɚ ɡɚ X, ɚ A ɡɚɩɨɱɜɚ ɞɚ ɱɚɤɚ ɡɚ Y 



ɮɞɝɞɮɝɫɞɮ 

Race Condition – ɩɪɢɦɟɪ 
using System; 
using System.Threading; 

class Account 
{ 
    public int mBalance; 

    public void Withdraw100() 
    { 
      int oldBalance = mBalance; 
      Console.WriteLine("Withdrawing 100..."); 
      Thread.Sleep(100); 
      int newBalance = oldBalance - 100; 
      mBalance = newBalance; 
    } 
} (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

Race Condition – ɩɪɢɦɟɪ 
static void Main(string[] args) 
{ 
    Account acc = new Account(); 
    acc.mBalance = 500; 
    Console.WriteLine("Account balance = {0}", 
        acc.mBalance); 
    Thread user1 = new Thread(  
        new ThreadStart(acc.Withdraw100) ); 
    Thread user2 = new Thread( 
        new ThreadStart(acc.Withdraw100) ); 
    user1.Start(); 
    user2.Start(); 
    user1.Join(); 
    user2.Join(); 
    Console.WriteLine("Account balance = {0}", 
        acc.mBalance); 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #9 

 ɉɨɜɪɟɠɞɚɧɟ ɧɚ ɞɚɧɧɢ 



ɮɞɝɞɮɝɫɞɮ 

ɋɢɧɯɪɨɧɢɡɚɰɢɹ – ɫɴɞɴɪɠɚɧɢɟ 
 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ 

 ɇɢɲɤɢ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ 
 ɇɚɣ-ɞɨɛɪɨɬɨ ɪɟɲɟɧɢɟ 

 “ɋɬɪɚɬɟɝɢɢ” ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 

 Synchronized Contexts 

 Synchronized code regions 
 MethodImplAttribute 

 Unmanaged Synchronization – WaitHandle 

 ɋɩɟɰɢɚɥɧɢ ɤɥɚɫɨɜɟ  
 Кɥɚɫɢɱɟɫɤɢ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɢ ɩɪɨɛɥɟɦɢ 
 ThreadPool 

 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 



ɮɞɝɞɮɝɫɞɮ 

ɇɚɣ-ɞɨɛɪɨɬɨ ɪɟɲɟɧɢɟ 

 ɇɚɣ-ɞɨɛɪɚ ɫɢɝɭɪɧɨɫɬ ɩɪɢ ɫɩɨɞɟɥɟɧɢ 
ɞɚɧɧɢ ɜ ɦɧɨɝɨɧɢɲɤɨɜɚ ɫɪɟɞɚ ɟ ɥɢɩɫɚɬɚ 
ɧɚ ɫɩɨɞɟɥɟɧɢ ɞɚɧɧɢ 

 ɉɪɟɩɨɪɴɱɜɚ ɫɟ  
 Ⱦɚ ɫɟ ɤɚɩɫɭɥɢɪɚɬ ɞɚɧɧɢɬɟ ɢ ɪɟɫɭɪɫɢɬɟ ɜ 

ɢɧɫɬɚɧɰɢɢ ɧɚ ɨɛɟɤɬɢ 

 Ɍɟɡɢ ɨɛɟɤɬɢ ɞɚ ɧɟ ɫɟ ɫɩɨɞɟɥɹɬ ɦɟɠɞɭ 
ɧɢɲɤɢ 

 Кɨɝɚɬɨ ɬɨɜɚ ɟ ɧɟɜɴɡɦɨɠɧɨ, .NET 

Framework, ɩɪɟɞɨɫɬɚɜɹ ɦɟɯɚɧɢɡɦɢ ɡɚ 
ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ ɞɨɫɬɴɩɚ ɞɨ ɞɚɧɧɢ 



ɮɞɝɞɮɝɫɞɮ 

“ɋɬɪɚɬɟɝɢɢ” ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 
 ɋɢɧɯɪɨɧɢɡɢɪɚɧɢ ɤɨɧɬɟɤɫɬɢ (SвnМСronТгОН 

Contexts) 

 ɋɢɧɯɪɨɧɢɡɢɪɚɧɢ “ɩɚɫɚɠɢ” ɤɨɞ (SвnМСronТгОН 
code regions) 

 [MethodImplAttribute 

(MethodImplOptions.Synchronized)] 

ɧɚɞ ɢɦɩɥɟɦɟɧɬɚɰɢɹɬɚ ɧɚ ɦɟɬɨɞ 

 UnmanaРОН ɫɢɧɯɪɨɧɢɡɚɰɢɹ  
 Кɥɚɫɨɜɟ ɡɚ ɮɢɧɚ, ɪɴɱɧɨ ɧɚɫɬɪɨɟɧɚ (Мustom) 

ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɫ ɨɛɟɤɬɢ ɧɚ OS 



ɮɞɝɞɮɝɫɞɮ 

Synchronized Contexts 

 ɂɡɩɨɥɡɜɚ ɫɟ SynchronizationAttribute 

ɡɚ ɨɛɟɤɬɢ, ɧɚɫɥɟɞɹɜɚɳɢ 
ContextBoundObject 

 ɨɛɟɤɬɢ, ɤɨɢɬɨ ɨɩɟɪɢɪɚɬ ɜ ɟɞɢɧ ɤɨɧɬɟɤɫɬ 

 ȼɫɢɱɤɢ ɧɢɲɤɢ ɜ ɬɨɡɢ ɤɨɧɬɟɤɫɬ ɞɨɫɬɴɩɜɚɬ 
ɦɟɬɨɞɢɬɟ ɧɚ ɢɧɫɬɚɧɰɢɢ ɧɚ ɬɚɤɢɜɚ ɨɛɟɤɬɢ 
ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ 

 ɋɬɚɬɢɱɧɢɬɟ ɱɥɟɧɨɜɟ ɧɟ ɫɚ ɩɪɟɞɩɚɡɟɧɢ 

 ɇɟ ɫɟ ɩɨɞɞɴɪɠɚ ɫɢɧɯɪɨɧɢɡɢɪɚɧɟ ɧɚ 
ɫɩɟɰɢɮɢɱɧɢ “ɨɬɪɹɡɴɰɢ” ɨɬ ɤɨɞ – 

ɫɢɧɯɪɨɧɢɡɢɪɚ ɰɹɥ ɤɥɚɫ 



ɮɞɝɞɮɝɫɞɮ 

Synchronized Contexts – ɩɪɢɦɟɪ 
[SynchronizationAttribute] 
class CBO : ContextBoundObject 
{ 
    public void DoSomeTask1() 
    { 
        Console.WriteLine("Job1 started."); 
        Thread.Sleep(2000); 
        Console.WriteLine("Job1 finished.\n"); 
    } 

    public void DoSomeTask2() 
    { 
        Console.WriteLine("Job2 started."); 
        Thread.Sleep(1500); 
        Console.WriteLine("Job2 finished.\n"); 
    } 
} (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

Synchronized Contexts – ɩɪɢɦɟɪ 
static void Main() 
{ 
    CBO syncClass = new CBO(); 
    Console.WriteLine("Started 6 threads:\n" + 
        "3 doing Job1 and 3 doing Job2.\n\n"); 
    for (int i=0; i<6; i++) 
    { 
        Thread t; 
        if (i%2==0)  
            t = new Thread( new ThreadStart( 
                syncClass.DoSomeTask1) ); 
        else 
            t = new Thread( new ThreadStart( 
                syncClass.DoSomeTask2) ); 
        t.Start(); 
    } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #10 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɱɪɟɡ 
ContextBoundObject 



ɮɞɝɞɮɝɫɞɮ 

Кɪɢɬɢɱɧɢ ɫɟɤɰɢɢ 
lock (obj) { 
  //..code.. 
} 

 Уɩɪавɥяваɧа (manageН) ɪɟаɥɢɡаɰɢя 

 Ɇɨɠɟ ɞа ɫɟ ɩɨɥɡва ɢ ɡа ɫɬаɬɢɱɧɢ 
ɱɥɟɧɨвɟ ɧа ɤɥаɫɨвɟɬɟ 

 Сɢɧɯɪɨɧɢɡɢɪа ɫɟ ɢɡɩъɥɧɟɧɢɟɬɨ ɫаɦɨ 
ɱаɫɬɬа, ɤɨяɬɨ ɟ ɡаɫɬɪаɲɟɧа 

 ɇаɪɢɱа ɫɟ ɤɪɢɬɢɱɧа ɫɟɤɰɢя 

 Monitor.TryEnter(); 

Monitor.Enter(obj); 
try { /*..code..*/ } 
finally { Monitor.Exit(obj); } 



ɮɞɝɞɮɝɫɞɮ 

Кɪɢɬɢɱɧɢ ɫɟɤɰɢɢ – ɩɪɢɦɟɪ 
public class MonitorEnterExit 
{ 
  private int mCounter; 

  public void CriticalSection() 
  { 
    Monitor.Enter(this); 
    mCounter = 0; 
    try 
    { 
      for(int i = 1; i <= 5; i++) {         
        Console.Write(++mCounter); 
        Thread.Sleep(1000); 
      } 
    } 
    finally 
    { 
      Monitor.Exit(this); 
    } 
  }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

Кɪɢɬɢɱɧɢ ɫɟɤɰɢɢ – ɩɪɢɦɟɪ 
  static void Main() {          

    MonitorEnterExit mee = new MonitorEnterExit(); 

    Thread thread1 = new Thread(new 

      ThreadStart(mee.CriticalSection));            

    thread1.Start( ); 

    Thread thread2 = new Thread(new 

      ThreadStart(mee.CriticalSection));            

    thread2.Start( ); 

  } 

} 

 

// Ɋɟɡɭɥɬɚɬ: 1234512345 
 

// Ɋɟɡɭɥɬɚɬ ɛɟɡ ɫɢɧɯɪɨɧɢɡɚɰɢя: 1123456789 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #11 

 Ɋɚɛɨɬɚ ɫ ɤɪɢɬɢɱɧɢ ɫɟɤɰɢɢ 



ɮɞɝɞɮɝɫɞɮ 

ɇɹɤɨɥɤɨ ɜɚɠɧɢ ɦɟɬɨɞɚ 
 Monitor.Wait(object) 

 Ɉɫɜɨɛɨɠɞɚɜɚ ɦɨɧɢɬɨɪɚ ɧɚ ɨɛɟɤɬɚ ɢ ɛɥɨɤɢɪɚ 
ɧɢɲɤɚɬɚ ɞɨɤɚɬɨ ɧɟ ɝɨ ɩɨɥɭɱɢ 

 Ɇɨɠɟ ɞɚ ɫɟ ɡɚɞɚɜɚ Timeout 
 ɇɢɲɤɚɬɚ ɫɟ ɧɚɪɟɠɞɚ ɧɚ аaТtТnР quОuО 

 Чɚɤɚ Pulse(object), PulseAll(object) 

 Monitor.Pulse(object) 

 ɇɢɲɤɚɬɚ ɩɪɟɦɢɧɚɜɚ ɜ rОaНв quОuО 
(ɢɦɚ ɩɪɚɜɨ ɞɚ ɜɡɟɦɟ ɦɨɧɢɬɨɪɚ ɧɚ ɨɛɟɤɬ) 

 ȼɢɤɚ ɫɟ ɫɚɦɨ ɨɬ ɬɟɤɭɳɢɹ ɫɨɛɫɬɜɟɧɢɤ ɧɚ 
ɦɨɧɢɬɨɪɚ ɧɚ ɨɛɟɤɬɚ (ɨɬ ɤɪɢɬɢɱɧɚ ɫɟɤɰɢɹ) 

 Monitor.PulseAll(object) 



ɮɞɝɞɮɝɫɞɮ 

Wait() ɢ Pulse() – ɩɪɢɦɟɪ 

public class WaitPulse 
{ 
  private object mSync; 
  private string mName; 

  public WaitPulse(string aName, 
    object aSync) 
  { 
    mName = aName; 
    mSync = aSync; 
  } (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 

 ɂɦɚɦɟ ɞɜɟ ɧɢɲɤɢ, ɤɨɢɬɨ ɫɴɜɦɟɫɬɧɨ 
ɢɡɩɴɥɧɹɜɚɬ ɧɹɤɚɤɜɚ ɡɚɞɚɱɚ 

 Кɨɝɚɬɨ ɟɞɧɚɬɚ ɩɪɚɜɢ ɧɟɳɨ, ɞɪɭɝɚɬɚ ɹ 
ɢɡɱɚɤɜɚ ɢ ɨɛɪɚɬɧɨɬɨ 



ɮɞɝɞɮɝɫɞɮ 

Wait() ɢ Pulse() – ɩɪɢɦɟɪ 
  public void DoJob() 
  { 
    lock (mSync) 
    { 
      Monitor.Pulse(mSync); 
      for(int i = 1; i <= 3; i++) 
      { 
        Console.WriteLine("{0}: Pulsе", mName); 
        Monitor.Pulse(mSync); 

        Console.WriteLine("{0}: Wait", mName); 
        Monitor.Wait(mSync); 

        Console.WriteLine("{0}: WokeUp", mName); 
        Thread.Sleep(1000); 
      } 
    } 
  } 
} (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

Wait() ɢ Pulse() – ɩɪɢɦɟɪ 
public class WaitPulseDemo 
{ 
  public static void Main(String[] args) 
  { 
    object sync = new object(); 

    WaitPulse wp1 = new WaitPulse( 
      "WaitPulse1", sync); 
    Thread thread1 = new Thread( 
      new ThreadStart(wp1.DoJob)); 
    thread1.Start(); 

    WaitPulse wp2 = new WaitPulse( 
      "WaitPulse2", sync); 
    Thread thread2 = new Thread( 
      new ThreadStart(wp2.DoJob)); 
    thread2.Start(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #12 

 Ɋɚɛɨɬɚ ɫ Wait() ɢ Pulse() 



ɮɞɝɞɮɝɫɞɮ 

 ɉɪɢɥɢɱɚ ɧɚ lock ɜɴɪɯɭ ɰɹɥ ɦɟɬɨɞ  
 Ɇɨɠɟ ɞɚ ɫɢɧɯɪɨɧɢɡɢɪɚ ɢ static 

ɱɥɟɧɨɜɟ 

[MethodImplAttribute 

(MethodImplOptions.Synchronized)]  

[MethodImpl(MethodImplOptions.Synchronized)]  

public void DoSomeTask1() 

{ 

  Console.WriteLine("job1 started"); 

  for (int i=0; i<1000000000; i++) 

    Math.Sqrt(i); 

  Console.WriteLine("Job1 done.\n"); 

} 



ɮɞɝɞɮɝɫɞɮ 

Unmanaged Synchronization 

 WaitHandle 

 UnmanaРОН ɦɟɯɚɧɢɡɴɦ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 

 ɂɡɩɨɥɡɜɚ ɨɛɟɤɬɢ ɧɚ ɨɩɟɪɚɰɢɨɧɧɚɬɚ 
ɫɢɫɬɟɦɚ – ɡɚ ɢɡɱɚɤɜɚɧɟ ɧɚ ɪɟɫɭɪɫɢ 

 ɉɪɟɞɨɫɬɚɜɹ ɜɴɡɦɨɠɧɨɫɬɢ ɨɬɜɴɞ ɬɟɡɢ ɧɚ 
CLR – WaitAll(), WaitAny() 

 ɇɟ ɫɟ ɩɪɟɩɨɪɴɱɜɚ – ɧɟ ɟ manaРОН 

 ɂɦɚ ɧɹɤɨɥɤɨ ɧɚɫɥɟɞɧɢɤɚ: 
 Mutex 

 AutoResetEvent 

 ManualResetEvent 



ɮɞɝɞɮɝɫɞɮ 

Кɥɚɫɴɬ WaitHandle 

 ɇɟɝɨɜɢɬɟ ɦɟɬɨɞɢ ɫɟ ɢɡɩɨɥɡɜɚɬ ɡɚ ɢɡɱɚɤɜɚɧɟ 
ɧɚ ɫɴɛɢɬɢɹ 

 ɋɴɫɬɨɹɧɢɹ: sТРnalОН, nonsТРnalОН 

 WaitAll() (static) 

 ɂɡɱɚɤɜɚ ɫɢɝɧɚɥ ɨɬ ɜɫɢɱɤɢ ɫɴɛɢɬɢɹ ɨɬ ɦɚɫɢɜ 

 WaitAny() (static) 

 ɂɡɱɚɤɜɚ ɩɴɪɜɨɬɨ ɩɨɥɭɱɢɥɨ ɫɢɝɧɚɥ 

 WaitOne() 

 ɂɡɱɚɤɜɚ ɬɟɤɭɳɨɬɨ ɫɴɛɢɬɢɟ ɞɚ ɩɪɢɤɥɸɱɢ 

 ɉɪɢɥɢɤɢ ɢ ɪɚɡɥɢɤɢ ɫ ɤɥɚɫɚ Monitor 



ɮɞɝɞɮɝɫɞɮ 

Mutex 

 ɇɚɫɥɟɞɧɢɤ ɧɚ WaitHandle 
 ɉɪɢɦɢɬɢɜ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ OS 

 ȿɧɤɚɩɫɭɥɢɪɚ АТn32 sвnМСronТгatТon 
handles 

 Mutex.WaitOne(); 

 Mutex.ReleaseMutex(); 

 Ɍɪɹɛɜɚ ɞɚ ɫɟ ɢɡɜɢɤɚ, ɫɴɳɢɹ ɛɪɨɣ ɩɴɬɢ ɤɚɬɨ 
Mutex.WaitOne(); 

 WaitHandle.WaitAll() – ɢɡɱɚɤɜɚ ɞɜɚ 
ɢɥɢ ɧɹɤɨɥɤɨ СanНlО-a 



ɮɞɝɞɮɝɫɞɮ 

Mutex – ɩɪɢɦɟɪ 
class MutexDemo 
{ 
  Mutex mMutex; 
  public MutexDemo(Mutex aMutex) 
  { 
    mMutex = aMutex; 
  } 
  public void PerformSomeTask() 
  { 
    m.WaitOne(); 
    Console.WriteLine("\nJob started..."); 
    for( int i=0; i<10; i++) 
    { 
      Thread.Sleep(100); 
      Console.Write("|"); 
    } 
    Console.WriteLine("\nJob finished."); 
    m.ReleaseMutex(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #13  

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɫ Mutex 



ɮɞɝɞɮɝɫɞɮ 

AutoResetEvent, 
ManualResetEvent 

 ɇɚɫɥɟɞɧɢɰɢ ɧɚ WaitHandle 
 ɉɪɢɦɢɬɢɜɢ ɡɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 

 ȿɧɤɚɩɫɭɥɢɪɚɬ АТn32 synchronization handles 

 ɋɢɝɧɚɥɢɡɢɪɚɧɟ ɫɴɫ Set() 
 AutoResetEvent ɫɢɝɧɚɥɢɡɢɪɚ ɫɚɦɨ ɩɴɪɜɢɹ 

ɦɚɧɢɩɭɥɚɬɨɪ(СanНlО) 
 Ɇɢɧɚɜɚ ɚɜɬɨɦɚɬɢɱɧɨ ɜ nonsТРnalОН statО 

 ManualResetEvent() ɫɢɝɧɚɥɢɡɢɪɚ ɜɫɢɱɤɢ 
ɱɚɤɚɳɢ ɦɚɧɢɩɭɥɚɬɨɪɢ 
 Ɉɫɬɚɜɚ ɜ sТРnalОН statО, ɞɨɤɚɬɨ ɧɹɤɨɣ ɧɟ ɝɨ 

ɩɪɨɦɟɧɢ 



ɮɞɝɞɮɝɫɞɮ 

AutoResetEvent/ManualResetEvent 

using System; 
using System.Threading; 
class OneWhoWaits 
{ 
  WaitHandle mWaitHandle; 
  int mWaitTime; 
  public OneWhoWaits(WaitHandle aWaitHandle, 
    int waitTime ) 
  { 
    mWaitHandle = aWaitHandle; 
    mWaitTime = mWaitTime; 
  } 
  public void performSomeTask() 
  { 
    Thread.Sleep(mWaitTime); 
    Console.WriteLine("Thread {0} waiting", 
      Thread.CurrentThread.GetHashCode()); 
    mWaitHandle.WaitOne(); 
  } 
} (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

AutoResetEvent/ManualResetEvent 

class MainClass 
{ 
  static void Main() 
  { 
    ManualResetEvent evnt = new 
      ManualResetEvent(false); 
    for (int i=0; i<10; i++ ) 
    { 
      OneWhoWaits oww =  
        new OneWhoWaits(evnt, (i+1)*500); 
      Thread thread = new Thread( 
        new ThreadStart(oww.performSomeTask)); 
      thread.Start(); 
    } 
    for (int i=0; i<10; i++) 
    { 
      Console.ReadLine(); 
      evnt.Set(); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #14 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ ɫ AutoResetEvent ɢ 
ManualResetEvent 



ɮɞɝɞɮɝɫɞɮ 

ɋɩɟɰɢɚɥɧɢ ɤɥɚɫɨɜɟ 

 System.Threading.Interlocked 

 Ⱥɬɨɦɚɪɧɢ ɨɩɟɪɚɰɢɢ 

 System.Threading.ThreadPool 

 Ȼɴɪɡ ɞɨɫɬɴɩ ɞɨ ɧɢɲɤɢ 

 ɉɪɟɢɡɩɨɥɡɜɚɟɦɨɫɬ ɧɚ ɧɢɲɤɢɬɟ 

 ɉɪɨɝɪɚɦɢɫɬɴɬ ɧɟ ɫɟ ɝɪɢɠɢ ɡɚ ɠɢɜɨɬɚ ɧɚ 
ɧɢɲɤɢɬɟ (ɫɴɡɞɚɜɚɧɟ / ɭɧɢɳɨɠɚɜɚɧɟ) 

 System.Threading.ReaderWriterLock 

 Кɥɚɫɢɱɟɫɤɢ ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɧɢ ɩɪɨɛɥɟɦɢ – 
Reader/Writer Problem 

 Synchronized Wrappers 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.Interlocked 

 Ɉɫɢɝɭɪɹɜɚ ɢɡɩɴɥɧɟɧɢɟ ɧɚ ɚɬɨɦɚɪɧɢ 
ɨɩɟɪɚɰɢɢ – ɭɜɟɥɢɱɟɧɢɟ ɫ 1, ɧɚɦɚɥɟɧɢɟ ɫ 
1, ɪɚɡɦɹɧɚ, ɫɪɚɜɧɟɧɢɟ ɢ ɞɪ. 

 ɇɹɦɚ ɧɭɠɞɚ ɫɢɧɯɪɨɧɢɡɚɰɢɹ ɧɚ 
ɫɩɨɞɟɥɟɧɢɬɟ ɞɚɧɧɢ 

 ȼ ɩɨ-ɩɪɨɫɬɢɬɟ ɫɥɭɱɚɢ ɫɢɧɯɪɨɧɢɡɚɰɢɹɬɚ 
ɦɨɠɟ ɞɚ ɫɟ ɢɡɛɟɝɧɟ ɫ ɬɟɡɢ ɦɟɬɨɞɢ 

 Ɇɟɬɨɞɢɬɟ ɧɟ ɯɜɴɪɥɹɬ ɢɡɤɥɸɱɟɧɢɹ 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.Interlocked 

 Increment/Decrement 

 Ⱥɬɨɦɚɪɧɚ ɨɩɟɪɚɰɢɹ ɡɚ ɪɚɡɥɢɤɚ ɨɬ i++/i-- 
 Exchange 

 Ɂɚɩɢɫɜɚ ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɜɬɨɪɢɹɬ ɩɚɪɚɦɟɬɴɪ 
ɜ ɩɴɪɜɢɹ, ɜɪɴɳɚ ɨɪɢɝɢɧɚɥɚ 

 CompareExchange 

 ɂɦɚ ɬɪɢ ɩɚɪɚɦɟɬɴɪɚ 

 ɉɪɨɜɟɪɹɜɚ ɞɚɥɢ ɩɴɪɜɢɹɬ ɢ ɬɪɟɬɢɹɬ ɫɚ 
ɪɚɜɧɢ, ɚɤɨ ɞɚ, ɡɚɩɢɫɜɚ ɜɬɨɪɢɹ ɜ ɩɴɪɜɢɹ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɩɪɢ ɪɚɛɨɬɚ ɫ ɜɪɟɦɟɧɧɢ 
ɩɪɨɦɟɧɥɢɜɢ 



ɮɞɝɞɮɝɫɞɮ 

Interlocked – ɩɪɢɦɟɪ 
class TestInterlockedIncrement 
{ 
  static long mUnsafeCounter = 0; 
  static long mSafeCounter = 0; 

  private static void DoTask() 
  { 
    while (true) 
    { 
      mUnsafeCounter++; 
      Interlocked.Increment(ref mSafeCounter); 

      if (mSafeCounter % 10000000 == 0) 
      { 
        Console.WriteLine("Safe={0}, Unsafe={1}", 
          mSafeCounter, mUnsafeCounter); 
      } 
    } 
  } 



ɮɞɝɞɮɝɫɞɮ 

  static void Main(string[] args) 
  { 
    for (int i=0; i<5; i++) 
    { 
      Thread thread = new Thread( 
        new ThreadStart(DoTask)); 
      thread.Start(); 
    } 
  } 
} 

// Ɋɟɡɭɥɬɚɬ: 
// Safe=10000000, Unsafe=5846325 

// Safe=20000000, Unsafe=15846326 

// Safe=30000000, Unsafe=25846326 

// Safe=40000000, Unsafe=35846325 

// Safe=50000000, Unsafe=41356463 

// ... 

Interlocked – ɩɪɢɦɟɪ 



ɮɞɝɞɮɝɫɞɮ 

Thread Pooling 
 Ɇɧɨɝɨ ɧɢɲɤɢ ɩɪɟɤɚɪɜɚɬ ɩɨ-ɝɨɥɹɦɚɬɚ ɱɚɫɬ 

ɨɬ ɠɢɜɨɬɚ ɫɢ ɫɩɟɣɤɢ 
(ThreadState.WaitSleepJoin) ɢɥɢ 
ɱɚɤɚɣɤɢ ɧɹɤɚɤɜɨ ɫɴɛɢɬɢɟ 

 Ⱦɪɭɝɢ ɫɟ “ɫɴɛɭɠɞɚɬ” ɫɚɦɨ ɡɚ ɦɚɥɤɢ 
ɩɟɪɢɨɞɢ, ɡɚ ɞɚ ɩɪɨɜɟɪɹɬ ɢɫɬɢɧɧɨɫɬɬɚ ɧɚ 
ɧɹɤɚɤɜɨ ɭɫɥɨɜɢɟ ɢɥɢ ɡɚ ɞɚ ɫɜɴɪɲɚɬ ɧɟɳɨ 
ɞɪɟɛɧɨ 

 ɉɨɞɞɴɪɠɚɧɟɬɨ ɧɚ ɦɧɨɝɨ ɧɟɚɤɬɢɜɧɢ ɧɢɲɤɢ 
ɟ ɢɡɥɢɲɧɨ, ɧɟɟɮɟɤɬɢɜɧɨ ɢ ɤɨɧɫɭɦɢɪɚ 
ɪɟɫɭɪɫɢ 



ɮɞɝɞɮɝɫɞɮ 

Thread Pooling 
 TP ɟ ɩɨɞɯɨɞ ɡɚ ɧɚɦɚɥɹɜɚɧɟ ɧɚ ɬɨɜɚɪɚ ɩɪɢ 

ɫɴɡɞɚɜɚɧɟ ɢ ɭɧɢɳɨɠɚɜɚɧɟ ɧɚ ɧɢɲɤɢ 

 ɉɪɢ TP ɫɟ ɫɴɡɞɚɜɚɬ ɝɪɭɩɚ ɧɢɲɤɢ ɜ ɧɚɱɚɥɨɬɨ ɧɚ 
ɦɧɨɝɨɧɢɲɤɨɜɨ ɩɪɢɥɨɠɟɧɢɟ 

 ɇɚɪɢɱɚɬ ɫɟ “ɪɚɛɨɬɧɢ ɧɢɲɤɢ” (worker threads) 

 ȼɫɹɤɚ ɧɢɲɤɚ “ɠɢɜɟɟ” ɜ ɬ.ɧɚɪ. Thread Pool 

 ɉɪɢ ɧɨɜɚ ɡɚɞɚɱɚ, ɫɟ ɢɡɩɨɥɡɜɚ worker thread, 
ɫɥɟɞ ɬɨɜɚ ɫɟ ɜɪɴɳɚ ɨɛɪɚɬɧɨ ɜ ɩɭɥɚ 

 TP ɫɟ ɝɪɢɠɢ ɡɚ ɠɢɜɨɬɚ ɢ ɪɚɡɩɪɟɞɟɥɟɧɢɟɬɨ ɧɚ 
ɡɚɞɚɱɢɬɟ ɜɴɪɯɭ ɧɢɲɤɢɬɟ 

 ɂɡɩɨɥɡɜɚɳɢɹɬ ɧɢɲɤɢ ɫɟ ɨɫɜɨɛɨɠɞɚɜɚ ɨɬ ɬɨɡɢ 
ɬɨɜɚɪ 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.ThreadPoo

l 
 .NET FramОаork ɢɦɩɥɟɦɟɧɬɢɪɚ ɦɟɯɚɧɢɡɦɚ 

TСrОaН PoolТnР ɜ ɤɥɚɫɚ ThreadPool 
 ɂɡɩɨɥɡɜɚ ɫɟ, ɤɨɝɚɬɨ ɬɪɹɛɜɚ ɞɚ ɫɟ ɫɜɴɪɲɚɬ 

ɦɧɨɝɨ ɧɚ ɛɪɨɣ ɤɪɚɬɤɢ ɡɚɞɚɱɢ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ 
ɪɚɛɨɬɹɬ ɩɚɪɚɥɟɥɧɨ 

 Ɂɚɞɚɱɢɬɟ ɫɟ ɧɚɪɟɠɞɚɬ ɧɚ ɨɩɚɲɤɚ ɢ ɫɟ 
ɢɡɩɴɥɧɹɜɚɬ ɩɨ ɧɹɤɨɥɤɨ ɟɞɧɨɜɪɟɦɟɧɧɨ (ɫɩɨɪɟɞ 
ɛɪɨɹ аorkОr tСrОaНs) 

 ɉɨ ɩɨɞɪɚɡɛɢɪɚɧɟ ɜ TСrОaН Pool-ɴɬ ɢɦɚ ɥɢɦɢɬ ɨɬ 
25 ɧɢɲɤɢ ɧɚ ɩɪɨɰɟɫɨɪ 

 ȿɞɢɧ ɩɪɨɰɟɫ ɦɨɠɟ ɞɚ ɢɦɚ ɫɚɦɨ ɟɞɢɧ TСrОaН 
Pool – ɬɨɣ ɟ ɨɛɳ ɡɚ ɜɫɢɱɤɢ App DomaТns 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.ThreadPoo

l 
 Thread Pool-ɴɬ ɡɚ ɞɚɞɟɧ ɩɪɨɰɟɫ ɫɟ ɫɴɡɞɚɜɚ ɫɟ 

ɩɪɢ ɩɴɪɜɨɬɨ: 
 ɢɡɜɢɤɜɚɧɟ ɧɚ QueueUserWorkItem  

 ɪɟɝɢɫɬɪɢɪɚɧɟ ɧɚ ɬɚɣɦɟɪ  
 ɪɟɝɢɫɬɪɢɪɚɧɟ ɧɚ  ɢɡɱɚɤɜɚɳɚ ɨɩɟɪɚɰɢɹ ɫ callback 

ɦɟɬɨɞ 

 .NET Framework ɢɡɩɨɥɡɜɚ Thread Pooling ɡɚ: 

 ɚɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 

 ɚɫɢɧɯɪɨɧɟɧ ɜɯɨɞ/ɢɡɯɨɞ 

 ɪɚɛɨɬɚ ɫ ɬɚɣɦɟɪɢ 

 ɪɚɛɨɬɚ ɫɴɫ ɫɨɤɟɬɢ 

 ɢɡɱɚɤɜɚɳɢ ɨɩɟɪɚɰɢɢ 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.ThreadPoo

l 
 Ⱥɤɨ ɞɚɞɟɧɚ ɡɚɞɚɱɚ ɟ ɜ Thread Pool, ɧɟ 

ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɦɚɯɧɟ ɨɬ ɧɟɝɨ 

 Thread Pooling ɩɨɡɜɨɥɹɜɚ ɧɚ OS ɞɚ 
ɨɩɬɢɦɢɡɢɪɚ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɧɢɲɤɢ, ɬɴɣ 
ɤɚɬɨ ɛɪɨɹɬ ɢɦ ɟ ɩɨɫɬɨɹɧɟɧ 

 ɋɥɭɱɚɢ, ɜ ɤɨɢɬɨ ɇȿ ɫɟ ɩɪɟɩɨɪɴɱɜɚ 
ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ Thread Pool 

 Ⱥɤɨ ɟ ɧɭɠɧɚ ɤɨɧɬɪɨɥɢɪɚɳɚ ɧɢɲɤɚ 

 ɉɪɢ ɡɚɞɚɱɢ, ɨɬɧɟɦɚɳɢ ɦɧɨɝɨ ɜɪɟɦɟ – ɦɨɠɟ ɞɚ 
ɫɟ ɛɥɨɤɢɪɚɬ ɞɪɭɝɢɬɟ ɡɚɞɚɱɢ 

 Ⱥɤɨ ɢɦɚ ɧɭɠɞɚ ɨɬ ɫɢɧɯɪɨɧɢɡɚɰɢɹ 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.QueueUserWorkItem 

class ThreadPoolDemo 
{ 
  public static void LongTask(object aParam) 
  { 
    Console.WriteLine("Started: {0}.", aParam); 
    Thread.Sleep(500); 
    Console.WriteLine("Finished: {0}.", aParam); 
  } 

  static void Main() 
  { 
    for (int i=1; i<=100; i++) 
    { 
      string taskName = "Task" + i; 
      ThreadPool.QueueUserWorkItem(new 
        WaitCallback(LongTask), taskName); 
    } 

    Console.ReadLine(); 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #15 

 ɂɡɩɴɥɧɟɧɢɟ ɧɚ ɡɚɞɚɱɢ ɫ Thread Pool 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWai
tForSingleObject 

 Ɋɟɝɢɫɬɪɢɪɚ ɞɟɥɟɝɚɬ, ɤɨɣɬɨ ɱɚɤɚ ɡɚ 
ɫɴɛɢɬɢɟ (ɞɚ ɛɴɞɟ ɫɢɝɧɚɥɢɡɢɪɚɧ) 

 Ⱥɤɬɢɜɢɪɚ ɫɟ ɩɪɢ: 
 ɫɢɝɧɚɥɢɡɢɪɚɧɟ 

 ɩɪɢ ɧɚɫɬɴɩɜɚɧɟ ɧɚ ɡɚɞɚɞɟɧ timeout 

 ɉɪɨɰɟɫɴɬ ɩɨ ɢɡɱɚɤɜɚɧɟ ɢ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɭɩɪɚɜɥɹɜɚ ɫɟ ɨɬ Thread Pool-ɚ 

 Ɇɨɠɟ ɞɚ ɧɚɫɬɪɨɢ ɞɚ ɫɟ ɢɡɩɴɥɧɹɜɚ 
ɞɟɥɟɝɚɬɴɬ ɦɧɨɝɨɤɪɚɬɧɨ 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

ThreadPool.RegisterWaitForSingleObject 
using ... 
public class Example { 
  public static void Main(string[] args) { 
    AutoResetEvent ev =new AutoResetEvent(false); 
    object param = "some param"; 
    RegisteredWaitHandle r = 
      ThreadPool.RegisterWaitForSingleObject( 
        ev, new WaitOrTimerCallback(WaitProc), 
        param, 1000, false ); 
    Console.ReadLine(); 
    Console.WriteLine("signaling."); 
    ev.Set(); 
    Console.ReadLine(); 
    Console.WriteLine("unregister wait"); 
    r.Unregister(ev); 
    Console.ReadLine(); 
  } 
  public static void WaitProc(object param, bool 
timedOut) { 
    string cause = "SIGNALED"; 
    if (timedOut) 
      cause = "TIMED OUT"; 
    Console.WriteLine("WaitProc executes;cause = 
      {0}", cause); 
  }} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #16 

 RegisterWaitForSingleObject 



ɮɞɝɞɮɝɫɞɮ 

Кɥɚɫɢɱɟɫɤɢ ɫɢɧɯɪ. ɩɪɨɛɥɟɦɢ 

 The Producer-Consumer Problem 
 ȿɞɢɧ ɤɨɧɫɭɦɚɬɨɪ ɢ ɟɞɢɧ ɩɪɨɢɡɜɨɞɢɬɟɥ 

ɫɩɨɞɟɥɹɬ ɨɛɳa ɨɩɚɲɤɚ (shared queue) 

 ɂɡɢɫɤɜɚɧɢɹ: 
 Ⱥɤɨ ɨɩɚɲɤɚɬɚ ɟ ɩɪɚɡɧɚ, ɤɨɧɫɭɦɚɬɨɪɴɬ ɛɥɨɤɢɪɚ 

ɞɨɤɚɬɨ ɫɟ ɩɨɹɜɢ ɧɟɳɨ ɜ ɧɟɹ 

 Ⱥɤɨ ɨɩɚɲɤɚɬɚ ɟ ɩɴɥɧɚ, ɩɪɨɢɡɜɨɞɢɬɟɥɹɬ ɛɥɨɤɢɪɚ 
ɞɨɤɚɬɨ ɧɟ ɫɟ ɨɩɪɚɡɧɢ ɦɹɫɬɨ 

 ɉɪɨɢɡɜɨɞɢɬɟɥɹɬ ɢ ɤɨɧɫɭɦɚɬɨɪɴɬ ɧɟ ɦɨɝɚɬ ɞɚ 
ɞɨɫɬɴɩɜɚɬ ɨɩɚɲɤɚɬɚ ɟɞɧɨɜɪɟɦɟɧɧɨ 

 ɉɪɢɦɟɪ: ɩɨɳɟɧɫɤɚ ɤɭɬɢɹ 

 ɇɚɪɢɱɚ ɫɟ ɨɳɟ bounded buffer problem 

 ɇɹɦɚ ɫɬɚɧɞɚɪɬɟɧ ɤɥɚɫ ɜ .NET 



ɮɞɝɞɮɝɫɞɮ 

 The Readers-Writers Problem 

 ȿɞɢɧ ɢɥɢ ɩɨɜɟɱɟ ɱɟɬɟɰɚ ɢ ɟɞɢɧ ɢɥɢ ɩɨɜɟɱɟ 
ɩɢɫɟɰɚ ɞɨɫɬɴɩɜɚɬ ɨɛɳ ɪɟɫɭɪɫ 

 ɉɪɢɦɟɪ: ɞɨɫɬɴɩ ɞɨ ɨɛɳ ɮɚɣɥ ɜ OS 

 ɍɫɥɨɜɢɹ ɧɚ Ȼɟɪɧɳɚɣɧ: 
 ɇɹɤɨɥɤɨ ɱɟɬɰɢ ɦɨɝɚɬ ɞɚ ɞɨɫɬɴɩɜɚɬ ɨɛɳɢɹ ɪɟɫɭɪɫ 

 Кɨɝɚɬɨ ɩɢɫɟɰ ɞɨɫɬɴɩɜɚ ɪɟɫɭɪɫɚ, ɧɢɬɨ ɱɟɬɟɰ ɧɢɬɨ 
ɞɪɭɝ ɩɢɫɟɰ ɦɨɠɟ ɞɚ ɝɨ ɞɨɫɬɴɩɜɚ 

 Ɉɱɚɤɜɚ ɫɟ ɧɢɬɨ ɟɞɢɧ ɩɢɫɟɰ/ɱɟɬɟɰ ɞɚ ɧɟ ɱɚɤɚ 
ɛɟɡɤɪɚɣɧɨ ɞɴɥɝɨ ɡɚ ɫɩɨɞɟɥɟɧɢɹ ɪɟɫɭɪɫ 

 ȼ .NET – ReaderWriterLock 

Кɥɚɫɢɱɟɫɤɢ ɫɢɧɯɪ. ɩɪɨɛɥɟɦɢ 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.ReaderWriterLock 

 ɂɦɩɥɟɦɟɧɬɢɪɚ ɧɚɣ-ɩɨɩɭɥɹɪɧɢɹ 
ɫɢɧɯɪɨɧɢɡɚɰɢɨɧɟɧ ɩɪɨɛɥɟɦ – 
Reader/Writer Problem 

 IsReaderLockHeld 

 IsWriterLockHeld 

 AcquireReaderLock 

 AcquireWriterLock 

 ReleaseReaderLock 

 ReleaseWriterLock 



ɮɞɝɞɮɝɫɞɮ 

System.Threading.ReaderWriterLock 

class Resource { 
  ReaderWriterLock rwl = new ReaderWriterLock(); 
  public void Read() { 
    rwl.AcquireReaderLock(Timeout.Infinite); 
    try { 
      // Many can read, writers are blocked 
    } 
    finally { 
      rwl.ReleaseReaderLock(); 
    } 
  } 
  public void Write() { 
    rwl.AcquireWriterLock(Timeout.Infinite); 
    try { 
      // One can write, readers blocked 
    } 
    finally { 
      rwl.ReleaseWriterLock(); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

 The Dining Philosophers  

Problem 

 ɇɹɤɨɥɤɨ ɮɢɥɨɫɨɮɚ ɫɬɨɹɬ 

ɨɤɨɥɨ ɤɪɴɝɥɚ ɦɚɫɚ ɢ ɫɟ 

ɯɪɚɧɹɬ ɢɥɢ ɦɢɫɥɹɬ 

 Кɨɝɚɬɨ ɫɟ ɯɪɚɧɹɬ, ɫɟ ɧɭɠɞɚɹɬ 

ɢ ɨɬ ɞɜɟɬɟ ɤɥɟɱɤɢ ɨɬ ɞɜɟɬɟ ɢɦ 

ɫɬɪɚɧɢ 

 ɍɫɥɨɜɢɹ: 
 ɇɟ ɬɪɹɛɜɚ ɧɢɤɨɣ ɮɢɥɨɫɨɮ ɞɚ ɭɦɪɟ ɨɬ ɝɥɚɞ 

 ɇɟ ɬɪɹɛɜɚ ɞɚ ɫɟ ɩɨɡɜɨɥɹɜɚ deadlock – ɤɨɝɚɬɨ ɜɫɟɤɢ 
ɮɢɥɨɫɨɮ ɢɦɚ ɩɨ ɟɞɧɚ ɤɥɟɱɤɚ ɢ ɱɚɤɚ ɡɚ ɞɪɭɝɚɬɚ 

Кɥɚɫɢɱɟɫɤɢ ɫɢɧɯɪ. ɩɪɨɛɥɟɦɢ 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
class CustomReaderWriter 
{ 
  private int mReaders = 0; 
  private bool mIsWriting = false; 
  public void Read() 
  { 
    lock( this ) 
    { 
      while (mIsWriting) Monitor.Wait( this ); 
      mReaders++; 
    } 
 
    //...READING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mReaders--; 
      if( mReaders == 0 ) Monitor.Pulse(this); 
    } 
  }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
class CustomReaderWriter 
{ 
  private int mReaders = 0; 
  private bool mIsWriting = false; 
  public void Read() 
  { 
    lock( this ) 
    { 
      while (mIsWriting) Monitor.Wait( this ); 
      mReaders++; 
    } 
 
    //...READING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mReaders--; 
      if( mReaders == 0 ) Monitor.Pulse(this); 
    } 
 }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
class CustomReaderWriter 
{ 
  private int mReaders = 0; 
  private bool mIsWriting = false; 
  public void Read() 
  { 
    lock( this ) 
    { 
      while (mIsWriting) Monitor.Wait( this ); 
      mReaders++; 
    } 
 
    //...READING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mReaders--; 
      if( mReaders == 0 ) Monitor.Pulse(this); 
    } 
 }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
class CustomReaderWriter 
{ 
  private int mReaders = 0; 
  private bool mIsWriting = false; 
  public void Read() 
  { 
    lock( this ) 
    { 
      while (mIsWriting) Monitor.Wait( this ); 
      mReaders++; 
    } 
 
    //...READING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mReaders--; 
      if( mReaders == 0 ) Monitor.Pulse(this); 
    } 
 }  (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
  public void Write() 
  { 
    lock( this )  
    { 
      while( mReaders != 0 ) 
        Monitor.Wait( this ); 
      mIsWriting = true; 
    } 
 
    //...WRITING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mIsWriting = false; 
      Monitor.PulseAll( this ); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
  public void Write() 
  { 
    lock( this )  
    { 
      while( mReaders != 0 ) 
        Monitor.Wait( this ); 
      mIsWriting = true; 
    } 
 
    //...WRITING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mIsWriting = false; 
      Monitor.PulseAll( this ); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
  public void Write() 
  { 
    lock( this )  
    { 
      while( mReaders != 0 ) 
        Monitor.Wait( this ); 
      mIsWriting = true; 
    } 
 
    //...WRITING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mIsWriting = false; 
      Monitor.PulseAll( this ); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

CustomReaderWriter 
  public void Write() 
  { 
    lock( this )  
    { 
      while( mReaders != 0 ) 
        Monitor.Wait( this ); 
      mIsWriting = true; 
    } 
 
    //...WRITING TAKES PLACE HERE... 
 
    lock( this )  
    { 
      mIsWriting = false; 
      Monitor.PulseAll( this ); 
    } 
  } 
} 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #17 

 CustomReaderWriter 



ɮɞɝɞɮɝɫɞɮ 

Synchronized Wrappers 
 ɉɨ ɩɨɞɪɚɡɛɢɪɚɧɟ ɫɬɚɧɞɚɪɬɧɢɬɟ ɤɨɥɟɤɰɢɢ 

(ArrayList, Queue, Stack) ɧɟ ɫɚ tСrОaН saПО 

 Hashtable ɟ tСrОaН saПО (1 ɩɢɫɚɱ, N ɱɟɬɟɰɚ) 
 SвnМСronТгОН АrappОr ɟ ɫɢɧɯɪɨɧɢɡɢɪɚɧɚ ɨɛɜɢɜɤɚ 

ɨɤɨɥɨ ɤɨɥɟɤɰɢɹɬɚ 

 ȼɪɴɳɚ ɫɢɧɯɪɨɧɢɡɢɪɚɧɚ ɜɟɪɫɢɹ ɧɚ ɤɨɥɟɤɰɢɹɬɚ 

 

 ɉɪɢ Hashtable – tСrОaНsaПО (N ɩɢɫɚɱɚ, N ɱɟɬɟɰɚ) 
 ɋɜɨɣɫɬɜɨɬɨ ICollection.SyncRoot 

Stack safeStack = Stack.Synchronized(stack); 

lock (bitArray.SyncRoot) 
{ // Perform thread unsafe operations here } 



ɮɞɝɞɮɝɫɞɮ 

ɇɢɲɤɢ – ɩɪɟɩɨɪɴɱɜɚɧɢ ɩɪɚɤɬɢɤɢ 

 ɂɡɛɹɝɜɚɣɬɟ ɧɭɠɞɚɬɚ ɨɬ ɫɢɧɯɪɨɧɢɡɚɰɢɹ, ɤɨɝɚɬɨ ɟ 
ɜɴɡɦɨɠɧɨ 

 ɂɡɩɨɥɡɜɚɣɬɟ Interlocked ɜɦɟɫɬɨ ɫɢɧɯɪɨɧɢɡɚɰɢɹ, 

ɤɴɞɟɬɨ ɟ ɜɴɡɦɨɠɧɨ 

 ɉɚɡɟɬɟ ɫɟ ɨɬ deadlocks 

 ɂɡɛɹɝɜɚɣɬɟ lock(..){}, ɚɤɨ ɟ ɜɴɡɦɨɠɧɨ 

 ɉɪɚɜɟɬɟ ɤɪɢɬɢɱɧɢɬɟ ɫɟɤɰɢɢ ɜɴɡɦɨɠɧɨ ɧɚɣ-ɤɪɚɬɤɢ 
(ɡɚ ɞɚ ɧɚɦɚɥɢɬɟ ɢɡɱɚɤɜɚɧɟɬɨ) 

 Чɥɟɧ-ɩɪɨɦɟɧɥɢɜɢɬɟ ɧɟ ɟ ɧɭɠɧɨ ɞɚ ɫɚ thread safe, 
ɚɤɨ ɧɟ ɫɟ ɞɨɫɬɴɩɜɚɬ ɨɬ ɞɪɭɝɢ ɧɢɲɤɢ 

 ɋɬɚɬɢɱɧɢɬɟ ɱɥɟɧɨɜɟ ɟ ɧɭɠɧɨ ɞɚ ɫɚ thread safe 

 ɂɡɩɨɥɡɜɚɣɬɟ ɫɬɚɬɢɱɧɢ ɞɚɧɧɢ ɫɚɦɨ ɡɚ ɱɟɬɟɧɟ (read-
only) 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ – 

ɫɴɞɴɪɠɚɧɢɟ 

 Ɇɧɨɝɨɡɚɞɚɱɧɨɫɬ 

 ɇɢɲɤɢ 

 ɋɢɧɯɪɨɧɢɡɚɰɢɹ 
 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ 

 Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ ɧɚ ɦɟɬɨɞɢ 

 Кɴɞɟ ɫɟ ɩɨɞɞɴɪɠɚ? 

 Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɱɪɟɡ ɞɟɥɟɝɚɬ 

 DОsТРn PattОrn ɡɚ ɚɫɢɧɯɪ. ɢɡɜɢɤɜɚɧɢɹ 

 ɂɧɬɟɪɮɟɣɫɴɬ IAsyncResult 
 Ɋɟɡɭɥɬɚɬ ɨɬ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ ɧɚ ɦɟɬɨɞɢ 

 ɉɨ ɩɨɞɪɚɡɛɢɪɚɧɟ ɟɞɢɧ ɦɟɬɨɞ ɫɟ ɞɟɮɢɧɢɪɚ 
ɤɚɬɨ ɫɢɧɯɪɨɧɟɧ (synchronous) 

 ɋɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ 
(synchronous method call)  
 ɂɡɱɚɤɜɚ ɫɟ ɧɟɝɨɜɨɬɨ ɩɪɢɤɥɸɱɜɚɧɟ ɢ ɫɥɟɞ ɬɨɜɚ ɫɟ 

ɩɪɟɦɢɧɚɜɚ ɤɴɦ ɫɥɟɞɜɚɳɢɹ ɨɩɟɪɚɬɨɪ 

 Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ 
(asynchronous method call) 
 Ȼɟɡ ɞɚ ɫɟ ɱɚɤɚ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɚ, ɫɟ ɦɢɧɚɜɚ 

ɧɚ ɫɥɟɞɜɚɳɢɹ ɨɩɟɪɚɬɨɪ 

 Ɇɟɯɚɧɢɡɦɴɬ ɧɚ ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ 
ɢɡɩɨɥɡɜɚ ɧɢɲɤɢ (ThreadPool) 



ɮɞɝɞɮɝɫɞɮ 

Кɴɞɟ ɫɟ ɩɨɞɞɴɪɠɚ? 

 ȼɯɨɞ/ɢɡɯɨɞ: FТlО IO, StrОam IO, SoМkОt IO 

 Ɇɪɟɠɨɜɢ ɤɥɚɫɨɜɟ: HTTP, TCP 

 RОmotТnР ɤɚɧɚɥɢ (HTTP, TCP) ɢ ɩɪɨɤɫɢɬɚ 

 ASP.NET XML Web-ɭɫɥɭɝɢ 

 ASP.NET Web-ɩɪɢɥɨɠɟɧɢɹ 

 ɉɪɢ ɪɚɛɨɬɚ ɫ MSMQ (Microsoft Message 

Queue) 

 Ⱥɫɢɧɯɪɨɧɧɢ ɞɟɥɟɝɚɬɢ 

 ɉɨɬɪɟɛɢɬɟɥɫɤɢ ɤɥɚɫɨɜɟ, ɞɟɮɢɧɢɪɚɳɢ 
ɚɫɢɧɯɪɨɧɟɧ ɢɧɬɟɪɮɟɣɫ ɡɚ ɢɡɜɢɤɜɚɧɟ 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɱɪɟɡ ɞɟɥɟɝɚɬ 

 Ⱦɟɥɟɝɚɬɢɬɟ ɩɪɟɞɨɫɬɚɜɹɬ 
ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɡɚ ɚɫɢɧɯɪɨɧɧɨ 
ɢɡɜɢɤɜɚɧɟ ɧɚ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 Ⱥɜɬɨɦɚɬɢɱɧɨ ɫɟ ɝɟɧɟɪɢɪɚɬ BeginInvoke() 

ɢ EndInvoke() ɫ ɩɪɚɜɢɥɧɢɹ ɛɪɨɣ 
ɩɚɪɚɦɟɬɪɢ 

 Ƚɟɧɟɪɢɪɚɧɟɬɨ ɫɬɚɜɚ ɩɪɢ ɫɴɡɞɚɜɚɧɟɬɨ ɧɚ 
ɞɟɥɟɝɚɬ ɫɴɫ ɫɴɨɬɜɟɬɧɚɬɚ ɫɢɝɧɚɬɭɪɚ 

 Ⱦɨɛɚɜɹ ɫɟ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɛɟɡ ɞɚ ɫɟ 
ɢɡɢɫɤɜɚ ɧɢɬɨ ɪɟɞ ɞɨɩɴɥɧɢɬɟɥɟɧ ɤɨɞ 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɱɪɟɡ ɞɟɥɟɝɚɬ 

using System; 
using System.Threading; 

class AsyncCall 
{ 
  public delegate int MyDelegate(int a, int b); 

  public int Sum(int a, int b) 
  { 
    Thread.Sleep(3000); 
    return a+b; 
  } 

  static void Main(string[] args) 
  { 
    MyDelegate asyncCall = new MyDelegate(new 
      AsyncCall().Sum); 
    Console.WriteLine("Starting method async."); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɱɪɟɡ ɞɟɥɟɝɚɬ 

    IAsyncResult status = 
      asyncCall.BeginInvoke(5, 6, null, null); 
    Console.WriteLine("Async method is working"); 

    Console.WriteLine("Calling EndInvoke()"); 
    int result = asyncCall.EndInvoke(status); 
    Console.WriteLine("EndInvoke() returned"); 
    Console.WriteLine("Result={0}", result); 
  } 
} 
 
// Ɋɟɡɭɥɬɚɬ: 
Starting method asynchronously 
Asynchronous method is working now 
Calling EndInvoke() // ɬɭɤ ɢɦɚ ɩɚɭɡɚ, ɡɚɪɚɞɢ SlООp() 
EndInvoke() returned 
Result=11 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #18 

 Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɱɪɟɡ ɞɟɥɟɝɚɬ 



ɮɞɝɞɮɝɫɞɮ 

Design Pattern ɡɚ 

ɚɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 

 ɋɥɭɱɚɢ, ɜ ɤɨɢɬɨ ɫɟ ɧɚɥɚɝɚ ɢɡɪɢɱɧɨɬɨ 
ɢɦɩɥɟɦɟɧɬɢɪɚɧɟ ɧɚ ɚɫɢɧɯɪɨɧɧɨ 
ɢɡɜɢɤɜɚɧɟ ɧɚ ɦɟɬɨɞ 

 Ⱥɤɨ ɢɡɪɢɱɧɨɬɨ ɢɦɩɥɟɦɟɧɬɢɪɚɧɟ ɟ ɩɨ-ɛɴɪɡɨ 
ɨɬ ɢɡɜɢɤɜɚɧɟ ɫ ɞɟɥɟɝɚɬ 

 Ⱥɤɨ ɦɟɬɨɞɴɬ ɬɪɹɛɜɚ ɞɚ ɫɟ ɢɡɜɢɤɜɚ ɫɚɦɨ 
ɚɫɢɧɯɪɨɧɧɨ 

 ȼ ɬɚɤɢɜɚ ɫɥɭɱɚɢ ɫɬɪɨɝɨ ɫɟ ɩɪɟɩɨɪɴɱɜɚ 
ɫɥɟɞɜɚɧɟɬɨ ɧɚ design pattern-a  



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 

delegate void AsyncCallback(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

Ⱥɫɢɧɯɪɨɧɧɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 ɇɟɤɚ ɢɦɚɦɟ ɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

 

 ɂɫɤɚɦɟ ɞɚ ɩɪɟɞɨɫɬɚɜɢɦ ɚɫɢɧɯɪɨɧɧɚ ɜɟɪɫɢɹ 

 ȼ .NET FramОаork ɚɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ 
ɯɚɪɚɤɬɟɪɢɡɢɪɚ ɫ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɦɟɬɨɞɢɬɟ 
BeginXXXXX ɢ EndXXXXX, ɤɴɞɟɬɨ XXXXX ɟ 
ɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ 

 Ⱥɫɢɧɯɪɨɧɧɚɬɚ ɜɟɪɫɢɹ ɧɚ ɦɟɬɨɞɚ Sum ɟ: 

int Sum(int a, int b); 

IAsyncResult BeginSum(int a, int b, 
  AsyncCallback requestCallback, 
  object stateObject); 

int EndSum(IASyncResult ar); 



ɮɞɝɞɮɝɫɞɮ 

IAsyncResult 

 

 

 

 

 

 

 ɋɜɨɣɫɬɜɨɬɨ AsyncState, ɜɪɴɳɚ ɫɴɳɢɹ ɨɛɟɤɬ 
ɩɨɞɚɞɟɧ ɤɚɬɨ stateObject ɧɚ BeginInvoke() 

 ɉɪɟɞɨɫɬɚɜɹ ɫɟ, ɡɚ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ ɨɬ ɩɨɬɪɟɛɢɬɟɥɹ, 
ɤɚɬɨ ɧɚɱɢɧ ɡɚ ɫɥɟɞɟɧɟ ɧɚ ɫɬɚɬɭɫɚ 

 ɇɟ ɫɟ ɢɡɩɨɥɡɜɚ ɢɥɢ ɩɪɨɦɟɧɹ ɩɨ ɤɚɤɴɜɬɨ ɢ ɞɚ ɛɢɥɨ 
ɧɚɱɢɧ ɨɬ ɢɡɜɢɤɜɚɧɢɹ ɦɟɬɨɞ 

public interface IAsyncResult 
{ 
  object AsyncState {get;} 
  WaitHandle AsyncWaitHandle {get;} 
  bool CompletedSynchronously {get;} 
  bool IsCompleted {get;} 
} 



ɮɞɝɞɮɝɫɞɮ 

IAsyncResult 

 

 

 

 

 

 

 ɋɜɨɣɫɬɜɨɬɨ AsyncWaitHandle ɫɟ ɢɡɩɨɥɡɜɚ ɤɚɬɨ 
ɩɚɪɚɦɟɬɴɪ ɧɚ ɦɟɬɨɞɢɬɟ WaitAll(), WaitOne() 

ɢɥɢ WaitAny() ɧɚ ɤɥɚɫɚ WaitHandle ɡɚ 
ɢɡɱɚɤɜɚɧɟ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ ɚɫɢɧɯɪɨɧɧɢɹ ɦɟɬɨɞ 

 Ƚɨɪɟɨɩɢɫɚɧɢɹɬ ɦɟɯɚɧɢɡɴɦ ɟ ɟɞɢɧ ɨɬ ɧɚɱɢɧɢɬɟ ɡɚ 
ɩɪɢɤɥɸɱɜɚɧɟ ɧɚ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

public interface IAsyncResult 
{ 
  object AsyncState {get;} 
  WaitHandle AsyncWaitHandle {get;} 
  bool CompletedSynchronously {get;} 
  bool IsCompleted {get;} 
} 



ɮɞɝɞɮɝɫɞɮ 

IAsyncResult 

 

 

 

 

 

 CompletedSynchronously ɜɪɴɳɚ true ɚɤɨ 
ɚɫɢɧɯɪɨɧɧɢɹɬ ɦɟɬɨɞ ɟ ɩɪɢɤɥɸɱɢɥ ɪɚɛɨɬɚ 
ɩɪɟɞɢ ɤɪɚɹ ɧɚ ɢɡɜɢɤɜɚɧɟɬɨ ɧɚ BeginInvoke 

ɦɟɬɨɞɚ (ɬ.ɟ. ɚɤɨ ɪɚɛɨɬɢ ɩɪɟɤɚɥɟɧɨ ɛɴɪɡɨ) 

public interface IAsyncResult 
{ 
  object AsyncState {get;} 
  WaitHandle AsyncWaitHandle {get;} 
  bool CompletedSynchronously {get;} 
  bool IsCompleted {get;} 
} 



ɮɞɝɞɮɝɫɞɮ 

IAsyncResult 

 

 

 

 

 

 IsCompleted ɜɪɴɳɚ true ɚɤɨ ɚɫɢɧɯɪɨɧɧɢɹɬ 
ɦɟɬɨɞ ɟ ɩɪɢɤɥɸɱɢɥ ɪɚɛɨɬɚ 

 Ɇɨɠɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ ɱɪɟɡ ɦɟɯɚɧɢɡɦɚ "pollТnР" 
– ɩɪɟɡ ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ ɞɚ ɫɟ ɩɪɨɜɟɪɹɜɚ 
ɢɫɬɢɧɧɨɫɬɬɚ ɧɚ IsCompleted ɞɨɤɚɬɨ ɜɴɪɧɟ 
true 

public interface IAsyncResult 
{ 
  object AsyncState {get;} 
  WaitHandle AsyncWaitHandle {get;} 
  bool CompletedSynchronously {get;} 
  bool IsCompleted {get;} 
} 



ɮɞɝɞɮɝɫɞɮ 

ɂɡɱɚɤɜɚɧɟ ɧɚ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 
 ɂɦɚ 4 ɧɚɱɢɧɚ ɞɚ ɫɟ ɩɪɨɜɟɪɢ ɞɚɥɢ ɟ 

ɩɪɢɤɥɸɱɢɥ ɟɞɢɧ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 
1. Ɇɟɯɚɧɢɡɦɴɬ "pollТnР" – ɩɪɨɜɟɪɹɜɚ ɫɟ 

IAsyncResult.IsCompleted ɩɪɟɡ 
ɨɩɪɟɞɟɥɟɧɨ ɜɪɟɦɟ 

2. Чɪɟɡ WaitHandle.WaitOne() / 
WaitAll() / WaitAny() ɜɴɪɯɭ 
IAsyncResult.AsyncWaitHandle 

 Ɇɨɠɟ ɞɚ ɫɟ ɡɚɞɚɜɚ ɬɚɣɦɚɭɬ, ɡɚ ɞɚ ɧɟ ɫɟ 
ɱɚɤɚ ɛɟɡɤɪɚɣɧɨ ɞɴɥɝɨ 

3. ɂɡɜɢɤɜɚɧɟ ɧɚ EndInvoke(), ɤɨɣɬɨ 
ɛɥɨɤɢɪɚ ɞɨɤɚɬɨ ɚɫɢɧɯɪɨɧɧɢɹɬ ɦɟɬɨɞ ɧɟ 
ɫɜɴɪɲɢ ɪɚɛɨɬɚɬɚ ɫɢ 



ɮɞɝɞɮɝɫɞɮ 

ɂɡɱɚɤɜɚɧɟ ɧɚ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 
 ɂɦɚ 4 ɧɚɱɢɧɚ ɞɚ ɫɟ ɩɪɨɜɟɪɢ ɞɚɥɢ ɟ 

ɩɪɢɤɥɸɱɢɥ ɟɞɢɧ ɚɫɢɧɯɪɨɧɟɧ ɦɟɬɨɞ 

4. Ⱦɚ ɫɟ ɩɨɞɚɞɟ МallbaМk ɦɟɬɨɞ ɧɚ 
BeginInvoke() ɱɪɟɡ ɞɟɥɟɝɚɬɚ 
AsyncCallback 

 
 ɉɨɞɚɞɟɧɢɹɬ ɦɟɬɨɞ ɫɟ ɢɡɜɢɤɜɚ, ɤɨɝɚɬɨ 

ɚɫɢɧɯɪɨɧɧɢɹɬ ɦɟɬɨɞ ɩɪɢɤɥɸɱɢ ɪɚɛɨɬɚ 

 Ɉɬ ɧɟɝɨ ɦɨɠɟ ɞɚ ɫɟ ɢɡɜɢɤɚ EndInvoke() ɡɚ 
ɞɚ ɫɟ ɢɡɜɥɟɱɟ ɪɟɡɭɥɬɚɬɚ 

delegate void AsyncCallback(IASyncResult ar) 



ɮɞɝɞɮɝɫɞɮ 

Ⱦɟɦɨɧɫɬɪɚɰɢɹ #19 
 4 ɧɚɱɢɧɚ ɞɚ ɢɡɱɚɤɚɦɟ ɩɪɢɤɥɸɱɜɚɧɟɬɨ ɧɚ 

ɚɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ 



Web Service 
 

Web ɭɫɥɭɝɢ 

2010/2011 



ɋɴɞɴɪɠɚɧɢɟ 

 ɂɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ ɧɚ АОЛ ɭɫɥɭɝɢɬɟ 

 Ɋɚɡɩɪɟɞɟɥɟɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 ɇɭɠɞɚɬɚ ɨɬ АОЛ ɭɫɥɭɝɢ 

 ɍɫɥɭɝɢ ɢ АОЛ ɭɫɥɭɝɢ 

 UDDI ɞɢɪɟɤɬɨɪɢɢ ɡɚ АОЛ ɭɫɥɭɝɢ 

 Ɉɬɤɪɢɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ (DISCO) 
 АSDL ɨɩɢɫɚɧɢɹ ɧɚ ɭɫɥɭɝɢ 

 SOAP – ɮɨɪɦɚɬ ɧɚ ɡɚɹɜɤɢɬɟ 

 ɉɪɨɬɨɤɨɥɟɧ ɫɬɟɤ ɧɚ АОЛ ɭɫɥɭɝɢɬɟ 

 ɋɰɟɧɚɪɢɢ ɡɚ ɢɡɩɨɥɡɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ 

 .NET EЧtОrprТsО ɩɪɢɥɨɠɟɧɢɹ 



ɋɴɞɴɪɠɚɧɢɟ (2) 
 АОЛ ɭɫɥɭɝɢɬɟ ɜ ASP.NET 

 Ⱥɪɯɢɬɟɤɬɭɪɚ 

 ɋɴɡɞɚɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ 

 ɉɭɛɥɢɤɭɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ. Ƚɟɧɟɪɢɪɚɧɟ 
ɧɚ ɩɪɨɤɫɢ ɤɥɚɫ 

 АОЛ ɭɫɥɭɝɢɬɟ ɢ VS.NET – ɫɴɡɞɚɜɚɧɟ ɢ 
ɤɨɧɫɭɦɢɪɚɧɟ 

 Ⱥɬɪɢɛɭɬɢ ɡɚ АОЛ ɭɫɥɭɝɢɬɟ – 
[WebService], [WebMethod] 

 ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɬɢɩɨɜɟ 



Ɋɚɡɩɪɟɞɟɥɟɧɢ ɩɪɢɥɨɠɟɧɢɹ 

 ɉɨɜɟɱɟɬɨ ɞɧɟɲɧɢ ɩɪɢɥɨɠɟɧɢɹ ɫɚ 
ɪɚɡɩɪɟɞɟɥɟɧɢ 
 ɋɴɫɬɨɹɬ ɫɟ ɨɬ ɧɹɤɨɥɤɨ ɪɚɡɞɚɥɟɱɟɧɢ 

ɤɨɦɩɨɧɟɧɬɚ, ɤɨɢɬɨ ɫɢ ɜɡɚɢɦɨɞɟɣɫɬɜɚɬ 

 Ɇɨɞɟɥɢ ɡɚ ɪɚɡɩɪɟɞɟɥɟɧɢ ɩɪɢɥɨɠɟɧɢɹ 
 Ɇɨɞɟɥ "ɤɥɢɟɧɬ/ɫɴɪɜɴɪ" 

 Ɇɨɞɟɥ "ɪɚɡɩɪɟɞɟɥɟɧɢ ɨɛɟɤɬɢ" 
 DCOM – ɩɨɥɡɜɚ ɫɟ ɜ Microsoft Windows 

 CORBA – ɨɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ, ɞɨɫɬɚ ɫɥɨɠɟɧ 

 Java RMI – ɛɚɡɢɪɚ ɫɟ ɧɚ Java ɬɟɯɧɨɥɨɝɢɹɬɚ 

 .NET Remoting – ɩɨɥɡɜɚ ɫɟ ɜ .NET Framework 

 Ɇɨɞɟɥ "Web ɭɫɥɭɝɢ" 



ɇɭɠɞɚɬɚ ɨɬ Web ɭɫɥɭɝɢ 

 Ɇɨɞɟɥɴɬ "ɪɚɡɩɪɟɞɟɥɟɧɢ ɨɛɟɤɬɢ ɧɟ ɟ 
ɩɨɞɯɨɞɹɳ ɡɚ ɭɩɨɬɪɟɛɚ ɜ ɂɧɬɟɪɧɟɬ 

 ɋɢɥɧɚ ɫɜɴɪɡɚɧɨɫɬ ɦɟɠɞɭ ɭɫɥɭɝɚ ɢ ɤɥɢɟɧɬ 

 Ɍɪɭɞɧɨɫɬɢ ɩɪɢ ɯɟɬɟɪɨɝɟɧɧɚ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ 

 ɉɪɨɛɥɟɦɢ ɫ ɜɟɪɫɢɢɬɟ 

 Ɂɚɳɢɬɧɢɬɟ ɫɬɟɧɢ (firewalls) ɫɢɥɧɨ 
ɡɚɬɪɭɞɧɹɜɚɬ ɤɨɦɭɧɢɤɚɰɢɹɬɚ 

 COM/DCOM ɫɟ ɩɨɞɞɴɪɠɚ ɫɚɦɨ ɜ Windows 

 CORBA ɧɟ ɪɚɛɨɬɢ ɞɨɛɪɟ ɩɪɟɡ ɂɧɬɟɪɧɟɬ 

 Java RMI / EJB ɫɟ ɩɨɞɞɴɪɠɚɬ ɫɚɦɨ ɜ Java 

 Ɋɟɲɟɧɢɟɬɨ: Web ɭɫɥɭɝɢ 



Ʉɚɤɜɨ ɟ ɭɫɥɭɝɚ? 

 ȼ ɪɟɚɥɧɢɹ ɫɜɹɬ ɭɫɥɭɝɚɬɚ ɟ: 
 ȿɞɢɧɢɰɚ ɪɚɛɨɬɚ, ɢɡɜɴɪɲɜɚɧɚ ɨɬ 

ɞɨɫɬɚɜɱɢɤ ɧɚ ɭɫɥɭɝɢ 

 ɉɪɟɞɨɫɬɚɜɹ ɧɹɤɚɤɴɜ ɠɟɥɚɧ ɪɟɡɭɥɬɚɬ ɧɚ 
ɤɥɢɟɧɬɚ (ɤɨɧɫɭɦɚɬɨɪ ɧɚ ɭɫɥɭɝɢ) 

 ɋ ɹɫɧɨ ɞɟɮɢɧɢɪɚɧɢ ɜɯɨɞɧɢ ɩɚɪɚɦɟɬɪɢ ɢ 
ɢɡɯɨɞɧɢ ɪɟɡɭɥɬɚɬɢ 

 Ʌɟɫɧɚ ɡɚ ɢɡɩɨɥɡɜɚɧɟ 

 ȼɢɧɚɝɢ ɞɨɫɬɴɩɧɚ 

 ɂɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚ ɤɚɱɟɫɬɜɨ (ɰɟɧɚ, 
ɜɪɟɦɟ ɡɚ ɢɡɜɴɪɲɜɚɧɟ ɢ ɞɪ.) 



Web-ɭɫɥɭɝɢ 

 Web-ɭɫɥɭɝɢɬɟ ɦɨɞɟɥɢɪɚɬ ɭɫɥɭɝɢɬɟ ɨɬ 
ɪɟɚɥɧɢɹ ɫɜɹɬ 

 ɉɪɨɝɪɚɦɧɢ ɤɨɦɩɨɧɟɧɬɢ, ɞɨɫɬɴɩɧɢ 
ɨɬɞɚɥɟɱɟɧɨ ɩɪɟɡ Web 

 Ɇɨɞɟɥ ɡɚ ɢɡɩɴɥɧɟɧɢɟ “ɡɚɹɜɤɚ-ɨɬɝɨɜɨɪ” 
 Ʉɥɢɟɧɬɴɬ ɩɨɪɴɱɜɚ, ɭɫɥɭɝɚɬɚ ɢɡɩɴɥɧɹɜɚ 

ɩɨɪɴɱɤɚɬɚ ɢ ɜɪɴɳɚ ɪɟɡɭɥɬɚɬ 

 ɂɡɩɨɥɡɜɚɬ ɨɬɜɨɪɟɧɢ ɫɬɚɧɞɚɪɬɢ ɡɚ 
ɤɨɦɭɧɢɤɚɰɢɹ – HTTP, XML ɢ SOAP 

 ɋɚɦɢ ɨɩɢɫɜɚɬ ɢɧɬɟɪɮɟɣɫɚ ɫɢ ɡɚ ɞɨɫɬɴɩ 
ɱɪɟɡ ɟɡɢɤɚ WSDL 

 Ɇɨɝɚɬ ɞɚ ɛɴɞɚɬ ɬɴɪɫɟɧɢ ɱɪɟɡ UDDI 



Web-ɭɫɥɭɝɢ 

 Web-ɭɫɥɭɝɢɬɟ ɦɨɞɟɥɢɪɚɬ ɭɫɥɭɝɢɬɟ ɨɬ 
ɪɟɚɥɧɢɹ ɫɜɹɬ 

 Ɋɚɛɨɬɹɬ ɧɚ ɩɪɢɧɰɢɩɚ ɧɚ ɨɛɦɹɧɚ ɧɚ 
SOAP ɫɴɨɛɳɟɧɢɹ 

 ɋɴɨɛɳɟɧɢɹɬɚ ɫɴɞɴɪɠɚɬ ɫɬɪɭɤɬɭɪɢɪɚɧɚ 
ɢɧɮɨɪɦɚɰɢɹ – ɞɚɧɧɢ + ɦɟɬɚɞɚɧɧɢ 
(ɨɩɢɫɚɧɢɟ ɧɚ ɞɚɧɧɢɬɟ) 

 ɇɟɡɚɜɢɫɢɦɢ ɨɬ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ, 
ɩɥɚɬɮɨɪɦɚɬɚ ɢ ɟɡɢɤɚ ɡɚ ɩɪɨɝɪɚɦɢɪɚɧɟ 

 Ɏɭɧɤɰɢɨɧɚɥɧɨ-ɧɟɡɚɜɢɫɢɦɢ (loosely 
coupled) 

 ɋɥɚɛɨ-ɨɛɜɴɪɡɚɧɢ ɫ ɤɥɢɟɧɬɚ 



ɂɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ 

 ɂɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ ɧɚ Web ɭɫɥɭɝɢɬɟ 
ɫɟ ɫɴɫɬɨɢ ɨɬ ɫɥɟɞɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ 

 Ⱦɢɪɟɤɬɨɪɢɹ (Directory) 

 UDDI 

 Ɉɬɤɪɢɜɚɧɟ (Discovery) 

 DISCO 

 Ɉɩɢɫɚɧɢɟ (Description) 

 WSDL 

 Ɏɨɪɦɚɬ ɧɚ ɡɚɹɜɤɢɬɟ (Wire Format) 

 SOAP 

 XML, XSD, HTTP 



Ⱦɢɪɟɤɬɨɪɢɢ ɡɚ Web ɭɫɥɭɝɢ 

 Ⱦɢɪɟɤɬɨɪɢɢɬɟ ɡɚ АОЛ ɭɫɥɭɝɢ 
 ɉɨɡɜɨɥɹɜɚɬ ɬɴɪɫɟɧɟ ɧɚ АОЛ ɭɫɥɭɝɢ 

 Ɉɪɝɚɧɢɡɢɪɚɧɢ ɫɚ ɩɨ ɤɚɬɟɝɨɪɢɢ 

 Ɇɨɠɟ ɞɚ ɫɟ ɬɴɪɫɢ ɩɨ ɪɚɡɥɢɱɧɢ 
ɩɚɪɚɦɟɬɪɢ 

 ɂɡɩɨɥɡɜɚɬ UDDI ɫɬɚɧɞɚɪɬɚ 
 UDDI (Universal Description, Discovery and 

Integration) 

 Ɉɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ OASIS 

 ɉɪɟɞɫɬɚɜɥɹɜɚ Web ɭɫɥɭɝɚ, ɩɪɟɞɥɚɝɚɳɚ 
ɪɟɝɢɫɬɪɚɰɢɹ ɢ ɬɴɪɫɟɧɟ ɧɚ ɞɪɭɝɢ Web ɭɫɥɭɝɢ 

 ɉɪɢɦɟɪ ɡɚ UDDI ɞɢɪɟɤɬɨɪɢɹ: 
 http://uddi.microsoft.com 



Ⱦɢɪɟɤɬɨɪɢɢ – ɩɪɢɦɟɪ 



Ɉɬɤɪɢɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 Ɉɬɤɪɢɜɚɧɟɬɨ ɧɚ АОЛ ɭɫɥɭɝɢ 
 ɉɨɡɜɨɥɹɜɚ ɞɚ ɫɟ ɢɡɜɥɟɱɟ ɨɩɢɫɚɧɢɟɬɨ ɧɚ 

АОЛ ɭɫɥɭɝɚ ɨɬ ɞɚɞɟɧ ɫɴɪɜɴɪ 

 ɂɡɩɨɥɡɜɚɬ ɫɟ ɬ. ɧɚɪ. "НТsМovОrв" 
ɮɚɣɥɨɜɟ (*.disco) 

 DISCO (Discovery of Web Services) 
 XML ɛɚɡɢɪɚɧ ɟɡɢɤ 

 Ɉɩɢɫɜɚ АОЛ ɭɫɥɭɝɚɬɚ – ɜɪɴɡɤɚ ɤɴɦ АSDL 
ɮɚɣɥɚ, ɜɪɴɡɤɚ ɤɴɦ ɫɚɦɚɬɚ ɭɫɥɭɝɚ ɢ ɜɪɴɡɤɚ 
ɤɴɦ ɞɨɤɭɦɟɧɬɚɰɢɹ ɡɚ ɭɫɥɭɝɚɬɚ 

 Ɉɛɢɤɧɨɜɟɧɨ disco ɮɚɣɥɴɬ ɫɬɨɢ ɜ 
ɝɥɚɜɧɚɬɚ ɞɢɪɟɤɬɨɪɢɹ ɧɚ ɭɫɥɭɝɚɬɚ 
 ɇɚɩɪ. http://www.mysite.com/math/math.disco 



DISCO ɮɚɣɥɨɜɟ – ɩɪɢɦɟɪ 

<?xml version="1.0" encoding="utf-8"?> 
<discovery 
  xmlns="http://schemas.xmlsoap.org/disco/"> 

    <contractRef 
      ref="http://www.myserver.com/Demo-5-Service-
Types/TypesService.asmx?wsdl" 
      docRef="http://www.myserver.com/Demo-5-Service-
Types/TypesService.asmx" 
      xmlns="http://schemas.xmlsoap.org/disco/scl/" /> 

    <soap  
      address="http://www.myserver.com/Demo-5-Service-
Types/TypesService.asmx" 
    xmlns:q1="http://www.myserver.com/schemas/ 
Demo_5_Service_Types/" 
    binding="q1:TypesServiceSoap" 
    xmlns="http://schemas.xmlsoap.org/disco/soap/" /> 

</discovery> 



WSDL ɨɩɢɫɚɧɢɹ ɧɚ ɭɫɥɭɝɢ 

 WSDL (Web Services Description 
Language) 

 Ɉɩɢɫɜɚ ɢɧɬɟɪɮɟɣɫɚ ɡɚ ɞɨɫɬɴɩ ɞɨ 
ɞɚɞɟɧɚ АОЛ ɭɫɥɭɝɚ 

 ɢɦɟɧɚɬɚ ɧɚ ɩɨɞɞɴɪɠɚɧɢɬɟ ɦɟɬɨɞɢ 

 ɜɯɨɞɧɢ ɢ ɢɡɯɨɞɧɢ ɩɚɪɚɦɟɬɪɢ 

 ɢɡɩɨɥɡɜɚɧɢ ɬɢɩɨɜɟ ɞɚɧɧɢ 

 БML ɛɚɡɢɪɚɧ ɨɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ А3C 

 ASP.NET АОЛ ɭɫɥɭɝɢɬɟ ɜɪɴɳɚɬ ɫɜɨɹ 
АSDL ɩɪɢ ɢɡɜɢɤɜɚɧɟ ɫ ɩɚɪɚɦɟɬɴɪ ?wsdl 
 http://localhost/MyService.asmx?wsdl 



WSDL ɨɩɢɫɚɧɢɟ – ɩɪɢɦɟɪ 
<?xml version="1.0" encoding="utf-8"?> 
<definitions 
 xmlns:http="http://schemas.xmlsoap.org/wsdl/http/" 
 xmlns:soap="http://schemas.xmlsoap.org/wsdl/soap/" 
 xmlns:s="http://www.w3.org/2001/XMLSchema" 
 xmlns:s0="http://www.devbg.org/ws/MathService" 
 xmlns:soapenc="http://schemas.xmlsoap.org/soap/encoding/" 
 xmlns:tm="http://microsoft.com/wsdl/mime/textMatching/" 
 xmlns:mime="http://schemas.xmlsoap.org/wsdl/mime/" 
 targetNamespace="http://www.devbg.org/ws/MathService" 
 xmlns="http://schemas.xmlsoap.org/wsdl/"> 

 <types> … </types> 
 <message name="AddSoapIn"> … </message> 
 <portType name="MathServiceSoap"> … </portType> 
 <binding name="MathServiceSoap" … > … </binding> 
 <service name="MathService"> … </service> 
</definitions> 



SOAP – ɮɨɪɦɚɬ ɧɚ ɡɚɹɜɤɢɬɟ 

 SOAP (Simple Object Access Protocol) 

 Ⱦɟɮɢɧɢɪɚ XML ɛɚɡɢɪɚɧ ɮɨɪɦɚɬ ɡɚ ɨɛɦɹɧɚ ɧɚ 
ɫɴɨɛɳɟɧɢɹ 

 Ɉɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ W3C 

 ȿɞɧɨ SOAP ɫɴɨɛɳɟɧɢɟ ɫɟ ɫɴɫɬɨɢ ɨɬ: 

 SOAP ɯɟɞɴɪ – ɨɩɢɫɜɚ ɩɚɪɚɦɟɬɪɢ ɧɚ 
ɫɴɨɛɳɟɧɢɟɬɨ (ɦɟɬɚɞɚɧɧɢ) 

 SOAP ɬɹɥɨ – ɫɴɞɴɪɠɚ ɫɚɦɨɬɨ ɫɴɨɛɳɟɧɢɟ 
(ɞɚɧɧɢ – ɢɡɩɪɚɬɟɧɚɬɚ ɢɥɢ ɜɴɪɧɚɬɚɬɚ ɡɚɹɜɤɚ) 

 Ɉɛɢɤɧɨɜɟɧɨ SOAP ɫɴɨɛɳɟɧɢɹɬɚ ɫɟ 
ɩɪɟɞɚɜɚɬ ɩɨ ɩɪɨɬɨɤɨɥ HTTP 

 Ɍɨɜɚ ɩɨɡɜɨɥɹɜɚ ɞɚ ɩɪɟɦɢɧɚɜɚɬ ɩɪɟɡ firewall 



SOAP ɡɚɹɜɤɚ – ɩɪɢɦɟɪ 
<?xml version="1.0" encoding="utf-8"?> 

<soap:Envelope 
  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
  xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
  xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"> 

  <soap:Body> 
    <CalcDistance xmlns="http://www.devbg.org/Calc"> 
      <p1> 
        <x>4</x> 
        <y>5</y> 
      </p1> 
      <p2> 
        <x>7</x> 
        <y>-3</y> 
      </p2> 
    </CalcDistance> 
  </soap:Body> 

</soap:Envelope> 



SOAP ɨɬɝɨɜɨɪ – ɩɪɢɦɟɪ 
<?xml version="1.0" encoding="utf-8"?> 
 
<soap:Envelope 
  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
  xmlns:xsd="http://www.w3.org/2001/XMLSchema" 
  xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"> 
 
  <soap:Body> 
    <CalcDistanceResponse 
      xmlns="http://www.devbg.org/Calc/"> 
      <CalcDistanceResult> 
        8,54400374531753 
      </CalcDistanceResult> 
    </CalcDistanceResponse> 
  </soap:Body> 
 
</soap:Envelope> 



ɂɧɮɪɚɫɬɪɭɤɬɭɪɚɬɚ 

Иɡтɨчɧɢк: MSDN 



ɉɪɨɬɨɤɨɥɟɧ ɫɬɟɤ ɧɚ Web ɭɫɥɭɝɢɬɟ 

SOAP ɋɴɨɛɳɟɧɢɟ 

WSDL ɂɧɬɟɪɮɟɣɫ 

XSD ɋɯɟɦɚ 

XML 

HTTP 

Ⱦɚɧɧɢ 

Ɍɪɚɧɫɩɨɪɬ 



HTTP, XML, XSD 

 HTTP 
 ɉɪɨɬɨɤɨɥ ɡɚ ɨɛɦɹɧɚ ɧɚ ɢɧɮɨɪɦɚɰɢɹ ɦɟɠɞɭ 

Web ɫɴɪɜɴɪ ɢ Web ɛɪɚɭɡɴɪ 

 ɂɡɩɨɥɡɜɚ ɦɨɞɟɥɚ "ɡɚɹɜɤɚ-ɨɬɝɨɜɨɪ" 

 ɇɟ ɩɨɞɞɴɪɠɚ ɫɬɚɧɞɚɪɬɧɨ ɫɟɫɢɹ (stateless) 

 Ɉɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ W3C 

 XML 
 ɉɪɨɫɬ, ɬɟɤɫɬɨɜɨ-ɛɚɡɢɪɚɧ ɟɡɢɤ ɡɚ ɫɬɪɭɤɬɭɪɢɪɚɧɨ 

ɨɩɢɫɚɧɢɟ ɧɚ ɢɧɮɨɪɦɚɰɢɹ 

 Ɉɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ W3C 

 XSD 
 Ɇɨɳɟɧ XML-ɛɚɡɢɪɚɧ ɟɡɢɤ ɡɚ ɨɩɢɫɚɧɢɟ 

ɫɬɪɭɤɬɭɪɚɬɚ (ɮɨɪɦɚɬɚ) ɧɚ XML ɞɨɤɭɦɟɧɬɢ 

 Ɉɬɜɨɪɟɧ ɫɬɚɧɞɚɪɬ ɧɚ W3C 



ɋɰɟɧɚɪɢɢ ɡɚ ɢɡɩɨɥɡɜɚɧɟ 

 Ɍɢɩɢɱɧɢ ɫɰɟɧɚɪɢɢ ɡɚ ɭɩɨɬɪɟɛɚ ɧɚ 
Web ɭɫɥɭɝɢ 

 ɍɫɥɭɝɢ ɤɴɦ ɤɥɢɟɧɬɫɤɢ ɩɪɢɥɨɠɟɧɢɹ 

 Ɇɨɝɚɬ ɞɚ ɫɟ ɤɨɧɫɭɦɢɪɚɬ ɞɢɪɟɤɬɧɨ ɨɬ 
ɤɥɢɟɧɬɢɬɟ, ɧɚɩɪɢɦɟɪ ɨɬ MS Office 

 ɂɧɬɟɝɪɚɰɢɹ ɧɚ ɩɪɢɥɨɠɟɧɢɹ 

 ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɩɪɢɥɨɠɟɧɢɹ, 
ɪɚɛɨɬɟɳɢ ɧɚ ɪɚɡɥɢɱɧɢ ɩɥɚɬɮɨɪɦɢ ɢ Ɉɋ 

 ȼɪɴɡɤɚ ɦɟɠɞɭ ɨɬɞɟɥɧɢɬɟ ɤɨɦɩɨɧɟɧɬɢ 
ɩɪɢ Enterprise ɩɪɢɥɨɠɟɧɢɹ 

Front End 
(ɤɥɢɟɧɬ) Web ɭɫɥɭɝɚ 

Back End 
(ɛɚɡɚ ɞɚɧɧɢ) 

SOAP 

ɩɚɤɟɬɢ 

ADO 

.NET 



Enterprise ɩɪɢɥɨɠɟɧɢɹ 

 Ʉɚɤɜɨ ɫɚ "Enterprise ɩɪɢɥɨɠɟɧɢɹɬɚ"? 
 Ɇɧɨɝɨɫɥɨɣɧɢ ɪɚɡɩɪɟɞɟɥɟɧɢ 

ɩɪɢɥɨɠɟɧɢɹ, ɨɬɝɨɜɚɪɹɳɢ ɧɚ ɧɭɠɞɢɬɟ ɧɚ 
ɝɨɥɟɦɢɬɟ ɤɨɪɩɨɪɚɬɢɜɧɢ ɤɥɢɟɧɬɢ 

 ɇɚɞɟɠɞɧɢ 

 ɋɤɚɥɢɪɭɟɦɢ 

 Ʌɟɫɧɨ ɪɚɡɲɢɪɹɟɦɢ 

 ɍɫɬɨɣɱɢɜɢ ɧɚ ɫɪɢɜɨɜɟ 

 "Enterprise" ɟ buzzword – ɩɨɧɹɬɢɟ, ɡɚ 
ɤɨɟɬɨ ɦɧɨɝɨ ɫɟ ɝɨɜɨɪɢ, ɦɧɨɝɨ ɫɟ 
ɫɩɟɤɭɥɢɪɚ ɫ ɧɟɝɨ, ɧɨ ɧɹɦɚ ɬɨɱɧɚ 
ɞɟɮɢɧɢɰɢɹ ɤɚɤɜɨ ɨɡɧɚɱɚɜɚ 



.NET Enterprise ɩɪɢɥɨɠɟɧɢɹ 

 Ʉɥɚɫɢɱɟɫɤɚɬɚ Enterprise ɚɪɯɢɬɟɤɬɭɪɚ 
ɟ ɬɪɢɫɥɨɣɧɚ: 

Web Ʉɥɢɟɧɬ
ɉɪɟɡɟɧɬɚɰɢɨɧɟɧ 
ɫɥɨɣ (Presentation 
Tier)

ASP.NET Web
ɩɪɢɥɨɠɟɧɢɟ

Ȼɢɡɧɟɫ ɫɥɨɣ
(Business Tier)

ASP.NET
Web ɭɫɥɭɝɚ

Windows Forms
ɩɪɢɥɨɠɟɧɢɟ
(Rich client)

SOAP

SOAP

Web ɛɪɚɭɡɴɪ

HTTP

ɋɥɨɣ ɡɚ ɞɚɧɧɢ
(Back End)

Ȼɚɡɚ ɨɬ ɞɚɧɧɢ

ADO.NET



.NET Enterprise ɩɪɢɥɨɠɟɧɢɹ 

 ɋɥɨɟɜɟɬɟ ɜ ɬɪɢɫɥɨɣɧɚɬɚ ɚɪɯɢɬɟɤɬɭɪɚ: 
 ɉɪɟɡɟɧɬɚɰɢɨɧɟɧ ɫɥɨɣ (FroЧt EЧН) 

 ɍɩɪɚɜɥɹɜɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɬɨ ɫ 
ɩɨɬɪɟɛɢɬɟɥɹ (ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ) 

 АТЧНoаs ForЦs ɢ ASP.NET АОЛ ɩɪɢɥɨɠɟɧɢɹ 

 Ȼɢɡɧɟɫ ɫɥɨɣ (BusТЧОss TТОr) 
 Ɋɟɚɥɢɡɢɪɚ ɪɚɛɨɬɧɢɬɟ ɩɪɨɰɟɫɢ ɢ ɨɩɟɪɚɰɢɢɬɟ 

ɧɚɞ ɞɚɧɧɢɬɟ (ɛɢɡɧɟɫ ɥɨɝɢɤɚɬɚ) 
 ASP.NET АОЛ ɭɫɥɭɝɢ 

 ɋɥɨɣ ɡɚ ɞɚɧɧɢɬɟ (BКМФ EЧН) 
 ɍɩɪɚɜɥɹɜɚ ɞɚɧɧɢɬɟ ɧɚ ɫɢɫɬɟɦɚɬɚ 

 Ȼɚɡɚ ɨɬ ɞɚɧɧɢ (MS SQL Server, Oracle, DB2) 



Web ɭɫɥɭɝɢɬɟ ɜ ASP.NET 

 Ɋɟɚɥɢɡɢɪɚɬ ɫɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ 
System.Web.Services 

 ɂɦɩɥɟɦɟɧɬɢɪɚɬ ɩɪɟɞɚɜɚɧɟɬɨ ɢ 
ɩɪɢɟɦɚɧɟɬɨ ɧɚ SOAP ɫɴɨɛɳɟɧɢɹ 

 Ɉɫɢɝɭɪɹɜɚɬ ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ 
ɬɢɩɨɜɟɬɟ ɨɬ БML ɜ .NET ɬɢɩɨɜɟ ɢ 
ɨɛɪɚɬɧɨɬɨ 

 Ⱥɜɬɨɦɚɬɢɱɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ WSDL 
ɨɩɢɫɚɧɢɹ 

 Ⱥɜɬɨɦɚɬɢɱɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ C# 
ɩɪɨɤɫɢ ɤɥɚɫɨɜɟ ɩɨ WSDL ɨɩɢɫɚɧɢɟ 



ASP.NET Web ɭɫɥɭɝɢ – ɚɪɯɢɬɟɤɬɭɪɚ 

IIS 

Ɉɩɟɪɚɰɢɨɧɧɚ ɫɢɫɬɟɦɚ (АТЧ2000, АТЧБP, АТЧ2003) 

ISAPI ɮɢɥɬɴɪ 

Common Language Runtime 

ASP.NET АОЛ ɭɫɥɭɝɚ 

 

[WebMethod] 

public string Blah() 

{ … } 

 
 

Ʉɥɢɟɧɬɫɤɢ 
ɤɨɞ 

Ɉɋ 

ɉɥɚɬɮɨɪɦɚ 
(.NET / Java 
/ PHP / Perl) 

SOAP ɡɚɹɜɤɚ 

SOAP ɨɬɝɨɜɨɪ 

ASP.NET ɪɚɛɨɬɟɧ ɩɪɨɰɟɫ 

 АОЛ ɭɫɥɭɝɢɬɟ ɫɟ ɯɨɫɬɜɚɬ ɜ IIS (IЧtОrЧОt 
Information Server) 

 ɂɡɩɴɥɧɹɜɚɬ ɫɟ ɨɬ ASP.NET ɪɚɛɨɬɧɢɹ 
ɩɪɨɰɟɫ (КspЧОtИаp) 



ɋɴɡɞɚɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 ȼ .NET FrКЦОаorФ ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ 
АОЛ ɭɫɥɭɝɚ ɫɟ ɫɴɡɞɚɜɚ .asmx ɮɚɣɥ 

 Ɂɚɞɚɜɚ ɫɟ ɫɩɟɰɢɚɥɟɧ ɬɚɝ, ɭɤɚɡɜɚɳ, ɱɟ 
ɮɚɣɥɴɬ ɟ АОЛ ɭɫɥɭɝɚ: 
 

 ɇɚɫɥɟɞɹɜɚ ɫɟ ɤɥɚɫɴɬ System.Web. 
Services.WebService (ɧɟ ɟ 
ɡɚɞɴɥɠɢɬɟɥɧɨ) 

 ɂɦɩɥɟɦɟɧɬɢɪɚɬ ɫɟ 1 ɢɥɢ ɧɹɤɨɥɤɨ Web 
ɦɟɬɨɞɚ: 

<%@ WebService Language="C#" Class="SomeService" %> 

[WebMethod] public void SomeMethod(…) { … } 



Web-ɭɫɥɭɝɚ – ɩɪɢɦɟɪ 

<%@ WebService Language="C#" Class="AddService" %> 
 
using System; 
using System.Web.Services; 
 
public class AddService : WebService 
{ 
 
    [WebMethod] 
    public int Add(int a, int b) 
    { 
        return a + b; 
    } 
 
} 

Demo-1-AddService.asmx 



ɉɭɛɥɢɤɭɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 АОЛ ɭɫɥɭɝɢɬɟ ɫɟ ɢɡɩɴɥɧɹɜɚɬ ɨɬ 
ASP.NET ɤɚɬɨ АОЛ-ɩɪɢɥɨɠɟɧɢɹ 

 Ɇɨɝɚɬ ɞɚ ɫɟ ɧɚɫɬɪɨɣɜɚɬ ɤɚɤɬɨ АОЛ-
ɩɪɢɥɨɠɟɧɢɹɬɚ ɫ ɮɚɣɥɨɜɟɬɟ 

 Web.config ɢ Global.asax 
 Ɉɛɢɤɧɨɜɟɧɨ ɫɟ ɯɨɫɬɜɚɬ ɨɬ IIS (IЧtОrЧОt 

Information Server) 

 ɉɭɛɥɢɤɭɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɚ 

 Ʉɨɩɢɪɚ ɫɟ ɞɢɪɟɤɬɨɪɢɹɬɚ ɧɚ ɭɫɥɭɝɚɬɚ ɜ 
C:\Inetpub\wwwroot 

 ɋɴɡɞɚɜɚ ɫɟ АОЛ ApplТМКtТoЧ ɜ IIS 

 Ʉɨɦɩɢɥɢɪɚ ɫɟ ɭɫɥɭɝɚɬɚ (ɚɤɨ ɟ ɧɟɨɛɯɨɞɢɦɨ) 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #1 

 ɇɚɲɚɬɚ ɩɴɪɜɚ Web ɭɫɥɭɝɚ – 
ɩɭɛɥɢɤɭɜɚɧɟ ɢ ɬɟɫɬɜɚɧɟ 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 ȼ .NET FrКЦОаorФ ɡɚ ɤɨɧɫɭɦɢɪɚɧɟ ɧɚ АОЛ 
ɭɫɥɭɝɢ ɫɟ ɝɟɧɟɪɢɪɚɬ ɬ. ɧɚɪ. ɩɪɨɤɫɢ ɤɥɚɫɨɜɟ 

 ɉɪɨɤɫɢ ɤɥɚɫɨɜɟɬɟ 

 Ƚɟɧɟɪɢɪɚɬ ɫɟ ɩɨ АSDL ɞɟɮɢɧɢɰɢɹɬɚ ɧɚ 
АОЛ ɭɫɥɭɝɚɬɚ (http://…/service?wsdl) 

 ɉɪɟɞɫɬɚɜɥɹɜɚɬ ɫɨɪɫ ɤɨɞ ɧɚ C# (VB.NET, …) 
 ɉɪɟɨɛɪɚɡɭɜɚɬ ɡɚɹɜɤɢɬɟ ɨɬ .NET ɤɴɦ SOAP 

ɡɚɹɜɤɢ ɢ SOAP ɨɬɝɨɜɨɪɢɬɟ ɤɴɦ .NET 

 ɉɪɟɨɛɪɚɡɭɜɚɬ .NET ɬɢɩɨɜɟɬɟ ɜ БML ɢ 
ɨɛɪɚɬɧɨɬɨ (ЦКrsСКllТЧР) 

ɤɥɢɟɧɬ ɩɪɨɤɫɢ 
.NET 

ɬɢɩɨɜɟ Web ɭɫɥɭɝɚ 
SOAP 

ɩɚɤɟɬɢ 



Ƚɟɧɟɪɢɪɚɧɟ ɧɚ ɩɪɨɤɫɢ ɤɥɚɫ 

 ɉɪɨɤɫɢ ɤɥɚɫɨɜɟɬɟ ɦɨɝɚɬ ɞɚ ɫɟ 
ɝɟɧɟɪɢɪɚɬ ɫ ɢɧɫɬɪɭɦɟɧɬɚ wsdl 
 ɉɪɢɦɟɪ: 

 

 

 Ɋɟɡɭɥɬɚɬɴɬ ɟ ɩɪɨɤɫɢ ɤɥɚɫɴɬ 
AddService.cs 

 Ɂɚ ɜɫɟɤɢ ɦɟɬɨɞ XXX ɫɟ ɝɟɧɟɪɢɪɚɬ 3 
ɦɟɬɨɞɚ ɫ ɩɨɞɯɨɞɹɳɢɬɟ ɩɚɪɚɦɟɬɪɢ: 
 XXX(…) – ɡɚ ɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ 

 BeginXXX(…) ɢ EndXXX(…) – ɡɚ ɚɫɢɧɯɪɨɧɧɨ 
ɢɡɜɢɤɜɚɧɟ 

wsdl http://localhost/Demo-1-AddService/Demo-1-
AddService.asmx?wsdl 



ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɩɪɨɤɫɢ ɤɥɚɫ 

 ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɩɪɨɤɫɢ ɤɥɚɫɨɜɟɬɟ ɟ 
ɤɚɬɨ ɨɛɢɤɧɨɜɟɧɢɬɟ ɤɥɚɫɨɜɟ 

 ɂɧɫɬɚɧɰɢɪɚ ɫɟ ɩɪɨɤɫɢ ɤɥɚɫɴɬ 

 ɂɡɜɢɤɜɚɬ ɦɭ ɫɟ ɦɟɬɨɞɢɬɟ 

 

 

 Ɇɟɬɨɞɢɬɟ ɦɨɝɚɬ ɞɚ ɩɪɟɞɢɡɜɢɤɚɬ 
SoapException ɢɥɢ WebException 

 ɉɪɢ ɩɪɨɦɹɧɚ ɧɚ ɢɧɬɟɪɮɟɣɫɚ ɧɚ 
АОЛ ɭɫɥɭɝɚɬɚ ɬɪɹɛɜɚ ɞɚ ɫɟ 
ɝɟɧɟɪɢɪɚ ɨɬɧɨɜɨ ɩɪɨɤɫɢ ɤɥɚɫɴɬ 

AddService addSevice = new AddService(); 

int sum = addService.Add(5, 6); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #2 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ Web ɭɫɥɭɝɚ 



Web ɭɫɥɭɝɢɬɟ ɢ VS.NET 

 Visual Studio .NET ɢɦɚ ɫɢɥɧɚ 
ɩɨɞɞɪɴɠɤɚ ɡɚ Web ɭɫɥɭɝɢ 

 ɋɴɡɞɚɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 

 

 Ʉɨɧɫɭɦɢɪɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 

 Ⱥɜɬɨɦɚɬɢɱɧɨ ɝɟɧɟɪɢɪɚɧɟ ɧɚ ɩɪɨɤɫɢ 
ɤɥɚɫ ɩɨ WSDL ɨɩɢɫɚɧɢɟɬɨ 



ɋɴɡɞɚɜɚɧɟ ɧɚ ɭɫɥɭɝɚ ɫ VS.NET 

 ɉɪɢ ɫɴɡɞɚɜɚɧɟ ɧɚ ɧɨɜɚ Web-ɭɫɥɭɝɚ 
VS.NET 2003 ɩɪɚɜɢ ɫɥɟɞɧɨɬɨ: 
1. ɋɴɡɞɚɜɚ .slЧ ɮɚɣɥ: 

 
 
 

2. ɋɴɡɞɚɜɚ ɜɢɪɬɭɚɥɧɚ ɞɢɪɟɤɬɨɪɢɹ ɜ IIS: 

 

3. ɋɴɡɞɚɜɚ ɜ ɧɟɹ ɮɚɣɥɨɜɟɬɟ ɧɚ ɩɪɨɟɤɬɚ: 

C:\Documents and Settings\<your user name>\ 
My Documents\Visual Studio Projects\ 
<WebServiceName>\<WebServiceName>.sln 

C:\Inetput\wwwroot\<WebAppName> 

<WebServiceName>.csproj, <WebServiceName>.asmx, 
<WebServiceName>.asmx.cs, <WebServiceName>.resx, 
Web.config, Global.asax, Global.asax.cs 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #3 

 ɋɴɡɞɚɜɚɧɟ ɧɚ Web ɭɫɥɭɝɚ ɫ VS.NET 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #4 

 Ʉɨɧɫɭɦɢɪɚɧɟ ɧɚ Web ɭɫɥɭɝɚ ɫ VS.NET 



Ⱥɬɪɢɛɭɬɢ ɡɚ Web ɭɫɥɭɝɢɬɟ 
 Ⱥɬɪɢɛɭɬɴɬ [WebService] 

 Ɂɚɞɚɜɚ ɨɩɢɫɚɧɢɟ ɧɚ АОЛ ɭɫɥɭɝɚɬɚ 

 Namespace – ɡɚɞɚɜɚ БML ɩɪɨɫɬɪɚɧɫɬɜɨ, ɤɨɟɬɨ 
ɢɞɟɧɬɢɮɢɰɢɪɚ ɭɧɢɤɚɥɧɨ ɭɫɥɭɝɚɬɚ 

 Name – ɢɦɟ ɧɚ ɭɫɥɭɝɚɬɚ 

 Description – ɬɟɤɫɬɨɜɨ ɨɩɢɫɚɧɢɟ ɧɚ ɭɫɥɭɝɚɬɚ 

 Ⱥɬɪɢɛɭɬɴɬ [WebMethod] 
 ɍɤɚɡɜɚ, ɱɟ ɞɚɞɟɧ ɦɟɬɨɞ ɟ ɞɨɫɬɴɩɟɧ ɡɚ 

ɤɥɢɟɧɬɢɬɟ ɧɚ АОЛ ɭɫɥɭɝɚɬɚ 

 EnableSession=true – ɩɨɡɜɨɥɹɜɚ ɢɡɩɨɥɡɜɚɧɟ 
ɧɚ ɫɟɫɢɹ (Session ɨɛɟɤɬɚ ɜ ASP.NET) 

 Description – ɬɟɤɫɬɨɜɨ ɨɩɢɫɚɧɢɟ ɧɚ ɦɟɬɨɞɚ 



Ⱥɬɪɢɛɭɬɢ ɧɚ ɭɫɥɭɝɢɬɟ – ɩɪɢɦɟɪ 

[WebService( 
    Description="Demo Web service – " + 
        " demonstrates complex type marshalling.", 
    Namespace="http://www.devbg.org/services/" + 
        "Demo_5_Service_Types/2004/12/17", 
    Name="Demo 5 - Service Types")] 
public class TypesService : 
    System.Web.Services.WebService 
{ 
    ... 

    [WebMethod( 
        Description="Returns the list of " + 
            "currently active issues.", 
        EnableSession=true)] 
    public Issue[] GetIssues() { … } 
    ... 
} 



ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɬɢɩɨɜɟ 

 ɉɪɟɯɜɴɪɥɹɧɟɬɨ ɧɚ ɬɢɩɨɜɟɬɟ (type 
marshalling) ɜ .NET Framework ɫɟ 
ɢɡɜɴɪɲɜɚ ɚɜɬɨɦɚɬɢɱɧɨ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɜɝɪɚɞɟɧɚɬɚ XML ɫɟɪɢɚɥɢɡɚɰɢɹ 

 Ʉɚɬɨ ɩɚɪɚɦɟɬɪɢ ɢ ɜɪɴɳɚɧɚ ɫɬɨɣɧɨɫɬ ɧɚ 
ɦɟɬɨɞɢɬɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɢɡɩɨɥɡɜɚɧɢ: 

Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

ɉɪɢɦɢɬɢɜɧɢ 
ɬɢɩɨɜɟ 

ɇɚɩɪɢɦɟɪ: string, char, byte, bool, 
sbyte, int, uint, long, ulong, short, 
ushort, float, double, decimal, … 

ɂɡɛɪɨɟɧɢ 
ɬɢɩɨɜɟ 

ɇɚɩɪɢɦɟɪ: enum Color {Red, Blue} 
ɉɪɟɞɚɜɚɬ ɫɟ ɤɚɬɨ ɧɢɡɨɜɟ. ɉɨɥɡɜɚɬ ɫɟ 
ɢɦɟɧɚɬɚ ɧɚ ɢɡɛɪɨɟɧɢɬɟ ɫɬɨɣɧɨɫɬɢ. 



ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɬɢɩɨɜɟ 

 Ʉɚɬɨ ɩɚɪɚɦɟɬɪɢ ɢ ɜɪɴɳɚɧɚ ɫɬɨɣɧɨɫɬ ɧɚ 
ɦɟɬɨɞɢɬɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɢɡɩɨɥɡɜɚɧɢ: 

Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

Ʉɥɚɫɨɜɟ ɢ 
ɫɬɪɭɤɬɭɪɢ 

ɉɪɟɞɚɜɚɬ ɫɟ ɫɚɦɨ ɩɭɛɥɢɱɧɢɬɟ ɩɨɥɟɬɚ ɢ 
ɫɜɨɣɫɬɜɚ ɧɚ ɤɥɚɫɨɜɟɬɟ ɢ ɫɬɪɭɤɬɭɪɢɬɟ. 
ɉɨɞɞɴɪɠɚɬ ɫɟ ɜɥɨɠɟɧɢ ɬɢɩɨɜɟ ɢ 
ɞɴɪɜɨɜɢɞɧɢ ɫɬɪɭɤɬɭɪɢ, ɧɨ ɧɟ ɢ ɰɢɤɥɢ. 
Ɍɪɹɛɜɚ ɞɚ ɟ ɞɟɮɢɧɢɪɚɧ ɤɨɧɫɬɪɭɤɬɨɪ ɛɟɡ 
ɩɚɪɚɦɟɬɪɢ! ɉɨɥɡɜɚ ɫɟ БML ɫɟɪɢɚɥɢɡɚɰɢɹ. 
ɉɪɢɦɟɪɢ: 
public struct Point 
{ public int x, y; } 

public class Student 
{ public int Age { get {…} set {…} } 



ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɬɢɩɨɜɟ 

 Ʉɚɬɨ ɩɚɪɚɦɟɬɪɢ ɢ ɜɪɴɳɚɧɚ ɫɬɨɣɧɨɫɬ ɧɚ 
ɦɟɬɨɞɢɬɟ ɦɨɝɚɬ ɞɚ ɛɴɞɚɬ ɢɡɩɨɥɡɜɚɧɢ: 

Ɍɢɩ Ɉɩɢɫɚɧɢɟ 

Ɇɚɫɢɜɢ 
Ɇɚɫɢɜɢ ɨɬ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ, ɢɡɛɪɨɟɧɢ 
ɬɢɩɨɜɟ, ɤɥɚɫɨɜɟ ɢɥɢ ɫɬɪɭɤɬɭɪɢ 
ɇɚɩɪɢɦɟɪ: string[], Color[], Point[] 

Ʉɨɥɟɤɰɢɢ 

Ʉɨɥɟɤɰɢɢ ɨɬ ɩɪɢɦɢɬɢɜɧɢ ɬɢɩɨɜɟ, 
ɢɡɛɪɨɟɧɢ ɬɢɩɨɜɟ, ɤɥɚɫɨɜɟ ɢɥɢ ɫɬɪɭɤɬɭɪɢ. 
ɉɪɢɦɟɪ: ICollection, ArrayList, … 
ɉɪɟɞɚɜɚɬ ɫɟ ɤɚɬɨ ɦɚɫɢɜɢ. 

DataSet 
ɨɛɟɤɬɢ 

ADO.NET DataSet ɨɛɟɤɬɢ. ɉɪɟɞɚɜɚɬ ɫɟ 
ɡɚɟɞɧɨ ɫ БSD ɫɯɟɦɚɬɚ, ɤɨɹɬɨ ɨɩɢɫɜɚ 
ɫɬɪɭɤɬɭɪɚɬɚ ɢɦ. 

XmlNode БML ɮɪɚɝɦɟɧɬɢ. ɉɪɟɞɚɜɚɬ ɫɟ ɜ ɱɢɫɬ ɜɢɞ. 



Deployment ɧɚ Web ɭɫɥɭɝɚ 

 ɂɫɤɚɦɟ ɞɚ ɩɭɛɥɢɤɭɜɚɦɟ АОЛ-ɭɫɥɭɝɚ 
МyService, ɤɨɹɬɨ ɢɦɚɦɟ ɧɚ ɫɨɪɫ-ɤɨɞ 

1. Ʉɨɩɢɪɚɦɟ ɜɫɢɱɤɢ ɮɚɣɥɨɜɟ ɧɚ ɭɫɥɭɝɚɬɚ 
ɜ C:\Inetpub\wwwroot\MyService 

2. Ɉɬ IIS ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɚɬɚ ɤɨɧɡɨɥɚ 
ɫɴɡɞɚɜɚɦɟ АОЛ ɩɪɢɥɨɠɟɧɢɟ ɡɚ 
ɜɢɪɬɭɚɥɧɚɬɚ ɞɢɪɟɤɬɨɪɢɹ MyService 

3. Ʉɨɦɩɢɥɢɪɚɦɟ ɭɫɥɭɝɚɬɚ ɫ VS.NET 

 Ⱥɤɨ ɧɹɦɚ ɞɚ ɞɟɛɴɝɜɚɦɟ (ɧɚɩɪɢɦɟɪ 
ɩɪɢ RОlОКsО), ɢɡɬɪɢɜɚɦɟ ɫɨɪɫ-ɤɨɞɚ: 
del *.cs *.csproj *.resx *.webinfo … 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #5 

 ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɫɥɨɠɧɢ ɬɢɩɨɜɟ – 
Web ɭɫɥɭɝɚɬɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #6 

 ɉɪɟɯɜɴɪɥɹɧɟ ɧɚ ɫɥɨɠɧɢ ɬɢɩɨɜɟ – 
ɤɥɢɟɧɬ ɡɚ Web ɭɫɥɭɝɚɬɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #7 

 Ⱦɟɛɴɝɜɚɧɟ ɧɚ Web ɭɫɥɭɝɢ 



Ɇɨɞɟɥɴɬ ɧɚ ɢɡɩɴɥɧɟɧɢɟ 

 Ɂɚ ɜɫɹɤɚ ɡɚɹɜɤɚ ɤɴɦ Web ɭɫɥɭɝɚ 
ASP.NET ɩɪɚɜɢ ɫɥɟɞɧɨɬɨ: 

1. ɂɧɫɬɚɧɰɢɪɚ ɤɥɚɫɚ ɧɚ Web-ɭɫɥɭɝɚɬɚ 

2. Ɂɚɞɟɥɹ ɨɬɞɟɥɧɚ ɧɢɲɤɚ ɨɬ ɩɭɥɚ 

3. ɂɡɩɴɥɧɹɜɚ ɡɚɹɜɤɚɬɚ ɜ ɬɚɡɢ ɧɢɲɤɚ 

4. ȼɪɴɳɚ ɪɟɡɭɥɬɚɬɚ ɤɴɦ ɤɥɢɟɧɬɚ 

5. ȼɪɴɳɚ ɧɢɲɤɚɬɚ ɜ ɨɛɪɚɬɧɨ ɩɭɥɚ 

6. Ɉɫɬɚɜɹ ɢɧɫɬɚɧɰɢɹɬɚ ɧɚ ɤɥɚɫɚ ɧɚ 
ɭɫɥɭɝɚɬɚ ɞɚ ɛɴɞɟ ɭɧɢɳɨɠɟɧɚ ɨɬ GC 

 Ɂɚɹɜɤɢɬɟ ɫɟ ɩɨɞɪɟɠɞɚɬ ɜ ɨɩɚɲɤɚ ɢ ɫɟ 
ɢɡɩɴɥɧɹɜɚɬ ɩɨ ɧɹɤɨɥɤɨ ɟɞɧɨɜɪɟɦɟɧɧɨ 



Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ 

 Ⱥɫɢɧɯɪɨɧɧɨɬɨ ɢɡɜɢɤɜɚɧɟ ɫɟ ɢɡɩɨɥɡɜɚ ɩɪɢ 
ɜɪɟɦɟɨɬɧɟɦɚɳɢ ɨɩɟɪɚɰɢɢ ɫ АОЛ ɭɫɥɭɝɢ 

 Ɂɚ ɚɫɢɧɯɪɨɧɧɢ ɢɡɜɢɤɜɚɧɢɹ ɜ ɩɪɨɤɫɢ ɤɥɚɫɚ 
ɢɦɚ ɦɟɬɨɞɢ BeginXXX(…) ɢ EndXXX(…) 

 ɉɪɢ ɡɚɜɴɪɲɜɚɧɟ ɭɫɥɭɝɚɬɚ ɢɡɜɢɤɜɚ ɡɚɞɚɞɟɧ 
ɦɟɬɨɞ ɡɚ ɨɛɪɚɬɧɨ ɢɡɜɢɤɜɚɧɟ (callback) 

public void static Main() 
{ 
    AsyncCallback cb = new AsyncCallback(CallFinished); 
    service.BeginLongProcess(params, cb, service); 
} 

private void CallFinished(IAsyncResult asyncResult) 
{ 
    Console.WriteLine("Async call completed."); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #8 

 Ⱥɫɢɧɯɪɨɧɧɨ ɢɡɜɢɤɜɚɧɟ ɧɚ Web ɭɫɥɭɝɚ 



Web ɭɫɥɭɝɢ ɢ ɪɚɛɨɬɚ ɫ ɞɚɧɧɢ 

 АОЛ ɭɫɥɭɝɢɬɟ ɱɟɫɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɡɚ 
ɞɨɫɬɴɩ ɞɨ ɞɚɧɧɢ 
 Ɉɛɢɤɧɨɜɟɧɨ ɫɟ ɩɪɟɯɜɴɪɥɹɬ DataSet 

ɨɛɟɤɬɢ ɢɥɢ ɦɚɫɢɜɢ ɫ ɞɚɧɧɢ 

 Web ɭɫɥɭɝɚɬɚ ɪɟɚɥɢɡɢɪɚ: 
 ɂɡɜɥɢɱɚɧɟɬɨ ɧɚ ɞɚɧɧɢ 

 ɉɪɨɦɹɧɚɬɚ ɧɚ ɞɚɧɧɢ 

Web ɭɫɥɭɝɚ 

ɂɡɜɢɤɜɚɧɟ ɧɚ АОЛ ɭɫɥɭɝɚ ɂɡɩɴɥɧɟɧɢɟ ɧК 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 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #9 

 Ⱦɨɫɬɴɩ ɞɨ ɞɚɧɧɢ ɩɪɟɡ Web ɭɫɥɭɝɚ – 
ɭɫɥɭɝɚɬɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #10 

 Ⱦɨɫɬɴɩ ɞɨ ɞɚɧɧɢ ɩɪɟɡ Web ɭɫɥɭɝɚ – 
ɤɥɢɟɧɬɫɤɨɬɨ ɩɪɢɥɨɠɟɧɢɟ 



ɉɨɞɞɪɴɠɤɚ ɧɚ ɫɟɫɢɢ 

 ASP.NET Web ɭɫɥɭɝɢɬɟ ɩɨɞɞɴɪɠɚɬ 
ɫɟɫɢɢ, ɤɚɤɬɨ ɜɫɢɱɤɢ Web ɩɪɢɥɨɠɟɧɢɹ 

 Session – ɫɴɞɴɪɠɚ ɬɟɤɭɳɚɬɚ ɫɟɫɢɹ 

 Application – ɫɴɞɴɪɠɚ ɤɨɧɬɟɤɫɬɚ ɧɚ Web 
ɩɪɢɥɨɠɟɧɢɟɬɨ 

 Ɋɚɡɪɟɲɚɜɚɧɟ ɧɚ ɫɟɫɢɹɬɚ ɩɪɢ ɭɫɥɭɝɚɬɚ: 
 

 Ɋɚɡɪɟɲɚɜɚɧɟ ɧɚ ɫɟɫɢɹɬɚ ɩɪɢ ɤɥɢɟɧɬɚ: 

[WebMethod(EnableSession=true)] 

MyService myService = new MyService(); 
myService.CookieContainer = 
    new System.Net.CookieContainer(); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #11 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɢ – Web ɭɫɥɭɝɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #12 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɢ – ɤɥɢɟɧɬ ɡɚ Web 
ɭɫɥɭɝɚɬɚ 



ɋɢɝɭɪɧɨɫɬ ɧɚ Web ɭɫɥɭɝɢɬɟ 

 ɑɟɫɬɨ ɩɴɬɢ ɫɟ ɢɡɢɫɤɜɚ ɧɹɤɨɢ ɦɟɬɨɞɢ ɞɚ 
ɧɟ ɦɨɝɚɬ ɞɚ ɫɟ ɜɢɤɚɬ ɛɟɡ ɚɜɬɟɧɬɢɤɚɰɢɹ 

 Ɂɚɳɢɬɚɬɚ ɨɬ ɧɟɨɬɨɪɢɡɢɪɚɧ ɞɨɫɬɴɩ ɦɨɠɟ 
ɞɚ ɫɟ ɧɚɩɪɚɜɢ ɩɨ ɧɹɤɨɥɤɨ ɧɚɱɢɧɚ: 
 ȼɫɟɤɢ ɦɟɬɨɞ ɞɚ ɢɦɚ ɞɨɩɴɥɧɢɬɟɥɧɢ 

ɩɚɪɚɦɟɬɪɢ (ɩɨɬɪɟɛɢɬɟɥ, ɩɚɪɨɥɚ ɢ ɞɪ.) 
 ɑɪɟɡ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɹ 

 ɑɪɟɡ ɫɪɟɞɫɬɜɚɬɚ ɧɚ Web Services 
Enhancements (WSE). WSE ɩɨɞɞɴɪɠɚɬ: 
 Ʉɪɢɩɬɢɪɚɧɟ ɧɚ ɬɪɚɮɢɤɚ 

 ɐɢɮɪɨɜɨ ɩɨɞɩɢɫɜɚɧɟ 

 Ⱥɜɬɟɧɬɢɤɚɰɢɹ ɱɪɟɡ ɰɢɮɪɨɜɢ ɫɟɪɬɢɮɢɤɚɬɢ 



ɋɢɝɭɪɧɨɫɬ ɱɪɟɡ ɫɟɫɢɢ 

1. Ⱦɨɛɚɜɹɦɟ ɦɟɬɨɞ ɡɚ ɚɜɬɟɧɬɢɤɚɰɢɹ ɧɚ 
ɩɨɬɪɟɛɢɬɟɥ: 
[WebMethod(EnableSession = true, Description = 
    "Checks given login and creates a session.")] 
public void Login(string aUser, string aPassword) 
{ 
    if ( user/pass is valid ) 
    { 
        Session["user"] = aUser; 
    } 
    else 
    { 
        throw new Exception("Ivalid login!"); 
    } 
} 



ɋɢɝɭɪɧɨɫɬ ɱɪɟɡ ɫɟɫɢɢ 

2. ȼɴɜ ɜɫɟɤɢ ɡɚɳɢɬɟɧ ɦɟɬɨɞ ɩɪɨɜɟɪɹɜɚɦɟ 
ɞɚɥɢ ɢɦɚ ɚɜɬɟɧɬɢɤɢɪɚɧ ɩɨɬɪɟɛɢɬɟɥ: 

[WebMethod(EnableSession = true, Description = 
    "This method requires active session.")] 
public string GetProtectedData() 
{ 
    string user = (string) Session["user"]; 
    if (user != null) 
    { 
        return "This is protected data!"; 
    } 
    else 
    { 
        throw new Exception("Access denied!"); 
    } 
} 



ɂɡɤɥɸɱɟɧɢɹɬɚ ɜ Web ɭɫɥɭɝɢɬɟ 

 Ʉɨɝɚɬɨ АОЛ ɭɫɥɭɝɚ ɯɜɴɪɥɢ ɢɡɤɥɸɱɟɧɢɟ, 
ɤɥɢɟɧɬɴɬ ɩɨɥɭɱɚɜɚ SoapException 
 Ɉɪɢɝɢɧɚɥɧɢɹɬ ɬɢɩ ɧɚ ɢɡɤɥɸɱɟɧɢɟɬɨ ɫɟ ɝɭɛɢ 

 Ƚɭɛɹɬ ɫɟ ɜɥɨɠɟɧɢɬɟ (ТЧЧОr) ɢɡɤɥɸɱɟɧɢɹ 

 Ɂɚɩɚɡɜɚ ɫɟ ɬɟɤɫɬɴɬ (ɫɜɨɣɫɬɜɨɬɨ Message) 

 Ɂɚ ɞɚ ɜɪɴɳɚɦɟ ɢɧɮɨɪɦɚɰɢɹ ɡɚ 
ɩɪɨɛɥɟɦ, ɜɴɡɧɢɤɧɚɥ ɜ АОЛ ɦɟɬɨɞ: 
 Ⱦɟɮɢɧɢɪɚɦɟ ɢɡɛɪɨɟɧ ɬɢɩ (enum), 

ɫɴɞɴɪɠɚɳ ɜɴɡɦɨɠɧɢɬɟ ɝɪɟɲɤɢ 

 ȼɪɴɳɚɦɟ ɨɬ АОЛ ɦɟɬɨɞɚ ɤɨɞ ɧɚ ɝɪɟɲɤɚ – 
ɢɧɫɬɚɧɰɢɹ ɧɚ ɢɡɛɪɨɟɧɢɹ ɬɢɩ 

 Ʉɥɢɟɧɬɴɬ ɩɪɨɜɟɪɹɜɚ ɤɨɞɚ ɡɚ ɝɪɟɲɤɚ 



ɂɡɤɥɸɱɟɧɢɹɬɚ ɜ Web ɭɫɥɭɝɢɬɟ 

[WebMethod] 
public UserError AddUser(string aUser, string aPass) 
{ 
    if ( aUser is invalid ) 
        return UserError.InvalidUser; 
    if ( aPass is invalid ) 
        return UserError.InvalidPassword; 
    ... 
    return UserError.Success; 
} 
 
public enum UserError 
{ 
    Success, 
    UserAlreadyExists, 
    InvalidUser, 
    InvalidPassword, 
    DatabaseError 
} 



ɉɪɢɦɟɪ 



ɂɡɩɨɥɡɜɚɧɟ ɨɬ HTML  ɫɬɪɚɧɢɰɚ 
#1 

<form target="_blank"  
action= 
'http://localhost:14572/WebSite10/Service.asmx/FahrenheitToCelsius'
method="POST">  

<table> 
  <tr> 
    <td>Fahrenheit to Celsius:</td> 
    <td><input class="frmInput" type="text"  
    size="30" name="Fahrenheit"></td> 
  </tr> 
  <tr> 
    <td></td> 
    <td align="right"> <input type="submit"  
    value="Submit" class="button"></td> 
  </tr> 
</table> 
</form> 
 



ɂɡɩɨɥɡɜɚɧɟ ɨɬ HTML  ɫɬɪɚɧɢɰɚ 

 

<form target="_blank" action= 
'http://localhost:14572/WebSite10/Service.asmx/CelsiusToFahrenheit' 

method="POST">  
<table> 
  <tr> 
    <td>Celsius to Fahrenheit:</td> 
    <td><input class="frmInput" type="text"  
    size="30" name="Celsius"></td> 
  </tr> 
  <tr> 
    <td></td> 
    <td align="right"> <input type="submit"  
    value="Submit" class="button"></td> 
  </tr> 
</table> 
</form> 







<form target="_blank" action='http://localhost:1036/WebSite1/Service.asmx/FahrenheitToCelsius'  

method="POST">  

<table> 

  <tr> 

    <td>Fahrenheit to Celsius:</td> 

    <td><input class="frmInput" type="text"  

    size="30" name="Fahrenheit"></td> 

  </tr> 

  <tr> 

    <td></td> 

    <td align="right"> <input type="submit"  

    value="Submit" class="button"></td> 

  </tr> 

</table> 

</form> 

 

test 



wsdl 



DISCO 



WEB SERVICE - 2 



ɉɨɞɞɪɴɠɤɚ ɧɚ ɫɟɫɢɢ 

 ASP.NET Web ɭɫɥɭɝɢɬɟ ɩɨɞɞɴɪɠɚɬ 
ɫɟɫɢɢ, ɤɚɤɬɨ ɜɫɢɱɤɢ Web ɩɪɢɥɨɠɟɧɢɹ 

 Session – ɫɴɞɴɪɠɚ ɬɟɤɭɳɚɬɚ ɫɟɫɢɹ 

 Application – ɫɴɞɴɪɠɚ ɤɨɧɬɟɤɫɬɚ ɧɚ Web 
ɩɪɢɥɨɠɟɧɢɟɬɨ 

 Ɋɚɡɪɟɲɚɜɚɧɟ ɧɚ ɫɟɫɢɹɬɚ ɩɪɢ ɭɫɥɭɝɚɬɚ: 
 

 Ɋɚɡɪɟɲɚɜɚɧɟ ɧɚ ɫɟɫɢɹɬɚ ɩɪɢ ɤɥɢɟɧɬɚ: 

[WebMethod(EnableSession=true)] 

MyService myService = new MyService(); 

myService.CookieContainer = 

    new System.Net.CookieContainer(); 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #11 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɢ – Web ɭɫɥɭɝɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #12 

 ɂɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɢ – ɤɥɢɟɧɬ ɡɚ Web 
ɭɫɥɭɝɚɬɚ 



ɋɢɝɭɪɧɨɫɬ ɧɚ Web ɭɫɥɭɝɢɬɟ 

 ɑɟɫɬɨ ɩɴɬɢ ɫɟ ɢɡɢɫɤɜɚ ɧɹɤɨɢ ɦɟɬɨɞɢ ɞɚ 
ɧɟ ɦɨɝɚɬ ɞɚ ɫɟ ɜɢɤɚɬ ɛɟɡ ɚɜɬɟɧɬɢɤɚɰɢɹ 

 Ɂɚɳɢɬɚɬɚ ɨɬ ɧɟɨɬɨɪɢɡɢɪɚɧ ɞɨɫɬɴɩ ɦɨɠɟ 
ɞɚ ɫɟ ɧɚɩɪɚɜɢ ɩɨ ɧɹɤɨɥɤɨ ɧɚɱɢɧɚ: 
 ȼɫɟɤɢ ɦɟɬɨɞ ɞɚ ɢɦɚ ɞɨɩɴɥɧɢɬɟɥɧɢ 

ɩɚɪɚɦɟɬɪɢ (ɩɨɬɪɟɛɢɬɟɥ, ɩɚɪɨɥɚ ɢ ɞɪ.) 
 ɑɪɟɡ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɫɟɫɢɹ 

 ɑɪɟɡ ɫɪɟɞɫɬɜɚɬɚ ɧɚ Web Services 
Enhancements (WSE). WSE ɩɨɞɞɴɪɠɚɬ: 
 Кɪɢɩɬɢɪɚɧɟ ɧɚ ɬɪɚɮɢɤɚ 

 ɐɢɮɪɨɜɨ ɩɨɞɩɢɫɜɚɧɟ 

 Аɜɬɟɧɬɢɤɚɰɢɹ ɱɪɟɡ ɰɢɮɪɨɜɢ ɫɟɪɬɢɮɢɤɚɬɢ 



ɋɢɝɭɪɧɨɫɬ ɱɪɟɡ ɫɟɫɢɢ 

1. Ⱦɨɛɚɜɹɦɟ ɦɟɬɨɞ ɡɚ ɚɜɬɟɧɬɢɤɚɰɢɹ ɧɚ 
ɩɨɬɪɟɛɢɬɟɥ: 
[WebMethod(EnableSession = true, Description = 

    "Checks given login and creates a session.")] 

public void Login(string aUser, string aPassword) 

{ 

    if ( user/pass is valid ) 

    { 

        Session["user"] = aUser; 

    } 

    else 

    { 

        throw new Exception("Ivalid login!"); 

    } 

} 



ɋɢɝɭɪɧɨɫɬ ɱɪɟɡ ɫɟɫɢɢ 

2. ȼɴɜ ɜɫɟɤɢ ɡɚɳɢɬɟɧ ɦɟɬɨɞ ɩɪɨɜɟɪɹɜɚɦɟ 
ɞɚɥɢ ɢɦɚ ɚɜɬɟɧɬɢɤɢɪɚɧ ɩɨɬɪɟɛɢɬɟɥ: 

[WebMethod(EnableSession = true, Description = 

    "This method requires active session.")] 

public string GetProtectedData() 

{ 

    string user = (string) Session["user"]; 

    if (user != null) 

    { 

        return "This is protected data!"; 

    } 

    else 

    { 

        throw new Exception("Access denied!"); 

    } 

} 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #13 

 Ɂɚɳɢɬɚ ɧɚ ɞɨɫɬɴɩɚ ɞɨ Web ɭɫɥɭɝɚ 
ɱɪɟɡ ɫɟɫɢɹ – Web ɭɫɥɭɝɚɬɚ 



Ⱦɟɦɨɧɫɬɪɚɰɢɹ #14 

 Ɂɚɳɢɬɚ ɧɚ ɞɨɫɬɴɩɚ ɞɨ Web ɭɫɥɭɝɚ 
ɱɪɟɡ ɫɟɫɢɹ – ɤɥɢɟɧɬ ɡɚ Web ɭɫɥɭɝɚɬɚ 



ɂɡɤɥɸɱɟɧɢɹɬɚ ɜ Web ɭɫɥɭɝɢɬɟ 

 Кɨɝɚɬɨ WОb ɭɫɥɭɝɚ ɯɜɴɪɥɢ ɢɡɤɥɸɱɟɧɢɟ, 
ɤɥɢɟɧɬɴɬ ɩɨɥɭɱɚɜɚ SoapException 
 Ɉɪɢɝɢɧɚɥɧɢɹɬ ɬɢɩ ɧɚ ɢɡɤɥɸɱɟɧɢɟɬɨ ɫɟ ɝɭɛɢ 

 Ƚɭɛɹɬ ɫɟ ɜɥɨɠɟɧɢɬɟ (iЧЧОr) ɢɡɤɥɸɱɟɧɢɹ 

 Ɂɚɩɚɡɜɚ ɫɟ ɬɟɤɫɬɴɬ (ɫɜɨɣɫɬɜɨɬɨ Message) 

 Ɂɚ ɞɚ ɜɪɴɳɚɦɟ ɢɧɮɨɪɦɚɰɢɹ ɡɚ 
ɩɪɨɛɥɟɦ, ɜɴɡɧɢɤɧɚɥ ɜ WОb ɦɟɬɨɞ: 
 Ⱦɟɮɢɧɢɪɚɦɟ ɢɡɛɪɨɟɧ ɬɢɩ (enum), 

ɫɴɞɴɪɠɚɳ ɜɴɡɦɨɠɧɢɬɟ ɝɪɟɲɤɢ 

 ȼɪɴɳɚɦɟ ɨɬ WОb ɦɟɬɨɞɚ ɤɨɞ ɧɚ ɝɪɟɲɤɚ – 
ɢɧɫɬɚɧɰɢɹ ɧɚ ɢɡɛɪɨɟɧɢɹ ɬɢɩ 

 Кɥɢɟɧɬɴɬ ɩɪɨɜɟɪɹɜɚ ɤɨɞɚ ɡɚ ɝɪɟɲɤɚ 



ɂɡɤɥɸɱɟɧɢɹɬɚ ɜ Web ɭɫɥɭɝɢɬɟ 

[WebMethod] 

public UserError AddUser(string aUser, string aPass) 

{ 

    if ( aUser is invalid ) 

        return UserError.InvalidUser; 

    if ( aPass is invalid ) 

        return UserError.InvalidPassword; 

    ... 

    return UserError.Success; 

} 

 

public enum UserError 

{ 

    Success, 

    UserAlreadyExists, 

    InvalidUser, 

    InvalidPassword, 

    DatabaseError 

} 



XML SCHEMA 



Schema 

 A schema is a collection of: 

 type definitions 

 simple type 

 complex type (contains element or attribute) 

 element declarations  



Example xml & xsd 



Complex Type Definitions 

• The elements must appear in the same sequence 

• The attribute must contain “US” 



Complex Type Definition 

• The “ref” attribute is for referencing an existing element 

• The value of this attribute must reference a global element (declared 

directly under schema) 



Occurrence Constraints 

 For elements: 
 minOccurs: default 1 

 maxOccurs: defalut 1  

 For attributes the “use” attribute has the following value: 
 required 

 optional (default) 

 prohibited 

 “default” attribute is for both attribute and element 
definitions 

 default attribute values apply when attributes are 
missing, default element values apply when elements 
are empty 



Global Elements 

 The declaration enables the element to 
appear at the top-level of an instance 
document 

 In the example, both purchaseOrder and 
comment can be the root 

 cardinality constraints can not be put to 

global declarations  



Simple Types 

 string 

 normalizedString 
 token 

 byte 

 unsignedByte 

 base64Binary 

 hexBinary 
 integer 

 positiveInteger 

 negativeInteger 

 nonNegativeInteger 

 nonPositiveInteger 
 int 

 unsignedInt 

 long 

 unsignedLong 

 decimal 

 float 

 double 
 boolean 

 time 

 dateTime 

 duration 

 date 
 anyURI 

 language 

 .......... 



New simple types 

 by deriving from 

existing simple types 

(restricting) 



Enumeration 



List Types 



Union Type 



Anonymous Type 



Complex Types from Simple 
Types 



Empty Content 



Content Structure 

 all 

 sequence 

 choice 



Choice & Group 



All  



XML 

(eXtensible Markup Language ) 



ɋɴɞɴɪɠɚɧɢɟ  

 Кɚɤɜɨ ɟ XML? 

 XML ɢ HTML 

 Кɨɝɚ ɫɟ ɢɡɩɨɥɡɜɚ XML? 

 ɉɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɢɦɟɧɚ 

 ɋɯɟɦɢ ɢ ɜɚɥɢɞɚɰɢя – DTD, XSD ɢ XDR ɫɯɟɦɢ 

 Ɋɟɞɚɤɬɨɪɴɬ ɡɚ ɫɯɟɦɢ ɧɚ VS.NET 

 XML ɩɚɪɫɟɪɢ 

 XML ɩɨɞɞɪɴɠɤɚ ɜ .NET FramОаork 

 Ɋɚɛɨɬɚ ɫ DOM ɩɚɪɫɟɪɚ – ɤɥɚɫɨɜɟɬɟ XmlNode 

ɢ XmlDocument 



ɋɴɞɴɪɠɚɧɢɟ  

 SAX ɩɚɪɫɟɪɢ ɢ ɤɥɚɫɴɬ XmlReader 
 Кɨɝɚ ɞɚ ɢɡɩɨɥɡɜɚɦɟ DOM ɢ ɤɨɝɚ SAX? 

 ɋɴɡɞɚɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬɢ ɫ XmlWriter 
 Вɚɥɢɞɚɰɢя ɧɚ XML ɩɨ ɫɯɟɦɚ 

 Ɋɚɛɨɬɚ ɫ XPatС – ɤɥɚɫɨɜɟɬɟ XPathNavigator 

ɢ XPathDocument 
 XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜ .NET FramОаork 



Кɚɤɜɨ ɟ XML? 

 XML ɟ: 
 ɭɧɢɜɟɪɫɚɥɟɧ ɟɡɢɤ (ɧɨɬɚɰɢя) ɡɚ ɨɩɢɫɚɧɢɟ ɧɚ 

ɫɬɪɭɤɬɭɪɢɪɚɧɢ ɞɚɧɧɢ 

 ɞɚɧɧɢɬɟ ɫɟ ɫɴɯɪɚɧяɜɚɬ ɡɚɟɞɧɨ ɫ ɦɟɬɚ-
ɢɧɮɨɪɦɚɰɢя ɡɚ ɬяɯ 

 ɩɪɢɥɢɱɚ ɧɚ HTML – ɬɟɤɫɬɨɜɨ-ɛɚɡɢɪɚɧ, 
ɢɡɩɨɥɡɜɚ ɬɚɝɨɜɟ ɢ ɚɬɪɢɛɭɬɢ 

 ɫ ɧɟɝɨ ɫɟ ɨɩɢɫɜɚɬ ɞɪɭɝɢ ɟɡɢɰɢ (ɮɨɪɦɚɬɢ) ɡɚ 
ɩɪɟɞɫɬɚɜяɧɟ ɧɚ ɞɚɧɧɢ 

 ɫɜɟɬɨɜɧɨ-ɭɬɜɴɪɞɟɧ ɫɬɚɧɞɚɪɬ, ɩɨɞɞɴɪɠɚɧ 
ɨɬ W3C (www.w3c.org) 

 ɧɟɡɚɜɢɫɢɦ ɨɬ ɩɥɚɬɮɨɪɦɚɬɚ, ɟɡɢɰɢɬɟ ɡɚ 
ɩɪɨɝɪɚɦɢɪɚɧɟ ɢ ɨɩɟɪɚɰɢɨɧɧɚɬɚ ɫɢɫɬɟɦɚ 

http://www.w3c.org/
http://www.w3c.org/
http://www.w3c.org/


XML – ɩɪɢɦɟɪ 
<?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 – ɩɪɢɦɟɪ 
<?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> 

ɚɬɪɢɛɭɬ 

ɡɚɝɥɚɜɧɚ 
чɚɫɬ 

(ɩɪɨɥɨɝ) 

ɨɬɜɚɪяɳ 
ɬɚɝ 

ɟɥɟɦɟɧɬ 

ɡɚɬɜɚɪяɳ 
ɬɚɝ 

ɫɬɨɣɧɨɫɬ ɧɚ ɟɥɟɦɟɧɬ 



XML ɢ HTML 

 ɉɪɢɥɢɤɢ ɦɟɠɞɭ ɟɡɢɰɢɬɟ XML ɢ HTML: 

 ɢ ɞɜɚɬɚ ɫɚ ɬɟɤɫɬɨɜɨ ɛɚɡɢɪɚɧɢ 

 ɢɡɩɨɥɡɜɚɬ ɬɚɝɨɜɟ ɢ ɚɬɪɢɛɭɬɢ 

 Ɋɚɡɥɢɤɢ ɦɟɠɞɭ ɟɡɢɰɢɬɟ XML ɢ HTML: 

 HTML ɟ ɟɡɢɤ, ɚ XML ɟ ɫɢɧɬɚɤɫɢɫ ɡɚ 
ɨɩɢɫɚɧɢɟ ɧɚ ɞɪɭɝɢ ɟɡɢɰɢ 

 HTML ɨɩɢɫɜɚ ɮɨɪɦɚɬɢɪɚɧɟɬɨ ɧɚ 
ɢɧɮɨɪɦɚɰɢяɬɚ, ɚ XML ɨɩɢɫɜɚ 
ɫɬɪɭɤɬɭɪɢɪɚɧɚ ɢɧɮɨɪɦɚɰɢя 

 XML ɢɡɢɫɤɜɚ ɞɨɤɭɦɟɧɬɢɬɟ ɞɚ ɫɚ ɞɨɛɪɟ 
ɞɟɮɢɧɢɪɚɧɢ (well-formed) 



Ⱦɨɛɪɟ ɞɟɮɢɧɢɪɚɧɢ ɞɨɤɭɦɟɧɬɢ 

 XML ɢɡɢɫɤɜɚ ɞɨɤɭɦɟɧɬɢɬɟ ɞɚ ɫɚ ɞɨɛɪɟ 
ɞɟɮɢɧɢɪɚɧɢ (well-formed): 

 ɬɚɝɨɜɟɬɟ ɜɢɧɚɝɢ ɞɚ ɫɟ ɡɚɬɜɚɪяɬ ɢ ɬɨ ɜ ɩɪɚɜɢɥɧɢя 
ɪɟɞ (ɞɚ ɧɟ ɫɟ ɡɚɫɬɴɩɜɚɬ) 

 ɚɬɪɢɛɭɬɢɬɟ ɜɢɧɚɝɢ ɞɚ ɫɟ ɡɚɬɜɚɪяɬ 

 ɞɚ ɢɦɚ ɫɚɦɨ ɟɞɢɧ ɨɫɧɨɜɟɧ root ɟɥɟɦɟɧɬ 

 ɨɝɪɚɧɢɱɟɧɢя ɜɴɪɯɭ ɢɦɟɧɚɬɚ ɧɚ ɬɚɝɨɜɟɬɟ ɢ 
ɚɬɪɢɛɭɬɢɬɟ 

 ɉɪɢɦɟɪ ɡɚ ɥɨɲɨ-ɞɟɮɢɧɢɪɚɧ ɞɨɤɭɦɟɧɬ: <xml> 
    <button bug! value="OK name="b1"> 
        <animation source="demo1.avi"> 1 < 2 < 3 
    </click-button> 
< / xml > 



Кɨɝɚ ɫɟ ɢɡɩɨɥɡɜɚ XML? 

 XML ɫɟ ɢɡɩɨɥɡɜɚ: 
 ɡɚ ɨɛɦяɧɚ ɧɚ ɢɧɮɨɪɦɚɰɢя ɦɟɠɞɭ ɪɚɡɥɢɱɧɢ 

ɫɢɫɬɟɦɢ 

 ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɫɬɪɭɤɬɭɪɢɪɚɧɢ ɞɚɧɧɢ 

 ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɫɨɛɫɬɜɟɧɢ ɟɡɢɰɢ ɡɚ 
ɨɩɢɫɚɧɢɟ ɧɚ ɢɧɮɨɪɦɚɰɢя 

 ɇɟɞɨɫɬɚɬɴɰɢ ɧɚ XML: 
 ɞɚɧɧɢɬɟ ɫɚ ɩɨ-ɨɛɟɦɢɫɬɢ 

 ɧɚɦɚɥɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ 

 ɱɟɫɬɨ ɩɴɬɢ ɟ ɧɟɨɛɯɨɞɢɦɚ ɦɧɨɝɨ ɩɚɦɟɬ 

 ɭɜɟɥɢɱɚɜɚɧɟ ɧɚ ɦɪɟɠɨɜɢя ɬɪɚɮɢɤ 



ɉɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɢɦɟɧɚ 

 ɉɪɨɫɬɪɚɧɫɬɜɚɬɚ ɨɬ ɢɦɟɧɚ (namespaces) ɜ 
XML ɞɨɤɭɦɟɧɬɢɬɟ ɩɨɡɜɨɥяɜɚɬ ɞɟɮɢɧɢɪɚɧɟ ɢ 
ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɬɚɝɨɜɟ ɫ ɟɞɧɚɤɜɢ ɢɦɟɧɚ: <?xml version="1.0" encoding="UTF-8"?> 

<country:towns xmlns:country="urn:koko-com:country" 

       xmlns:town="http://www.koko.com/town"> 

    <town:town> 

        <town:name>Sofia</town:name> 

        <town:population>1 200 000</town:population> 

        <country:name>Bulgaria</country:name> 

    </town:town> 

    <town:town> 

        <town:name>Plovdiv</town:name> 

        <town:population>700 000</town:population> 

        <country:name>Bulgaria</country:name> 

    </town:town> 

</country:towns> 



ɉɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɢɦɟɧɚ 
<?xml version="1.0" encoding="UTF-8"?> 

<country:towns xmlns:country="urn:koko-com:country" 

       xmlns:town="http://www.koko.com/town"> 

    <town:town> 

        <town:name>Sofia</town:name> 

        <town:population>1 200 000</town:population> 

        <country:name>Bulgaria</country:name> 

    </town:town> 

    <town:town> 

        <town:name>Plovdiv</town:name> 

        <town:population>700 000</town:population> 

        <country:name>Bulgaria</country:name> 

    </town:town> 

</country:towns> 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɫ ɩɪɟɮɢɤɫ "country" ɢ 
URI ɢɞɟɧɬɢɮɢɤɚɬɨɪ "urn:koko-

com:country" 

ɬɚɝ ɫ ɢɦɟ "name" ɨɬ ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ 
"country", ɬ.ɟ. ɩɴɥɧɨɬɨ ɢɦɟ ɧɚ ɬɚɝɚ ɟ 

"urn:koko-com:country:name" 



ɉɪɨɫɬɪɚɧɫɬɜɚ ɨɬ ɢɦɟɧɚ 

 ɉɨɡɜɨɥяɜɚ ɫɟ ɢɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ: <?xml version="1.0" encoding="windows-1251"?> 

<order xmlns="http://www.hranitelni-stoki.com/orders"> 

    <item> 

        <name>ɛɢɪɚ "Ɂɚɝɨɪɤɚ"</name> 
        <ammount>8</ammount> 

        <measure>ɛɭɬɢɥɤɚ</measure> 
        <price>3.76</price> 

    </item> 

    <item> 

        <name>ɤеɛɚɩɱеɬɚ</name> 
        <ammount>12</ammount> 

        <measure>ɛɪɨɣ</measure> 
        <price>4.20</price> 

    </item> 

</order> 

ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɨ 
ɩɨɞɪɚɡɛɢɪɚɧɟ 

ɩɴɥɧɨɬɨ ɢɦɟ ɧɚ ɬɚɝɚ "item" ɟ 
"http://www.hranitelnik-stoki.com:item" 



ɋɯɟɦɢ ɢ ɜɚɥɢɞɚɰɢя 

 ɋɬɪɭɤɬɭɪɚɬɚ ɧɚ XML ɞɨɤɭɦɟɧɬɢɬɟ ɫɟ ɨɩɢɫɜɚ 
ɫɴɫ ɫɯɟɦɢ 

 ɋɯɟɦɢɬɟ ɨɩɢɫɜɚɬ: 
 ɞɨɩɭɫɬɢɦɢɬɟ ɬɚɝɨɜɟ 

 ɞɨɩɭɫɬɢɦɢɬɟ ɚɬɪɢɛɭɬɢ ɧɚ ɬɚɝɨɜɟɬɟ 

 ɞɨɩɭɫɬɢɦɢɬɟ ɫɬɨɣɧɨɫɬɢ ɡɚ ɚɬɪɢɛɭɬɢɬɟ ɢ ɧɚ 
ɟɥɟɦɟɧɬɢɬɟ 

 ɪɟɞɚ ɧɚ ɩɨɫɬɚɜяɧɟ ɧɚ ɬɚɝɨɜɟɬɟ 

 ɫɬɨɣɧɨɫɬɢ ɩɨ ɩɨɞɪɚɡɛɢɪɚɧɟ 

 ɂɦɚ ɧяɤɨɥɤɨ ɫɬɚɧɞɚɪɬɚ ɡɚ XML ɫɯɟɦɢ: 
 DTD – Document Type Definition 

 XSD – XML Schema Definition Language 

 XDR – XML-Data Reduced 



ȿɡɢɤɴɬ DTD 

 DTD (Document Type Definition) ɟ: 
 ɮɨɪɦɚɥɟɧ ɟɡɢɤ ɡɚ ɨɩɢɫaɧɢɟ ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ XML 

ɞɨɤɭɦɟɧɬɢ 

 ɫɴɞɴɪɠɚ ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɩɪɚɜɢɥɚ ɡɚ ɬɚɝɨɜɟɬɟ ɜ 
ɞɨɤɭɦɟɧɬɚ ɢ ɬɟɯɧɢɬɟ ɚɬɪɢɛɭɬɢɬɟ 

 ɬɟɤɫɬɨɜɨ-ɛɚɡɢɪɚɧ ɟɡɢɤ, ɧɨ ɧɟ ɟ ɛɚɡɢɪɚɧ ɧɚ XML 

 ɢɡɩɨɥɡɜɚ ɫɟ ɪяɞɤɨ, ɡɚɳɨɬɨ ɟ ɡɚɦɟɫɬɟɧ ɨɬ XSD 

 ɉɪɢɦɟɪ: <!ELEMENT library (book+)> 

<!ATTLIST library 

    name CDATA #REQUIRED 
> 
<!ELEMENT book (title, author, isbn)> 

<!ELEMENT title (#PCDATA)> 

<!ELEMENT author (#PCDATA)> 

<!ELEMENT isbn (#PCDATA)> 



XSD ɫɯɟɦɢ 

 XSD (XML Scheme Definition Language) ɟ: 
 ɦɨɳɟɧ XML-ɛɚɡɢɪɚɧ ɟɡɢɤ ɡɚ ɨɩɢɫɚɧɢɟ ɫɬɪɭɤɬɭɪɚɬɚ 

ɧɚ XML ɞɨɤɭɦɟɧɬɢ 

 ɫɴɞɴɪɠɚ ɫɴɜɤɭɩɧɨɫɬ ɨɬ ɩɪɚɜɢɥɚ ɡɚ ɬɚɝɨɜɟɬɟ ɜ 
ɞɨɤɭɦɟɧɬɚ ɢ ɬɟɯɧɢɬɟ ɚɬɪɢɛɭɬɢ <?xml version="1.0" encoding="UTF-8"?> 

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"> 
    <xs:element name="library"> 
        <xs:complexType> 
            <xs:sequence> 
                <xs:element ref="book" 
                    maxOccurs="unbounded"/> 
            </xs:sequence> 
            <xs:attribute name="name" 
                type="xs:string" use="optional"/> 
        </xs:complexType> 
    </xs:element>    (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



XSD ɫɯɟɦɢ 
    <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> 

 XSD ɫɯɟɦɢɬɟ ɢɦɚɬ ɩɨ-ɝɨɥяɦɚ ɢɡɪɚɡɢɬɟɥɧɚ 
ɦɨɳ ɨɬ DTD 

 XSD ɩɨɫɬɟɩɟɧɧɨ ɢɡɦɟɫɬɜɚ DTD 



XDR ɫɯɟɦɢ 

 XDR (XML-Data Reduced) ɟ: 
 ȿɡɢɤ ɡɚ ɨɩɢɫɚɧɢɟ ɧɚ ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ XML 

ɞɨɤɭɦɟɧɬɢ 

 Кɨɦɩɚɤɬɟɧ ɜɚɪɢɚɧɬ ɧɚ XML-Data ɫɯɟɦɢɬɟ 

 XML ɛɚɡɢɪɚɧ ɟɡɢɤ, ɩɨɞɨɛɟɧ ɧɚ XSD 

 ɉɨ-ɦɨɳɟɧ ɨɬ DTD 

 ɉɨ-ɫɥɚɛɨ ɢɡɪɚɡɢɬɟɥɟɧ ɨɬ XSD 

 Вɴɜɟɞɟɧ ɨɬ Microsoft, ɢɡɩɨɥɡɜɚɧ ɱɟɫɬɨ ɜ ɬɟɯɧɢ 
ɩɪɨɞɭɤɬɢ ɢ ɬɟɯɧɨɥɨɝɢɢ (ɧɚɩɪ. ɜ SQL Server 2000, 

BТгTalk, …) 
 Ɇɨɠɟ ɞɚ ɨɩɢɫɜɚ ɫɴɨɬɜɟɬɫɬɜɢя ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɚɬɚ 

ɧɚ XML ɞɨɤɭɦɟɧɬɢ ɢ ɪɟɥɚɰɢɨɧɧɢ ɛɚɡɢ ɞɚɧɧɢ 



XDR ɫɯɟɦɢ – ɩɪɢɦɟɪ 
<?xml version="1.0" encoding="UTF-8"?> 

<Schema xmlns="urn:schemas-microsoft-com:xml-data" 

    xmlns:dt="urn:schemas-microsoft-com:datatypes"> 

  <ElementType name="author" model="closed" 

      content="textOnly" dt:type="string"/> 

  <ElementType name="title" model="closed" 

      content="textOnly" dt:type="string"/> 

  <ElementType name="isbn" model="closed" 

      content="textOnly" dt:type="string"/> 

  <ElementType name="book" model="closed" 

      content="eltOnly" order="seq"> 

    <element type="title" minOccurs="1" maxOccurs="1"/> 

    <element type="author" minOccurs="1" maxOccurs="1"/> 

    <element type="isbn" minOccurs="1" maxOccurs="1"/> 

  </ElementType> 
(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



XDR ɫɯɟɦɢ – ɩɪɢɦɟɪ 
  <ElementType name="library" model="closed" 

      content="eltOnly" order="seq"> 

    <AttributeType name="name" dt:type="string" 

        required="yes"/> 

    <attribute type="name"/> 

    <AttributeType name="xmlns" dt:type="string"/> 

    <attribute type="xmlns"/> 

    <element type="book" minOccurs="1" maxOccurs="*"/> 

  </ElementType> 

  

</Schema> 



Ɋɟɞɚɤɬɨɪɴɬ ɡɚ ɫɯɟɦɢ ɧɚ VS.NET 

 VS.NET ɦɨɠɟ ɞɚ ɫɴɡɞɚɜɚ XSD ɫɯɟɦɚ ɩɨ 
ɫɬɪɭɤɬɭɪɚɬɚ ɧɚ ɞɚɞɟɧ XML ɞɨɤɭɦɟɧɬ 

 

 

 VS.NET ɢɦɚ ɪɟɞɚɤɬɨɪ ɡɚ XSD ɫɯɟɦɢ 

 ɋ ɧɟɝɨ ɦɨɠɟɦ ɞɚ ɪɟɞɚɤɬɢɪɚɦɟ   ɜɢɡɭɚɥɧɨ 
ɫɯɟɦɢɬɟ 

 Ɇɨɠɟɦ ɞɚ ɫɴɡɞɚɜɚɦɟ,     

ɩɪɨɦɟɧяɦɟ ɢ ɢɡɬɪɢɜɚɦɟ: 
 ɟɥɟɦɟɧɬɢ 

 ɚɬɪɢɛɭɬɢ ɧɚ ɟɥɟɦɟɧɬɢ 

 ɬɢɩɨɜɟ 



Ⱦɟɦɨɧɫɬɪɚɰɢя #0 

 ɋɪɟɞɫɬɜɚɬɚ ɧɚ VS.NET ɡɚ ɫɴɡɞɚɜɚɧɟ ɢ 
ɪɟɞɚɤɬɢɪɚɧɟ ɧɚ XSD ɫɯɟɦɢ 



XML ɩɚɪɫɟɪɢ 

 XML ɩɚɪɫɟɪɢɬɟ ɫɚ ɩɪɨɝɪɚɦɧɢ ɛɢɛɥɢɨɬɟɤɢ, 
ɤɨɢɬɨ ɭɥɟɫɧяɜɚɬ ɪɚɛɨɬɚɬɚ ɫ XML 

 ɋɥɭɠɚɬ ɡɚ: 

 ɢɡɜɥɢɱɚɧɟ ɧɚ ɞɚɧɧɢ ɨɬ XML ɞɨɤɭɦɟɧɬɢ 

 ɩɨɫɬɪɨяɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬɢ 

 ɜɚɥɢɞɚɰɢя ɧɚ XML ɞɨɤɭɦɟɧɬɢ ɩɨ ɞɚɞɟɧɚ ɫɯɟɦɚ 

 ɉɨ ɧɚɱɢɧ ɧɚ ɪɚɛɨɬɚ ɛɢɜɚɬ: 
 DOM (Document Object Model) – ɩɪɟɞɫɬɚɜя XML 

ɞɨɤɭɦɟɧɬɢɬɟ ɤɚɬɨ ɞɴɪɜɨ ɜ ɩɚɦɟɬɬɚ ɢ ɩɨɡɜɨɥяɜɚ 
ɥɟɫɧɚ ɨɛɪɚɛɨɬɤɚ 

 SAX (Simple API for XML Processing) – ɱɟɬɟ XML 

ɞɨɤɭɦɟɧɬɢɬɟ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ ɤɚɬɨ ɩɨɬɨɤ ɢ 
ɩɨɡɜɨɥяɜɚ ɚɧɚɥɢɡɢɪɚɧɟ ɧɚ ɫɴɞɴɪɠɚɧɢɟɬɨ ɢɦ 



XML ɢ .NET Framework 

 В .NET FramОаork: 
 ɋɪɟɞɫɬɜɚɬɚ ɡɚ ɪɚɛɨɬɚ ɫ XML ɫɟ ɧɚɦɢɪɚɬ ɜ 

ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ System.Xml 
 ɂɦɚ ɩɴɥɧɚ ɪɟɚɥɢɡɚɰɢя ɧɚ DOM ɦɨɞɟɥɚ 

 ɱɪɟɡ ɤɥɚɫɨɜɟɬɟ XmlDocument, XmlNode,  … 

 XML ɞɨɤɭɦɟɧɬɴɬ ɫɟ ɡɚɪɟɠɞɚ ɰɟɥɢяɬ ɤɚɬɨ ɞɴɪɜɨ 
ɜ ɩɚɦɟɬɬɚ ɢ ɫɥɟɞ ɬɨɜɚ ɫɟ ɨɛɪɚɛɨɬɜɚ 

 ɂɦɚ ɤɥɚɫɨɜɟ, ɫ ɮɭɧɤɰɢɨɧɚɥɧɨɫɬ ɩɨɞɨɛɧɚ 
ɧɚ SAX, ɧɨ ɧяɦɚ ɱɢɫɬɚ SAX ɢɦɩɥɟɦɟɧɬɚɰɢя 

 ɤɥɚɫɨɜɟɬɟ XmlReader ɢ XmlWriter ɱɟɬɚɬ ɢ 
ɩɢɲɚɬ XML ɞɨɤɭɦɟɧɬɢ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ ɟɥɟɦɟɧɬ 
ɩɨ ɟɥɟɦɟɧɬ 



Ɋɚɛɨɬɚ ɫ DOM ɩɚɪɫɟɪɚ 
 Ⱦɚɞɟɧ ɟ ɫɥɟɞɧɢя XML ɞɨɤɭɦɟɧɬ: 
<?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> 



Ɋɚɛɨɬɚ ɫ DOM ɩɚɪɫɟɪɚ 
 Ɍɨɡɢ ɞɨɤɭɦɟɧɬ ɫɟ ɩɪɟɞɫɬɚɜя ɜ ɩɚɦɟɬɬɚ ɤɚɬɨ 

DOM ɞɴɪɜɨ ɩɨ ɫɥɟɞɧɢя ɧɚɱɢɧ: 
document

?xml library

version 1.0 encoding utf-8 book

title author isbn

Program... Jeff... O-7356...

book

title author isbn

Micros... Fergal... 1-930...

name .NET Developer’s...

ɡɚɝɥɚɜɧɚ 
чɚɫɬ 

Оɫɧɨɜɟɧ ɟɥɟɦɟɧɬ 
(root node) 



DOM ɩɚɪɫɟɪ – ɩɪɢɦɟɪ 
XmlDocument doc = new XmlDocument(); 
doc.Load("library.xml"); 

XmlNode rootNode = doc.DocumentElement; 
Console.WriteLine("Root node: {0}", rootNode.Name); 

foreach (XmlAttribute atr in rootNode.Attributes) 
{ 
    Console.WriteLine("Attribute: {0}={1}", 
        atr.Name, atr.Value); 
} 

foreach (XmlNode node in rootNode.ChildNodes) 
{ 
    Console.WriteLine("\nBook title = {0}", 
        node["title"].InnerText); 
    Console.WriteLine("Book author = {0}", 
        node["author"].InnerText); 
    Console.WriteLine("Book isbn = {0}", 
        node["isbn"].InnerText); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #1 

 ɉɚɪɫɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬ ɫ DOM 



Кɥɚɫɨɜɟɬɟ ɡɚ ɪɚɛɨɬɚ ɫ DOM 

 Ɂɚ ɪɚɛɨɬɚ ɫ DOM ɫɟ ɢɡɩɨɥɡɜɚɬ ɤɥɚɫɨɜɟɬɟ: 
 XmlNode – ɚɛɫɬɪɚɤɬɟɧ ɛɚɡɨɜ ɤɥɚɫ ɡɚ ɜɫɢɱɤɢ ɜɴɡɥɢ 

ɜ ɟɞɧɨ DOM ɞɴɪɜɨ 

 XmlDocument – ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ ɤɨɪɟɧɚ ɧɚ DOM 
ɞɴɪɜɨ, ɨɛɢɤɧɨɜɟɧɨ ɫɴɞɴɪɠɚ ɞɜɚ ɧɚɫɥɟɞɧɢɤɚ: 
 ɡɚɝɥɚɜɧɚ ɱɚɫɬ (ɩɪɨɥɨɝ) ɧɚ XML ɞɨɤɭɦɟɧɬɚ 

 ɟɥɟɦɟɧɬ-ɤɨɪɟɧ ɧɚ XML ɞɨɤɭɦɟɧɬɚ 

 XmlElement – ɩɪɟɞɫɬɚɜя XML ɟɥɟɦɟɧɬ 

 XmlAttribute – ɩɪɟɞɫɬɚɜя ɚɬɪɢɛɭɬ ɧɚ XML 
ɟɥɟɦɟɧɬ (ɞɜɨɣɤɚ ɢɦɟ-ɫɬɨɣɧɨɫɬ) 

 XmlAttributeCollection – ɫɩɢɫɴɤ ɨɬ XML 
ɚɬɪɢɛɭɬɢ 

 XmlNodeList – ɫɩɢɫɴɤ ɨɬ ɜɴɡɥɢ ɜ DOM ɞɴɪɜɨ 



Кɥɚɫɴɬ XmlNode 

 Кɥɚɫɴɬ System.Xml.XmlNode: 
 ɟ ɨɫɧɨɜɨɩɨɥɚɝɚɳ ɩɪɢ ɪɚɛɨɬɚɬɚ ɫ DOM 

 ɩɪɟɞɫɬɚɜɥяɜɚ ɛɚɡɨɜ ɜɴɡɟɥ, ɚ ɧɟɝɨɜɢɬɟ 
ɧɚɫɥɟɞɧɢɰɢ ɫɚ ɬɢɩɨɜɟɬɟ DOM ɜɴɡɥɢ: 
 XmlDocument, XmlElement, XmlAttribute, … 

 ɩɨɡɜɨɥяɜɚ ɧɚɜɢɝɚɰɢя ɜ DOM ɞɴɪɜɨɬɨ: 
 ParentNode – ɜɪɴɳɚ ɜɴɡɟɥɚ-ɪɨɞɢɬɟɥ (ɢɥɢ 
null ɚɤɨ ɧяɦɚ) 

 PreviousSibling / NextSibling – ɜɪɴɳɚ 
ɥɟɜɢя / ɞɟɫɧɢя ɫɴɫɟɞ ɧɚ ɬɟɤɭɳɢя ɜɴɡɟɥ 

 FirstChild / LastChild – ɜɪɴɳɚ ɩɴɪɜɢя / 
ɩɨɫɥɟɞɧɢя ɧɚɫɥɟɞɧɢɤ ɧɚ ɬɟɤɭɳɢя ɜɴɡɟɥ 

 Item (ɢɧɞɟɤɫɚɬɨɪ ɜ C#) – ɜɪɴɳɚ ɧɚɫɥɟɞɧɢɤ ɧɚ 
ɬɟɤɭɳɢя ɜɴɡɟɥ ɩɨ ɢɦɟɬɨ ɦɭ 



Кɥɚɫɴɬ XmlNode 

 Кɥɚɫɴɬ System.Xml.XmlNode: 
 ɩɨɡɜɨɥяɜɚ ɪɚɛɨɬɚ ɫ ɬɟɤɭɳɢя ɜɴɡɟɥ: 

 Name – ɜɪɴɳɚ ɢɦɟɬɨ ɧɚ ɜɴɡɟɥɚ (ɢɦɟ ɧɚ 
ɟɥɟɦɟɧɬ, ɚɬɪɢɛɭɬ, ...) 

 Value – ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɜɴɡɟɥɚ 

 Attributes – ɫɩɢɫɴɤ ɨɬ ɚɬɪɢɛɭɬɢɬɟ ɧɚ ɜɴɡɟɥɚ 
(ɤɚɬɨ XmlAttributeCollection) 

 HasChildNodes – ɞɚɥɢ ɢɦɚ ɧɚɫɥɟɞɧɢɰɢ 

 InnerXml, OuterXml – ɜɪɴɳɚ ɱɚɫɬɬɚ ɨɬ XML 
ɞɨɤɭɦɟɧɬɚ, ɤɨяɬɨ ɨɩɢɫɜɚ ɫɴɞɴɪɠɚɧɢɟɬɨ ɧɚ 
ɜɴɡɟɥɚ ɫɴɨɬɜɟɬɧɨ ɫ ɢ ɛɟɡ ɧɟɝɨ ɫɚɦɢя 

 InnerText – ɤɨɧɤɚɬɟɧɚɰɢя ɨɬ ɫɬɨɣɧɨɫɬɢɬɟ ɧɚ 
ɜɴɡɟɥɚ ɢ ɧɚɫɥɟɞɧɢɰɢɬɟ ɦɭ ɪɟɤɭɪɫɢɜɧɨ 

 NodeType – ɜɪɴɳɚ ɬɢɩɚ ɧɚ ɜɴɡɟɥɚ (ɜɠ. 
ɢɡɛɪɨɟɧɢя ɬɢɩ XmlNodeType ɜ MSDN) 



Кɥɚɫɴɬ XmlNode 

 Кɥɚɫɴɬ System.Xml.XmlNode: 

 ɩɨɡɜɨɥяɜɚ ɩɪɨɦяɧɚ ɧɚ ɬɟɤɭɳɢя ɜɴɡɟɥ: 
 AppendChild(…) / PrependChild(…) – 

ɞɨɛɚɜя ɧɨɜ ɧɚɫɥɟɞɧɢɤ ɫɥɟɞ / ɩɪɟɞɢ ɜɫɢɱɤɢ 
ɞɪɭɝɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɬɟɤɭɳɢя ɜɴɡɟɥ 

 InsertBefore(…) / InsertAfter(…) – 

ɜɦɴɤɜɚ ɧɨɜ ɧɚɫɥɟɞɧɢɤ ɩɪɟɞɢ / ɫɥɟɞ ɭɤɚɡɚɧ 
ɧɚɫɥɟɞɧɢɤ 

 RemoveChild(…) / ReplaceChild(…) – 

ɩɪɟɦɚɯɜɚ / ɡɚɦɟɧя ɭɤɚɡɚɧɢя ɧɚɫɥɟɞɧɢɤ 

 RemoveAll() – ɢɡɬɪɢɜɚ ɜɫɢɱɤɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ 
ɬɟɤɭɳɢя ɜɴɡɟɥ (ɚɬɪɢɛɭɬɢ, ɟɥɟɦɟɧɬɢ, ...) 

 Value, InnerText, InnerXml – ɩɪɨɦɟɧя 
ɫɬɨɣɧɨɫɬɬɚ / ɬɟɤɫɬɚ / XML ɬɟɤɫɬɚ ɧɚ ɜɴɡɟɥɚ



Кɥɚɫɴɬ XmlDocument 
 Кɥɚɫɴɬ System.Xml.XmlDocument: 

 ɫɴɞɴɪɠɚ XML ɞɨɤɭɦɟɧɬ ɜɴɜ ɜɢɞ ɧɚ DOM ɞɴɪɜɨ 

 ɩɨɡɜɨɥяɜɚ ɡɚɪɟɠɞɚɧɟ ɢ ɫɴɯɪɚɧɟɧɢɟ ɧɚ XML 
ɞɨɤɭɦɟɧɬɢ ɨɬ/ɜɴɜ ɮɚɣɥ, ɩɨɬɨɤ ɢɥɢ ɫɢɦɜɨɥɟɧ ɧɢɡ 
(ɜɠ.  Load(…), LoadXml(…), Save(…)) 

 ɉɨ-ɜɚɠɧɢ ɫɜɨɣɫɬɜɚ, ɦɟɬɨɞɢ ɢ ɫɴɛɢɬɢя: 
 DocumentElement – ɢɡɜɥɢɱɚ ɟɥɟɦɟɧɬɚ-ɤɨɪɟɧ 

 PreserveWhitespace – ɭɤɚɡɜɚ ɞɚɥɢ ɩɪɚɡɧɨɬɨ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɞɚ ɛɴɞɟ ɡɚɩɚɡɟɧɨ ɩɪɢ 
ɡɚɪɟɠɞɚɧɟ/ɡɚɩɢɫɜɚɧɟ ɧɚ ɞɨɤɭɦɟɧɬɚ 

 CreateElement(…), CreateAttribute(…), 
CreateTextNode(…) – ɫɴɡɞɚɜɚ ɧɨɜ XML ɟɥɟɦɟɧɬ, 
ɚɬɪɢɛɭɬ ɢɥɢ ɫɬɨɣɧɨɫɬ ɧɚ ɟɥɟɦɟɧɬ 

 NodeChanged, NodeInserted, NodeRemoved – 
ɫɴɛɢɬɢя ɡɚ ɫɥɟɞɟɧɟ ɡɚ ɩɪɨɦɟɧɢ ɜ ɞɨɤɭɦɟɧɬɚ 



Ɋɚɛɨɬɚ ɫ DOM – ɩɪɢɦɟɪ 

 ɍɞɜɨяɜɚɧɟ ɧɚ ɰɟɧɢɬɟ ɧɚ ɛɢɪɚɬɚ ɜ ɫɥɟɞɧɢя 
XML ɞɨɤɭɦɟɧɬ <?xml version="1.0" encoding="windows-1251"?> 

<items culture="en-US"> 

    <item type="beer"> 

        <name>Ɂɚɝɨɪɤɚ</name> 
        <price>0.54</price> 

    </item> 

    <item type="food"> 

        <name>ɤеɛɚɩɱеɬɚ</name> 
        <price>0.48</price> 

    </item> 

    <item type="beer"> 

        <name>Кɚɦеɧɢɰɚ</name> 
        <price>0.56</price> 

    </item> 

</items> 



Ɋɚɛɨɬɚ ɫ DOM – ɩɪɢɦɟɪ 
static void Main() 
{ 
    XmlDocument doc = new XmlDocument().Load("items.xml"); 

    string culture = doc.DocumentElement. 
        Attributes["culture"].Value; 
    CultureInfo numberFormat = new CultureInfo(culture); 

    foreach (XmlNode node in doc.DocumentElement) 
    { 
        if (node.Attributes["type"].Value == "beer") 
        { 
            string currentPriceStr = 
                node["price"].InnerText; 
            decimal currentPrice = Decimal.Parse( 
                currentPriceStr, numberFormat); 
            decimal newPrice = currentPrice * 2; 
            node["price"].InnerText = 
                newPrice.ToString(numberFormat); 
        } 
    } 

    doc.Save("itemsNew.xml"); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #2 

 ɉɪɨɦяɧɚ ɧɚ XML ɞɨɤɭɦɟɧɬ ɫ DOM 



SAX ɩɚɪɫɟɪɢ ɢ XmlReader 
 В .NET FramОаork ɧяɦɚ ɢɦɩɥɟɦɟɧɬɚɰɢя ɧɚ 

ɤɥɚɫɢɱɟɫɤɢ SAX ɩɚɪɫɟɪ 

 Кɥɚɫɢɱɟɫɤɢɬɟ SAX ɩɚɪɫɟɪɢ: 
 ɨɛɯɨɠɞɚɬ ɞɨɤɭɦɟɧɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ 

 ɢɡɜɢɤɜɚɬ МallbaМk ɮɭɧɤɰɢɢ ɩɪɢ ɫɪɟɳɚɧɟ ɧɚ 
ɨɩɪɟɞɟɥɟɧɢ ɜɴɡɥɢ 

 В .NET ɩɨɫɥɟɞɨɜɚɬɟɥɧɚɬɚ ɨɛɪɚɛɨɬɤɚ ɧɚ XML 
ɞɨɤɭɦɟɧɬɢ ɫɟ ɢɡɜɴɪɲɜɚ ɫ XmlReader 

 XmlReader ɟ ɚɛɫɬɪɚɤɬɟɧ ɤɥɚɫ, ɤɨɣɬɨ: 
 ɩɪɟɞɨɫɬɚɜя ɟɞɧɨɩɨɫɨɱɟɧ ɞɨɫɬɴɩ ɫɚɦɨ ɡɚ ɱɟɬɟɧɟ 

ɞɨ XML ɞɚɧɧɢ 

 ɪɚɛɨɬɢ ɤɚɬɨ ɩɨɬɨɤ, ɧɨ ɱɟɬɟ XML ɞɨɤɭɦɟɧɬɢ 

 ɩɪɨɱɟɬɟɧɢɬɟ ɧɚ ɜɫяɤɚ ɫɬɴɩɤɚ ɞɚɧɧɢ ɦɨɝɚɬ ɞɚ ɫɟ 
ɢɡɜɥɢɱɚɬ ɢ ɚɧɚɥɢɡɢɪɚɬ ɨɬ ɩɪɨɝɪɚɦɢɫɬɚ 



Кɥɚɫɴɬ XmlReader 

 Кɥɚɫɴɬ XmlReader ɩɪɟɞɨɫɬɚɜя ɫɥɟɞɧɢɬɟ 
ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ: 
 Read() – ɩɪɨɱɢɬɚ ɫɥɟɞɜɚɳɢя ɜɴɡɟɥ ɨɬ XML 

ɞɨɤɭɦɟɧɬɚ ɢɥɢ ɜɪɴɳɚ false ɚɤɨ ɧяɦɚ ɫɥɟɞɜɚɳ 

 NodeType – ɜɪɴɳɚ ɬɢɩɚ ɧɚ ɩɪɨɱɟɬɟɧɢя ɜɴɡɟɥ 

 Name – ɜɪɴɳɚ ɢɦɟɬɨ ɧɚ ɩɪɨɱɟɬɟɧɢя ɜɴɡɟɥ (ɢɦɟ ɧɚ 
ɟɥɟɦɟɧɬ, ɧɚ ɚɬɪɢɛɭɬ, ...) 

 HasValue – ɜɪɴɳɚ ɞɚɥɢ ɜɴɡɟɥɴɬ ɢɦɚ ɫɬɨɣɧɨɫɬ 

 Value – ɜɪɴɳɚ ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɜɴɡɟɥɚ 

 ReadElementString() – ɩɪɨɱɢɬɚ ɫɬɨɣɧɨɫɬɬɚ 
(ɬɟɤɫɬɚ) ɨɬ ɩɨɫɥɟɞɧɢя ɩɪɨɱɟɬɟɧ ɟɥɟɦɟɧɬ 

 AttributeCount, GetAttribute(…) – ɡɚ 
ɢɡɜɥɢɱɚɧɟ ɧɚ ɚɬɪɢɛɭɬɢɬɟ ɧɚ XML ɟɥɟɦɟɧɬ 



Кɥɚɫɴɬ XmlReader 

 XmlReader ɟ ɚɛɫɬɪɚɤɬɟɧ ɤɥɚɫ 

 Ɂɚ ɪɚɛɨɬɚ ɫ ɧɟɝɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɧɟɝɨɜɢɬɟ 
ɧɚɫɥɟɞɧɢɰɢ: 
 XmlTextReader – ɡɚ ɱɟɬɟɧɟ ɨɬ ɮɚɣɥ ɢɥɢ ɩɨɬɨɤ 

 XmlNodeReader – ɡɚ ɱɟɬɟɧɟ ɨɬ ɜɴɡɟɥ ɜ DOM 
ɞɴɪɜɨ 

 XmlValidatingReader – ɡɚ ɜɚɥɢɞɚɰɢя ɩɨ XSD, 

DTD ɢɥɢ XDR ɫɯɟɦɚ ɩɪɢ ɱɟɬɟɧɟ ɨɬ ɞɪɭɝ 
XmlReader 

 ɇɚɱɢɧ ɧɚ ɢɡɩɨɥɡɜɚɧɟ: XmlTextReader reader = new XmlTextReader("some-file.xml"); 
while (reader.Read()) { 
   // Analyze the read node 
} 



XmlReader – ɩɪɢɦɟɪ  

 Ⱦɚɞɟɧ ɟ XML ɞɨɤɭɦɟɧɬ, ɫɴɞɴɪɠɚɳ ɫɩɢɫɴɤ ɨɬ 
ɤɧɢɝɢ: <?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> 



XmlReader – ɩɪɢɦɟɪ  
 ɂɡɜɥɢɱɚɧɟ ɧɚ ɜɫɢɱɤɢ ɡɚɝɥɚɜɢя: 

 

 

 

 

 

 

 ɂɡɜɥɢɱɚɧɟ ɧɚ ɢɦɟɧɚɬɚ ɧɚ ɜɫɢɱɤɢ ɟɥɟɦɟɧɬɢ: 

XmlTextReader reader = new XmlTextReader("library.xml"); 

while (reader.Read()) 

{ 
    if ((reader.NodeType == XmlNodeType.Element) &&  

        (reader.Name == "title")) 
    { 
        Console.WriteLine(reader.ReadElementString()); 
    } 
} 

XmlTextReader reader = new XmlTextReader("library.xml"); 

while (reader.Read()) 

{ 
    if (reader.NodeType == XmlNodeType.Element) 
        Console.WriteLine(reader.Name); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #3 

 Ɋɚɛɨɬɚ ɫ XmlReader 



Кɨɝɚ ɞɚ ɢɡɩɨɥɡɜɚɦɟ DOM ɢ SAX? 

 Ɇɨɞɟɥɴɬ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ XML ɞɨɤɭɦɟɧɬɢ 
DOM (XmlDocument) ɟ ɩɨɞɯɨɞяɳ ɤɨɝɚɬɨ: 
 ɨɛɪɚɛɨɬɜɚɦɟ ɦɚɥɤɢ ɩɨ ɨɛɟɦ ɞɨɤɭɦɟɧɬɢ 

 ɧɭɠɞɚɟɦ ɫɟ ɨɬ ɝɴɜɤɚɜɨɫɬ ɩɪɢ ɧɚɜɢɝɚɰɢяɬɚ 

 ɢɦɚɦɟ ɧɭɠɞɚ ɨɬ ɩɪяɤ ɞɨɫɬɴɩ ɞɨ ɨɬɞɟɥɧɢɬɟ ɜɴɡɥɢ 
ɧɚ ɞɨɤɭɦɟɧɬɚ 

 ɠɟɥɚɟɦ ɞɚ ɩɪɨɦɟɧяɦɟ ɞɨɤɭɦɟɧɬɚ 

 Ɇɨɞɟɥɴɬ ɡɚ ɨɛɪɚɛɨɬɤɚ ɧɚ XML ɞɨɤɭɦɟɧɬɢ 
SAX (XmlReader) ɟ ɩɨɞɯɨɞяɳ ɤɨɝɚɬɨ: 
 ɨɛɪɚɛɨɬɜɚɦɟ ɝɨɥɟɦɢ ɩɨ ɨɛɟɦ ɞɨɤɭɦɟɧɬɢ 

 ɫɤɨɪɨɫɬɬɚ ɧɚ ɨɛɪɚɛɨɬɤɚ ɟ ɜɚɠɧɚ 

 ɧɟ ɟ ɧɟɨɛɯɨɞɢɦɨ ɞɚ ɩɪɨɦɟɧяɦɟ ɜɴɡɥɢɬɟ ɧɚ 
ɞɨɤɭɦɟɧɬɚ



Ɋɚɛɨɬɚ ɫ XmlWriter 
 Кɥɚɫɴɬ XmlWriter ɩɨɡɜɨɥяɜɚ ɫɴɡɞɚɜɚɧɟ ɧɚ XML 

ɞɨɤɭɦɟɧɬɢ 

 Ɋɚɛɨɬɢ ɤɚɬɨ ɩɨɬɨɤ, ɧɨ ɩɢɲɟ ɜ XML ɞɨɤɭɦɟɧɬɢ 

 XmlWriter ɩɪɟɞɥɚɝɚ ɫɥɟɞɧɢɬɟ ɦɟɬɨɞɢ: 
 WriteStartDocument() – ɞɨɛɚɜя ɩɪɨɥɨɝ ɱɚɫɬɬɚ 

ɜ ɧɚɱɚɥɨɬɨ ɧɚ ɞɨɤɭɦɟɧɬɚ (<?xml …) 

 WriteStartElement(…) – ɞɨɛɚɜя ɨɬɜɚɪяɳ ɬɚɝ 
 WriteEndElement() – ɡɚɬɜɚɪя ɩɨɫɥɟɞɧɢя ɬɚɝ 
 WriteAttributeString(…) – ɞɨɛɚɜя ɚɬɪɢɛɭɬ ɜ 

ɬɟɤɭɳɢя ɟɥɟɦɟɧɬ 

 WriteElementString(…) – ɞɨɛɚɜя ɟɥɟɦɟɧɬ ɩɨ 
ɡɚɞɚɞɟɧɨ ɢɦɟ ɢ ɬɟɤɫɬɨɜɚ ɫɬɨɣɧɨɫɬ 

 WriteEndDocument() – ɡɚɬɜɚɪя ɜɫɢɱɤɢ ɬɚɝɨɜɟ ɢ 
ɢɡɩɪɚɡɜɚ ɜɴɬɪɟɲɧɢɬɟ ɛɭɮɟɪɢ (ɱɪɟɡ Flush()) 



Ɋɚɛɨɬɚ ɫ XmlWriter 

 XmlWriter ɟ ɚɛɫɬɪɚɤɬɟɧ ɤɥɚɫ ɢ ɧɟ ɫɟ 
ɢɧɫɬɚɧɰɢɪɚ ɞɢɪɟɤɬɧɨ 

 XmlTextWriter ɩɢɲɟ XML ɜɴɜ 
ɮɚɣɥɨɜɟ ɢ ɩɨɬɨɰɢ 

 ɂɦɚ ɞɨɩɴɥɧɢɬɟɥɧɢ ɦɟɬɨɞɢ ɢ ɫɜɨɣɫɬɜɚ: 
 Format, Indentation, IndentChar – ɡɚɞɚɜɚɬ 

ɧɚɫɬɪɨɣɤɢɬɟ ɡɚ ɨɬɦɟɫɬɜɚɧɟ ɧɚɜɴɬɪɟ ɧɚ 
ɜɥɨɠɟɧɢɬɟ ɬɚɝɨɜɟ 

 QuoteChar – ɡɚɞɚɜɚ ɫɢɦɜɨɥɚ ɡɚ ɨɬɞɟɥяɧɟ ɧɚ 
ɫɬɨɣɧɨɫɬɢɬɟ ɧɚ ɚɬɪɢɛɭɬɢɬɟ 

 В ɤɨɧɫɬɪɭɤɬɨɪɚ ɦɨɠɟ ɞɚ ɫɟ ɡɚɞɚɜɚ 
ɤɨɞɢɪɚɧɟɬɨ, ɤɨɟɬɨ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ 

 ɉɨ ɩɨɞɪɚɡɛɢɪɚɧɟ ɫɟ ɢɡɩɨɥɡɜɚ UTF-8 



Ɋɚɛɨɬɚ ɫ XmlWriter – ɩɪɢɦɟɪ 
public static void Main() 

{ 

    XmlTextWriter writer = new XmlTextWriter("lib.xml",  

        Encoding.GetEncoding("windows-1251")); 

    writer.Formatting = Formatting.Indented; 

    writer.IndentChar = '\t'; 

    writer.Indentation = 1; 

    try 

    { 

        writer.WriteStartDocument(); 

        writer.WriteStartElement("library"); 

        writer.WriteAttributeString("name", "My Library"); 

        WriteBook(writer, "Code Complete", 

            "Steve McConnell", "155-615-484-4"); 

        WriteBook(writer, "ɂɧɬеɪɧеɬ ɩɪɨɝɪɚɦɢɪɚɧе ɫ Java", 
            "Сɜеɬɥɢɧ ɇɚɤɨɜ", "954-775-305-3"); 
        WriteBook(writer, "Writing Solid Code", 

            "Steve Maguire", "155-615-551-4"); 

        writer.WriteEndDocument(); (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



Ɋɚɛɨɬɚ ɫ XmlWriter – ɩɪɢɦɟɪ 
    } 

    finally 

    { 

        writer.Close(); 

    } 

} 

 

private static void WriteBook(XmlWriter aWriter, 

    string aTitle, string aAuthor, string aIsbn) 

{ 

    aWriter.WriteStartElement("book"); 

    aWriter.WriteElementString("title", aTitle); 

    aWriter.WriteElementString("author", aAuthor); 

    aWriter.WriteElementString("isbn", aIsbn); 

    aWriter.WriteEndElement(); 

} 



Ɋɚɛɨɬɚ ɫ XmlWriter – ɩɪɢɦɟɪ 

<?xml version="1.0" encoding="windows-1251"?> 

<library name="My Library"> 

    <book> 

        <title>Code Complete</title> 

        <author>Steve McConnell</author> 

        <isbn>155-615-484-4</isbn> 

    </book> 

    <book> 

        <title>ɂɧɬеɪɧеɬ ɩɪɨɝɪɚɦɢɪɚɧе ɫ Java</title> 
        <author>Сɜеɬɥɢɧ ɇɚɤɨɜ</author> 
        <isbn>954-775-305-3</isbn> 

    </book> 

    <book> 

        <title>Writing Solid Code</title> 

        <author>Steve Maguire</author> 

        <isbn>155-615-551-4</isbn> 

    </book> 

</library> 

 Ɋɟɡɭɥɬɚɬɟɧ XML ɞɨɤɭɦɟɧɬ: 



Ⱦɟɦɨɧɫɬɪɚɰɢя #4 

 Ɋɚɛɨɬɚ ɫ XmlWriter 



Вɚɥɢɞɚɰɢя ɧɚ XML ɩɨ ɫɯɟɦɚ 

 ɋɯɟɦɢɬɟ (XSD, DTD ɢ XDR) ɨɩɢɫɜɚɬ  ɩɪɚɜɢɥɚ 
ɢ ɨɝɪɚɧɢɱɟɧɢя ɡɚ ɫɴɫɬɚɜяɧɟ ɧɚ XML 
ɞɨɤɭɦɟɧɬɢ: 
 ɩɨɡɜɨɥɟɧɢɬɟ ɬɚɝɨɜɟ ɢ ɧɚɱɢɧɢ ɧɚ ɜɥɚɝɚɧɟ 

 ɩɨɡɜɨɥɟɧɢɬɟ ɚɬɪɢɛɭɬɢ ɢ ɫɬɨɣɧɨɫɬɢ 

 ɪɟɞɚ ɧɚ ɬɚɝɨɜɟɬɟ 

 Вɚɥɢɞɚɰɢяɬɚ ɧɚ XML ɞɨɤɭɦɟɧɬ ɩɨ ɞɚɞɟɧɚ 
ɫɯɟɦɚ ɜ .NET FramОаork ɫɟ ɢɡɜɴɪɲɜɚ ɫ 
ɜɚɥɢɞɢɪɚɳɢ ɩɚɪɫɟɪɢ 

 ɂɡɩɨɥɡɜɚ ɫɟ ɤɥɚɫɴɬ XmlValidatingReader 
 ɉɨɞɞɴɪɠɚ ɫɟ XSD, DTD ɢ XDR 

 ɉɨɞɞɴɪɠɚ ɫɟ ɤɟɲɢɪɚɧɟ (ɡɚ ɞɚ ɧɟ ɫɟ ɬɟɝɥяɬ 
ɫɯɟɦɢɬɟ ɨɬ ɂɧɬɟɪɧɟɬ ɚɤɨ ɫɚ ɧɚɥɢɱɧɢ ɥɨɤɚɥɧɨ)



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 ɂɦɚɦɟ ɫɥɟɞɧɢя XML ɮɚɣɥ: <?xml version="1.0"?> 

<library xmlns="http://www.koko.com/schemas/library" 

  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

  xsi:schemaLocation="http://www.koko.com/schemas/library 

    http://www.koko.com/schemas/library.xsd" 

  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> 



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 В ɧɟɝɨ ɟ ɭɤɚɡɚɧɚ ɢɡɩɨɥɡɜɚɧɚɬɚ XSD ɫɯɟɦɚ: <?xml version="1.0"?> 

<library xmlns="http://www.koko.com/schemas/library" 

  xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 

  xsi:schemaLocation="http://www.koko.com/schemas/library 

    http://www.koko.com/schemas/library.xsd" 

  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> 

URL ɚɞɪɟɫ (ɜ Иɧɬɟɪɧɟɬ), 
ɤɴɞɟɬɨ ɟ ɩɭɛɥɢɤɭɜɚɧɚ 

XSD ɫɯɟɦɚɬɚ 

URI ɧɚ 
ɢɡɩɨɥɡɜɚɧɨɬɨ 
ɩɪɨɫɬɪɚɧɫɬɜɨ 

ɨɬ ɢɦɟɧɚ 



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 XSD ɫɯɟɦɚɬɚ, ɩɨ ɤɨяɬɨ ɳɟ ɜɚɥɢɞɢɪɚɦɟ: <?xml version="1.0" encoding="UTF-8"?> 

 

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema" 

  xmlns="http://www.koko.com/schemas/library" 

  targetNamespace="http://www.koko.com/schemas/library"> 

 

    <xs:element name="library"> 

        <xs:complexType> 

            <xs:sequence> 

                <xs:element ref="book" 

                  maxOccurs="unbounded"/> 

            </xs:sequence> 

            <xs:attribute name="name" type="xs:string" 

              use="optional"/> 

            </xs:complexType> 

    </xs:element> 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 

Уɤɚɡɚɧɨ ɟ, чɟ ɫɯɟɦɚɬɚ ɨɩɢɫɜɚ 
ɟɥɟɦɟɧɬɢɬɟ ɨɬ ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ 

http://www.koko.com/schemas/library 



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 XSD ɫɯɟɦɚɬɚ, ɩɨ ɤɨяɬɨ ɳɟ ɜɚɥɢɞɢɪɚɦɟ:     <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> 



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 Кɨɞɴɬ, ɤɨɣɬɨ ɜɚɥɢɞɢɪɚ XML ɞɨɤɭɦɟɧɬɚ: using System; 

using System.Xml; 

using System.Xml.Schema; 

… 
static void Main() 

{ 

    XmlTextReader tr = new XmlTextReader("library.xml"); 

    XmlValidatingReader vr =  

        new XmlValidatingReader(tr); 

    vr.Schemas.Add("http://www.koko.com/schemas/library", 

        "library.xsd"); 

    vr.ValidationType = ValidationType.Schema; 

    vr.ValidationEventHandler +=  

        new ValidationEventHandler (ValidationHandler); 

    mValid = true; 
(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



Вɚɥɢɞɚɰɢя ɧɚ XML – ɩɪɢɦɟɪ 

 Кɨɞɴɬ, ɤɨɣɬɨ ɜɚɥɢɞɢɪɚ XML ɞɨɤɭɦɟɧɬɚ:     while(vr.Read()) 

    { 
        // Do nothing, just read the whole document. 
    } 

    if (mValid) 
    { 
        Console.WriteLine("The document is valid."); 
    } 
} 

public static void ValidationHandler( 

    object aSender, ValidationEventArgs aArgs) 

{ 
    mValid = false; 

    Console.WriteLine("***Validation error"); 

    Console.WriteLine("\tSeverity:{0}", aArgs.Severity); 

    Console.WriteLine("\tMessage:{0}", aArgs.Message); 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #5 

 Вɚɥɢɞɚɰɢя ɧɚ XML ɞɨɤɭɦɟɧɬ ɩɨ ɞɚɞɟɧɚ 
XSD ɫɯɟɦɚ 



Ɉɳɟ ɡɚ XML ɜɚɥɢɞɚɰɢяɬɚ 

 Вɚɥɢɞɚɰɢяɬɚ ɦɨɠɟ ɞɚ ɫɟ ɢɡɜɴɪɲɜɚ ɢ ɩɨ ɜɪɟɦɟ 
ɧɚ ɡɚɪɟɠɞɚɧɟ ɧɚ DOM ɞɴɪɜɨ: 

 

 

 

 

 ɉɪɢ ɜɚɥɢɞɚɰɢя ɩɨ DTD ɫɯɟɦɚ ɨɬ ɥɨɤɚɥɟɧ DTD 
ɮɚɣɥ ɬɪяɛɜɚ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ XmlResolver ɡɚ 
ɢɡɜɥɢɱɚɧɟ ɧɚ ɜɴɧɲɧɢɬɟ XML ɪɟɫɭɪɫɢ 

 ɉɪɟɞɜɚɪɢɬɟɥɧɨɬɨ ɡɚɪɟɠɞɚɧɟ ɢ ɤɟɲɢɪɚɧɟ ɧɚ 
ɫɯɟɦɢɬɟ ɜ XmlValidatingReader.Schemas ɟ 
ɜɴɡɦɨɠɧɨ ɫɚɦɨ ɡɚ XSD ɢ XDR ɫɯɟɦɢ

XmlDocument doc = new XmlDocument(); 

XmlTextReader tr = new XmlTextReader("Sample.xml"); 

XmlValidatingReader valReader =  

    new XmlValidatingReader(tr); 

valReaНer.ValiНationTвpe = … ; 
valReaНer.ValiНationEventHanНler += … ; 
doc.Load(valReader); 



XPath 

 XPatС (XML PatС LanРuaРО) О ɟɡɢɤ ɡɚ 
ɚɞɪɟɫɢɪɚɧɟ ɧɚ ɱɚɫɬɢ ɨɬ XML ɞɨɤɭɦɟɧɬɢ 

 XPatС ɢɡɪɚɡɢɬɟ ɫɴɞɴɪɠɚɬ ɨɩɢɫɚɧɢɟ ɧɚ 
ɩɴɬɢɳɚ ɞɨ ɜɴɡɥɢ ɢ ɤɪɢɬɟɪɢɢ, ɧɚ ɤɨɢɬɨ 
ɜɴɡɥɢɬɟ ɬɪяɛɜɚ ɞɚ ɨɬɝɨɜɚɪяɬ 

 XPatС ɱɟɫɬɨ ɩɴɬɢ ɫɟ ɢɡɩɨɥɡɜɚ ɡɚɟɞɧɨ ɫ XSLT 
ɢ XPoТntОr 

 ɉɪɢɦɟɪɢ ɡɚ XPatС ɢɡɪɚɡɢ: /library/book[isbn='1-930110-19-7'] 

/catalog/cd[@price<10.80] 

/book/chapter[3]/para[last()] 



XPatС ɢɡɪɚɡɢɬɟ 

 / – ɚɞɪɟɫɢɪɚ ɤɨɪɟɧɚ ɧɚ ɞɨɤɭɦɟɧɬɚ 

 /someNode – ɚɞɪɟɫɢɪɚ ɜɫɢɱɤɢ ɜɴɡɥɢ ɫ ɢɦɟ 
"someNode", ɩɪɟɤɢ ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɤɨɪɟɧɚ 

 /books/book – ɚɞɪɟɫɢɪɚ ɜɫɢɱɤɢ ɜɴɡɥɢ 
"book", ɧɚɫɥɟɞɧɢɰɢ ɧɚ ɜɴɡɟɥɚ "books" 

 /books/book[price<"10"]/author – 
ɚɞɪɟɫɢɪɚ ɜɫɢɱɤɢ ɚɜɬɨɪɢ (/books/book/ 
author), ɱɢɢɬɨ ɤɧɢɝɢ ɢɦɚɬ ɰɟɧɚ < "10"  

 /items/item[@type="food"] – ɚɞɪɟɫɢɪɚ 
ɜɫɢɱɤɢ ɜɴɡɥɢ ɫ ɢɦɟ item, ɤɨɢɬɨ ɢɦɚɬ ɚɬɪɢɛɭɬ 
"type" ɫɴɫ ɫɬɨɣɧɨɫɬ "food" ɢ ɫɚ ɧɚɫɥɟɞɧɢɰɢ 
ɧɚ ɜɴɡɟɥ "items", ɡɚɤɚɱɟɧ ɡɚ ɤɨɪɟɧɚ ɧɚ 
ɞɨɤɭɦɟɧɬɚ 



XPath ɜ .NET Framework 

 XPatС ɟ ɦɧɨɝɨ ɭɞɨɛɟɧ ɡɚ ɬɴɪɫɟɧɟ ɧɚ 
ɢɧɮɨɪɦɚɰɢя ɜ XML ɞɨɤɭɦɟɧɬɢ 

 Кɥɚɫɨɜɟɬɟ ɢ ɢɧɬɟɪɮɟɣɫɢɬɟ ɡɚ ɪɚɛɨɬɚ ɫ XPatС 
ɫɟ ɧɚɦɢɪɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɨɬɨ 
System.Xml.XPath 

 XPatС ɦɨɠɟ ɞɚ ɫɟ ɩɨɥɡɜɚ ɞɢɪɟɤɬɧɨ ɨɬ ɤɥɚɫɚ 
XmlNode (ɢ ɜɫɢɱɤɢ ɧɟɝɨɜɢ ɧɚɫɥɟɞɧɢɰɢ) ɱɪɟɡ 
ɦɟɬɨɞɢɬɟ: 
 SelectNodes(string xPathQuery) – ɜɪɴɳɚ 

ɫɩɢɫɴɤ ɨɬ ɜɫɢɱɤɢ ɜɴɡɥɢ, ɤɨɢɬɨ ɫɴɨɬɜɟɬɫɬɜɚɬ ɧɚ 
ɡɚɞɚɞɟɧɢя XPatС ɢɡɪɚɡ 

 SelectSingleNode(string xPathQuery) – 
ɜɪɴɳɚ ɩɴɪɜɢя ɜɴɡɟɥ, ɤɨɣɬɨ ɫɴɨɬɜɟɬɫɬɜɚ ɧɚ 
ɡɚɞɚɞɟɧɢя XPatС ɢɡɪɚɡ 



XPatС ɢ XmlNode – ɩɪɢɦɟɪ  

 Ⱦɚɞɟɧ ɟ ɫɥɟɞɧɢя XML ɞɨɤɭɦɟɧɬ: <?xml version="1.0" encoding="windows-1251"?> 

<items> 

    <item type="beer"> 

        <name>Ɂɚɝɨɪɤɚ</name> 
        <price>0.54</price> 

    </item> 

    <item type="food"> 

        <name>ɤеɛɚɩɱеɬɚ</name> 
        <price>0.48</price> 

    </item> 

    <item type="beer"> 

        <name>Кɚɦеɧɢɰɚ</name> 
        <price>0.56</price> 

    </item> 

</items> 



XPatС ɢ XmlNode – ɩɪɢɦɟɪ  
 Ɍɴɪɫɢɦ ɜ ɧɟɝɨ ɢɦɟɧɚɬɚ ɧɚ ɜɫɢɱɤɢ ɫɬɨɤɢ 

ɨɬ ɬɢɩ “ɛɢɪɚ”: 
<?xml version="1.0" encoding="windows-1251"?> 

<items> 

    <item type="beer"> 

        <name>Ɂɚɝɨɪɤɚ</name> 
        <price>0.54</price> 

    </item> 

    <item type="food"> 

        <name>ɤеɛɚɩɱеɬɚ</name> 
        <price>0.48</price> 

    </item> 

    <item type="beer"> 

        <name>Кɚɦеɧɢɰɚ</name> 
        <price>0.56</price> 

    </item> 

</items> 

Мɨɠɟɦ ɞɚ ɩɨɥɡɜɚɦɟ XPath ɢɡɪɚɡɚ 
/items/item[@type='beer']/name 



XPatС ɢ XmlNode – ɩɪɢɦɟɪ  
 Ɇɨɠɟɦ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɫɥɟɞɧɢя ɤɨɞ: 

using System; 

using System.Xml; 

class TestXPath 

{ 

    static void Main(string[] args) 

    { 

        XmlDocument xmlDoc = new XmlDocument(); 

        xmlDoc.Load("items.xml"); 

        string query = "/items/item[@type='beer']/name"; 

        XmlNodeList beerNamesList = 

            xmlDoc.SelectNodes(query); 

        foreach (XmlNode beerName in beerNamesList)  

        { 

            Console.WriteLine(beerName.InnerText); 
        } 
    } 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #6 

 Ɍɴɪɫɟɧɟ ɫ XPatС ɜ XML ɞɨɤɭɦɟɧɬɢ ɱɪɟɡ 
XmlNode.SelectNodes(…) 



ɉɪɨɫɬɪɚɧɫɬɜɨɬɨ System.Xml.XPath 

 XPathNavigator – ɩɨɡɜɨɥяɜɚ ɨɛɯɨɠɞɚɧɟ ɧɚ 
ɞɴɪɜɨɜɢɞɧɨ-ɨɪɝɚɧɢɡɢɪɚɧɢ ɞɚɧɧɢ ɢ ɢɡɩɴɥɧɟɧɢɟ 
ɧɚ XPatС ɡɚяɜɤɢ ɜɴɪɯɭ ɬяɯ 

 XPathNodeIterator – ɩɨɡɜɨɥяɜɚ ɧɚɜɢɝɚɰɢя ɩɨ 
ɪɟɡɭɥɬɚɬɚ ɨɬ XPatС ɡɚяɜɤɢ ɩɨɥɭɱɟɧɢ ɨɬ 
XPathNavigator.Select(…) 

 IXPathNavigable – ɢɧɬɟɪɮɟɣɫ, ɫ ɤɨɣɬɨ 
ɩɨɥɭɱɚɜɚɦɟ XPathNavigator. ɉɨɞɞɴɪɠɚ ɫɟ ɨɬ 
ɤɥɚɫɨɜɟɬɟ XmlNode ɢ XPathDocument 

 XPathDocument – ɨɫɢɝɭɪяɜɚ ɜɢɫɨɤɨɫɤɨɪɨɫɬɧɚ 
ɟɞɧɨɩɨɫɨɱɧɚ ɪɚɛɨɬɚ ɫ XPatС ɢ XSLT ɜ ɪɟɠɢɦ 
ɫɚɦɨ ɡɚ ɱɟɬɟɧɟ (ɡɚ ɨɛɟɦɧɢ XML ɞɨɤɭɦɟɧɬɢ) 

 XPathExpression – ɫɴɞɴɪɠɚ ɤɨɦɩɢɥɢɪɚɧ XPatС 
ɢɡɪɚɡ (ɩɨ-ɞɨɛɪɚ ɩɪɨɢɡɜɨɞɢɬɟɥɧɨɫɬ) 



XPathNavigator – ɩɪɢɦɟɪ 

 ɉɪɨɦɨɰɢя – ɧɚɦɚɥяɜɚɧɟ ɧɚ ɰɟɧɚɬɚ ɧɚ 
ɛɢɪɚɬɚ ɫ 20% using System; 

using System.Xml; 

using System.Xml.XPath; 

using System.Globalization; 

class XPathNavigatorDemo 

{ 
    public const decimal DISCOUNT = (decimal) 0.20; 

    static void Main() 

    { 
        XmlDocument xmlDoc = new XmlDocument(); 

        xmlDoc.Load("items.xml"); 

        CultureInfo numberFormat = 

            new CultureInfo("en-US"); 

(ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



XPathNavigator – ɩɪɢɦɟɪ 
        XPathNavigator nav = xmlDoc.CreateNavigator(); 
        string xPathQuery = 
            "/items/item[@type='beer']/price"; 
        XPathNodeIterator iter = nav.Select(xPathQuery); 

        while (iter.MoveNext()) 
        { 
            XPathNavigator currentNode = iter.Current; 
            XmlNode xmlNode = 
                ((IHasXmlNode) currentNode).GetNode(); 
            string priceStr = xmlNode.InnerText; 
            decimal price = 
                Decimal.Parse(priceStr, numberFormat); 
            price = price * (1 - DISCOUNT); 
            xmlNode.InnerText = 
                price.ToString(numberFormat); 
        } 

        xmlDoc.Save("itemsNew.xml"); 
    } 
} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #7 

 Ɉɛɪɚɛɨɬɤɚ ɧɚ XML ɞɨɤɭɦɟɧɬ ɫ 
XPathNavigator 



XPathDocument – ɩɪɢɦɟɪ 
using System; 
using System.Xml; 
using System.Xml.XPath; 

class XPathNavigatorDemo 
{ 
    static void Main() 
    { 
        // Create fast forward-only XPath processor 
        XPathDocument doc = new XPathDocument( 
            "../../../xml-files/items.xml"); 
        XPathNavigator nav = doc.CreateNavigator(); 

        XPathExpression expr = nav.Compile( 
            "/items/item[@type='beer']/name"); 
        XPathNodeIterator iter = nav.Select(expr); 

        while (iter.MoveNext()) 
        { 
            XPathNavigator currentNode = iter.Current; 
            Console.WriteLine(currentNode.Value); 
        } 
    } 
} 



XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

 XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢɬɟ (XSLT) ɩɨɡɜɨɥяɜɚɬ 
ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ ɟɞɢɧ XML ɞɨɤɭɦɟɧɬ ɜ ɞɪɭɝ 
XML ɞɨɤɭɦɟɧɬ ɫ ɪɚɡɥɢɱɧɚ ɫɬɪɭɤɬɭɪɚ 

 XSLT ɪɚɡɱɢɬɚ ɧɚ XPath ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ ɱɚɫɬɢ 
ɨɬ ɜɯɨɞɧɢя ɞɨɤɭɦɟɧɬ, ɤɨɢɬɨ ɫɟ ɢɡɩɨɥɡɜɚɬ ɜ 
ɢɡɯɨɞɧɢя ɞɨɤɭɦɟɧɬ 

 В ɱɚɫɬɧɨɫɬ XSLT ɦɨɠɟ ɞɚ ɫɟ ɢɡɩɨɥɡɜɚ ɢ ɡɚ 
ɩɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬɢ ɜ XHTML 

 ɉɪɢɦɟɪɟɧ XSL ɲɚɛɥɨɧ ɡɚ ɬɪɚɧɫɮɨɪɦɚɰɢя: <?xml version="1.0" encoding="windows-1251"?> 

<xsl:stylesheet version="1.0" 

    xmlns:xsl="http://www.w3.org/1999/XSL/Transform"> 

<xsl:template match="/">   (ɩɪиɦɟɪът ɩɪɨɞъɥɠава) 



XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
  <html> 

  <body> 

  <h1>Ɇɨяɬɚ ɛɢɛɥɢɨɬеɤɚ</h1> 
  <table bgcolor="#E0E0E0" cellspacing="1"> 

    <tr bgcolor="#EEEEEE"> 

      <td><b>Ɂɚɝɥɚɜɢе</b></td> 
      <td><b>Аɜɬɨɪ</b></td> 
    </tr> 

    <xsl:for-each select="/library/book"> 

      <tr bgcolor="white"> 

        <td><xsl:value-of select="title"/></td> 

        <td><xsl:value-of select="author"/></td> 

      </tr> 

    </xsl:for-each> 

  </table> 

  </body> 

  </html> 

</xsl:template> 

</xsl:stylesheet> 



ȿɡɢɤɴɬ XSL – ɤɨɧɫɬɪɭɤɰɢɢ 

 <xsl:template match="XPath expr."> … 
</xsl:template> – ɡɚɦɟɫɬɜɚ ɡɚɞɚɞɟɧɚɬɚ ɫ XPatС 
ɢɡɪɚɡ ɱɚɫɬ ɨɬ ɞɨɤɭɦɟɧɬɚ ɫ ɬяɥɨɬɨ ɧɚ ɤɨɧɫɬɪɭɤɰɢяɬɚ 

 <xsl:for-each select="XPath expr."> … 
</xsl:for-each> – ɡɚɦɟɫɬɜɚ ɜɫɟɤɢ ɜɴɡɟɥ, 
ɨɬɝɨɜɚɪяɳ ɧɚ ɞɚɞɟɧɢя XPatС ɢɡɪɚɡ ɫ ɬяɥɨɬɨ ɧɚ 
ɤɨɧɫɬɪɭɤɰɢяɬɚ 

 <xsl:value-of select="XPath expr."/> – 
ɢɡɜɥɢɱɚ ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɡɚɞɚɞɟɧɢя XPatС ɢɡɪɚɡ 
(ɫɚɦɨ ɩɴɪɜɨɬɨ ɧɚɦɟɪɟɧɨ ɫɴɨɬɜɟɬɫɬɜɢɟ) 

 <xsl:sort select="XPath expr."/> – ɜ 
<xsl:for-each … > ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɪɬɢɪɚ ɩɨ 
ɫɬɨɣɧɨɫɬɬɚ ɧɚ ɞɚɞɟɧ XPatС ɢɡɪɚɡ 

 XSL ɲɚɛɥɨɧɢɬɟ ɫɚ ɜɚɥɢɞɧɢ XML ɞɨɤɭɦɟɧɬɢ! 



XSLT ɢ .NET Framework 

 В .NET FramОаork ɦɨɠɟɦ ɞɚ ɢɡɜɴɪɲɜɚɦɟ 
XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɱɪɟɡ ɤɥɚɫɚ 
System.Xml.Xsl.XslTransform 

 Кɥɚɫɴɬ XslTransform ɩɨɞɞɴɪɠɚ ɦɟɬɨɞɢɬɟ: 
 Load(…) – ɡɚɪɟɠɞɚ XSL ɲɚɛɥɨɧ, ɩɨ ɤɨɣɬɨ ɳɟ 

ɫɟ ɢɡɜɴɪɲɜɚ ɬɪɚɧɫɮɨɪɦɚɰɢя 

 Transform(…) – ɢɡɜɴɪɲɜɚ ɬɪɚɧɫɮɨɪɦɚɰɢя ɧɚ 
ɞɚɞɟɧ XML ɞɨɤɭɦɟɧɬ 

 ɉɪɢɟɦɚ ɤɚɬɨ ɜɯɨɞ ɢɦɟ ɧɚ XML ɮɚɣɥ, 
XPathNavigator ɢɥɢ IXPathNavigable 

 Ɂɚɩɢɫɜɚ ɢɡɯɨɞɚ ɜ XML ɮɚɣɥ, ɩɨɬɨɤ ɢɥɢ 
XmlWriter 



XSL ɬɪɚɧɫɮɨɪɦɚɰɢɢ – ɩɪɢɦɟɪ 

 ɉɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬ ɩɨ 
ɞɚɞɟɧ XSL ɲɚɛɥɨɧ: using System; 

using System.Xml.Xsl; 

 

class XSLTransformDemo 

{ 

    static void Main() 

    { 

        XslTransform xslt = new XslTransform(); 

        xslt.Load("library-xml2html.xsl"); 

        xslt.Transform("library.xml", 

            "library.html", null); 

    } 

} 



Ⱦɟɦɨɧɫɬɪɚɰɢя #8 

 ɉɪɟɨɛɪɚɡɭɜɚɧɟ ɧɚ XML ɞɨɤɭɦɟɧɬ ɩɨ 
ɞɚɞɟɧ XSL ɲɚɛɥɨɧ 



Clipboard & Drag & Drop Ȋ .NET 
 
 
  1. ȘȈȉȖȚȈ ș Clipboard 

-ȒȓȐȗȉȖȘȌȈ ȊȐȕȈȋȐ ȗȖȌȌȢȘȎȈ șȈȔȖ ȍȌȐȕ ȌȈȕȕȖȊ ȖȉȍȒȚ Ȑ ȖȉȐȒȕȖȊȍȕȖз 
ȕȖ Ȋȍȟȍ ȕȍȏȈȌȢȓȎȐȚȍȓȕȖ Ȋ м ȜȖȘȔȈȚй ǵȈȗȘй ȘȈȓȐȟȕȖ ȜȖȘȔȈȚȐȘȈȕȐ ȌȈȕȕȐ Ȋ ȒȖȓȖȕȐ 
ȕȈ ȍȓȍȒȚȘй ȚȈȉȓȐȞȈ  
 
-ȉȈȏȖȊ ȍ ȒȓȈșȢȚ ȖȚ ȗȘȖșȚȘȈȕșȚȊȖȚȖх System.Windows.Forms  Clipboard.  
  ǺȖȑ ȍ sealedз ȕяȔȈ publicȒȖȕșȚȘțȒȚȖȘȐ  ȕȍ ȔȖȎȍ ȌȈ șȍ ȕȈșȓȍȌяȊȈ Ȑ ȕяȔȈ ȐȕșȚȈȕȞȐȐй  
  ǰȔȈ н șȚȈȚȐȟȕȐ ȔȍȚȖȌȈх 
 void SetDataObject(…); 
 IDataObject GetData(..); 

 

-ako   ȗȖșȚȈȊяȔȍ Ȋ ȒȓȐȗȉȖȘȌ ȌȈȕȕȐ șȈȔȖ Ȋ м ȜȖȘȔȈȚз ȊșȐȟȒȖ ȍ  ȍȓȍȔȍȕȚȈȘȕȖх 
 Clipboard.SetDataObject( str, true); 

 Clipboard.SetDataObject( bitmap, true); 

 
ȕȖ ȔȖȎȍ Ȑх 
 Button btn = new Button(); 

 btn.Text = “OK”; 
 Clipboard.SatDataObject(btn, false); 

  
 

ȊȚȖȘȖȚȖ ȗȖȊȐȒȊȈȕȍ ȗȖȌȔȍȕȧ ȌȈȕȕȐȚȍ 

true – ȌȈȕȕȐȚȍ șȈ ȌȖșȚȢȗȕȐ Ȑ șȓȍȌ 

ȗȘȐȒȓȦȟȊȈȕȍ ȕȈ ȗȘȖȋȘȈȔȈȚȈ 

ȔȖȎȍȔ ȌȈ ȗȖșȚȈȊяȔȍ Ȑ ȊșяȒȈȒȢȊ  
ȖȉȍȒȚй 
ȊȚȖȘȐяȚ ȈȘȋй ȍ falseз ȏȈȡȖȚȖ ȖȉȍȒȚ  
ȕȍ ȔȖȎȍ ȌȈ șȍ ȗȘȍȌȝȊȢȘȓя ȔкȌț 
ȗȘȖȋȘȈȔȐ 



ǸȈȉȖȚȈ ș Clipboard:  ȐȏȊȓȐȟȈȕȍ ȕȈ ȖȉȍȒȚȐ 

1. ȐȏȊȓȐȟȈȚ șȍ ȕȍ ȌȈȕȕȐȚȍз Ȉ ȐȕșȚȈȕȞȐя ȕȈ ȒȓȈșȈз ȒȖȑȚȖ șȢȌȢȘȎȈ ȐȕȜȖȘȔȈȞȐя ȏȈ Țяȝх 
 IDataObject data = Clipboard.GetDataObject(); 

 

2. GetDataObject() ȌȍȜȐȕȐȘȈ п ȉȈȏȖȊȐ гмн ș ȗȘȍȌȍȜȐȕȐȞȐȐȚȍд ȔȍȚȖȌȈх 
 bool GetDataPresent(Type type) 

 object GetData(Type type) 

 
ȗȘȐȔȍȘх 
 ȗȘȖȊȍȘȒȈ ȏȈ ȕȈȓȐȟȕȖșȚх 
  
 dataobject.GetDataPresent(typeof(String));  //врɴɳа true ako ɢɦа ɧɢɡ в clipboard 

  dataobject.GetDataPresent(typeof(Bitmap)); 

  dataobject.GetDataPresent(typeof(Button)); 

 ɢ ɢɡвлɢчанɟ на ɞаннɢ: 
 string str = (string) dataobject.GetData(typeof(string)); 

 Bitmap bitmap = (Bitmap) dataobject.GetData(typeof(Bitmap)); 

 

  



ФȖȘȔȈȚȐ ȕȈ ȌȈȕȕȐз ȗȘȍȝȊȢȘȓяȕȐ ȗȘȍȏ clipboard 

-ȊșяȒȈȒȊȐ ȖȉȍȒȚȐ Ȑ ȚȐȗȖȊȍз șȢȖȚȊȍȚșȚȊȈȡȐ ȕȈ ȗȖȓȏȊȈȕȐ Ȋ Windows Forms 
 

ǵȖ ȒȈȒȊȖ șȚȈȊȈ ș Windows ȗȘȐȓȖȎȍȕȐя г Ȑ șȢȖȚȊȍȚȕȐ ȌȈȕȕȐдз ȘȈȉȖȚȍȡȐ ș Win32 API 
ȐȓȐ MFC ? 
Ǩ ȗȘȖȉȓȍȔȐȚȍ ș ȚȍȒșȚх  
  ȔȖȎȍ ȌȈ ȍ Ȋ Unicode ȐȓȐ ȕȍ (ANSI ȐȓȐ OEM – ȏȈ MS DOS Ȑ ȒȖȕȏȖȓȐд ъ 
  ȐȓȐ ȒȈȒȊȖ șȚȈȊȈ ș ȜȖȘȔȈȚȐȘȈȕ ȚȍȒșȚъ ǨȒȖ ȍ șȢȏȌȈȌȍȕ ȖȚ WORD Ȑ șȍ ȊȔȢȒȊȈ 
Ȋ Notepad ȐȓȐ ȌȘțȋȈ ȕȍȘȈȏȉȐȘȈȡȈ ȜȖȘȔȈȚȕȐȚȍ șȗȍȞȐȜȐȒȈȞȐȐъ – ȔȖȎȍ ȉȐ ȚȘяȉȊȈ  
ȗȖȌȘȈȏȉȐȘȈȡȖ șȍ ȗȘȍȖȉȘȈȏțȊȈȕȍ Ȋ ȒȓȐȗȉȖȘȌȈ ȒȢȔ RTF  ȐȓȐ HTML ? 
 ȐȓȐ ȒȈȒȊȖ șȚȈȊȈ ș ȒȖȗȐȘȈȕ Ȋ ȒȓȐȗȉȖȘȌ ȚȍȒșȚ ȖȚ brouser? HTML ȒȖȌȐȘȖȊȒȐȚȍ  
șȓȍȌȊȈ ȌȈ șȍ ȏȈȗȈȏяȚ ȈȒȖ șȍ ȊȔȢȒȊȈ ȗȈȒ Ȋ brouser, ȕȖ ȕȍ Ȑ ȒȢȔ ȗȘȐȓȖȎȍȕȐяз  
ȕȍȘȈȏȉȐȘȈȡȐ HTML ȚȈȋȖȊȍй 
 ȒȈȒȊȖ șȚȈȊȈ ș  ‘ ȌȈȕȕȐ ȐȏȊȓȐȟȈȕȐ ȖȚ ȜȈȑȓ ș ȘȈȏȌȍȓȐȚȍȓȐ’ гȚйȕȈȘй CSV ȜȖȘȔȈȚ 
-Comma Separated Value) ? 
 
Ǫ ǲǳǰǷǩǶǸǬǨ ǹǳǭǬǪǨ ǬǨ ǹǭ ǯǨǬǨǪǨ ǰ ǰǵФǶǸǴǨЦǰȇ ǯǨ ǺǰǷǨ ǺǭǲǹǺ 
ǰ ǰǯǶǩЩǶ ǰǬǭǵǺǰФǰǲǨǺǶǸǰ ǯǨ ФǶǸǴǨǺǰǺǭ ǵǨ ǬǨǵǵǰǺǭ 



ФȖȘȔȈȚȐ ȕȈ ȌȈȕȕȐз ȗȘȍȝȊȢȘȓяȕȐ ȗȘȍȏ clipboard 

-ǷȖȓȍȏȍȕ ȍ ȔȍȚȖȌȢȚ GetFormats()  ȕȈ ȐȕȚȍȘȜȍȑșȈ IDataObject: 
 string[] asstr = dataobject.GetFormats(); // ȊȘȢȡȈ ID ȏȈ ȊșȐȟȒȐ 

                     кк ȜȖȘȔȈȚȐз ȌȖșȚȢȗȕȐ Ȋ clipboard’Ȉ 
 

string str = (string) dataobject.GetData(typeof(string)) 

 string str = (string) dataobject.GetData(“System.String”) 
 string str = (string) dataobject.GetData(“UnicodeText”) 
 

 
-Ȋ ȒȓȈșȈ DataFormats ȐȔȈ нм șȚȈȚȐȟȕȐ ȗȖȓȍȚȈ ȏȈ ȟȍȚȍȕȍз ȊȘȢȡȈȡȐ ȜȖȘȔȈȚȐȚȍз ȒȖȐȚȖ 
 șȍ ȗȖȌȌȢȘȎȈȚ ȏȈ ȕȐȏȖȊȍ Ȋ .NET. ǷȖ-ȐȕȚȍȘȍșȕȐ șȈх 
 “Text” “OEMText”   ȏȈ у ȉȐȚȖȊȐ ȒȖȌȐȘȖȊȒȐ 
 “Bitmap” “DeviceIndependentBitmap” “Palette” “TaggedImageFileFormat” 
     ȏȈ ȒȈȘȚȐȕȒȐ Ȑ șȢȗȢȚșȚȊȈȡȐ ȗȈȓȐȚȘȐ 
 ȏȈ ȈțȌȐȖ ȜȈȑȓȖȊȍ 
 ȏȈ șȗȐșȢȒ ȖȚ ȐȔȍȕȈ ȕȈ ȜȈȑȓȖȊȍ гȕȈȗȘй șȍȓȍȒȚȐȘȈȕ ȜȈȑȓ ȖȚ Explorer șȍ ȒȖȗȐȘȈ 
     Ȋ clipboard 
 ȏȈ HTML, CSV, RTF  - ȒȖȐȚȖ șȍ ȐȏȊȓȐȟȈȚȒȈȚȖ ȕȐȏз ȕȖ șȈ ȗȘȍȌȊȐȌȍȕȐ  
     ȔȍȚȖȌȐ ȏȈ ȗȖȌȝȖȌяȡȖȚȖ ȐȔ ȗȘȍȖȉȘȈȏțȊȈȕȍ ȌȖ HTML,.. 

ȊȘȢȡȈȚ ȕȐȏ ȖȚ  
ȒȓȐȗȉȖȘȌȈз ș ȊȢȏȔȖȎȕȖ 

ȊȢȚȘȍȠȕȖ ȗȘȍȖȉȘȈȏțȊȈȕȍ 



Clipboard Ȑ ȗȖȊȍȟȍ ȖȚ м ȜȖȘȔȈȚȐ Ȋ ȕȍȋȖ ȍȌȕȖȊȘȍȔȍȕȕȖ 

1. ȒȈȒ ȌȈ ȏȈȌȈȌȍȔ ȜȖȘȔȈȚȈ ȕȈ ȌȈȕȕȐȚȍ Ȋ ȒȓȐȗȉȖȘȌȈъ 
  Clipboard.SetDataObject(strText); 
  Clipboard.SetDataObject(new DataObject(strText)); 
  Clipboard.SetDataObject(new DtaObject(DataFormats.Html,strText)); 
 
нй ȒȈȒ ȌȈ ȏȈȌȈȌȍȔ ȔȕȖȎȍșȚȊȖ ȜȖȘȔȈȚȐ Ȋ ȒȓȐȗȉȖȘȌ (SetData())? 
 DataObject data = new DataObject(); 
 data.SetData(strText); 
 data.SetData(DataFormats.Html, strHtml); 
 data.SetData(DataFormats.Rtf, strrtf); 
 Clipboard.SetDataObject (data,True); // ȗȢȝȈ Ȋ ȒȓȐȗȉȖȘȌȈ ș ȒȖȕȊȍȘșȐя 
      кк ȌȖ șȢȊȔȍșȚȐȔȐ ȜȖȘȔȈȚȐ 

ȍȒȊȐȊȈȓȍȕȚȕȐ 



ǯȈ ȔȍȝȈȕȐȏȔȐȚȍ х Drag & Drop 

1. ȊȢȏȔȖȎȕȐ ȌȍȑșȚȊȐях 
  

șȢșȚȖяȕȐȍ ȕȈ ȒȓȈȊȐȠȐ ȗȖ 
ȊȘȍȔȍ ȕȈ ȖȗȍȘȈȞȐяȚȈ 

ȌȍȑșȚȊȐȍ 

- Move 

Ctrl Copy 

Shift + Ctrl Link (ȐȏȚȖȟȕȐȒ Ȑ Ȟȍȓ 
ȗȖȓțȟȈȊȈȚ ȗȘȍȗȘȈȚȒȐ 
ȒȢȔ Ȗȉȡ ȖȉȍȒȚд 

2. ȏȈ ȘȈȏȘȍȠȈȊȈȕȍ ȕȈ ȖȗȍȘȈȞȐя drop Ȋ ȗȘȐȓȖȎȍȕȐȍ гȒȖȕȚȘȖȓ ȐȓȐ ȜȖȘȔȈд 
 șȓȍȌȊȈ ȕȈșȓȍȌȍȕȖȚȖ ȖȚ Control șȊȖȑșȚȊȖ AllowDrop ȕȈ ȖȉȍȒȚȈ  ȌȈ ȍ true 
 
3. 4-Țȍ șȢȉȐȚȐяз ȌȖșȚȢȗȕȐ Ȋ ȞȍȓȚȈгDargEnter, DragOver, DragDrop, DragLeave) șȈ  
șȊȢȘȏȈȕȐ ș ȔȍȚȖȌȐ On… Ȑ ȔȖȋȈȚ ȌȈ șȍ ȘȍȈȓȐȏȐȘȈȚ ȒȈȚȖ ȌȍȓȍȋȈȚȐз ȕȈȗȘх 
 txtbutton.AllowDrop = true; 

 txtbutton.DragOver +=new DragEventHandler(MyOnDragOver); 

ȌȍȓȍȋȈȚȕȐя ȚȐȗ 



ǯȈ ȔȍȝȈȕȐȏȔȐȚȍх  Drag & Drop 

пй ǲȢȔ  ȊșȐȟȒȐ ȔȍȚȖȌȐз șȊȢȘȏȈȕȐ șȢș șȢȉȐȚȐя Ȋ ȞȍȓȚȈ șȍ ȗȖȌȈȊȈ ȈȘȋțȔȍȕȚ DragEventArgs,  
șȢȌȢȘȎȈȡ ȐȕȜȖȘȔȈȞȐя ȏȈх 
 
 - ȒȓȈȊȐȈȚțȘȈ Ȑ ȔȐȠȒȈ ȗȖ ȊȘȍȔȍ ȕȈ șȢȉȐȚȐȍȚȖц  
 - ȖȉȍȒȚ DataObjectз ȐȔȗȓȍȔȍȕȚȐȘȈȡ IDataObject (ȖȚ ȕȍȋȖ ȔȖȋȈȚ ȌȈ șȍ ȗȖȓȏȊȈȚ 
  ȔȍȚȖȌȐȚȍ ȏȈ ȐȏȊȓȐȟȈȕȍ ȕȈ ȌȈȕȕȐȚȍдц  
 - ȒȈȒȊȐ ȖȗȍȘȈȞȐȐ ȏȈ ȘȈȏȘȍȠȍȕȐ ȕȈȌ ȗȘȍȌȈȊȈȕȐя ȖȉȍȒȚ гȏȈȌȈȌȍȕȖ ȖȚ ȐȏȚйд 
 - șȊȖȑșȚȊȖз ȒȖȍȚȖ ȗȘȐȍȔȕȐȒȢȚ țșȚȈȕȖȊяȊȈ șȓȍȌ ȒȈȚȖ ȈȕȈȓȐȏȐȘȈ ȌȈȓȐ 
ȔȖȎȍ Ȑ ȐșȒȈ ȌȈ ȗȘȐȍȔȍ ȌȈȕȕȐȚȍз ȒȈȒȚȖ Ȑ ȒȈȒȊȈ ȖȗȍȘȈȞȐя șȍ ȐȏȊȢȘȠȊȈ гcopy, move..).  
ǺȖȊȈ ȗȘȖȔȍȕя ȊȐȌȈ ȕȈ ȒțȘșȖȘȈ Ȑ ȐȕȜȖȘȔȐȘȈ ȐȏȚȖȟȕȐȒȈ гșȊȖȑșȚȊȖȚȖ ȍ ȌȖșȚȢȗȕȖ ȗȘȐ 
ȕȍȋȖз ȏȈȡȖȚȖ DoDragDrop() ȗȘȐȊȢȘȠȊȈ ȏȈ ȐȏȚȖȟȕȐȒȈ ȍȌȊȈ ȒȖȋȈȚȖ ȖȉȍȒȚȈ ȍ Ȋ ȞȍȓȚȈ 
ȐȓȐ Esc) 
 
Ǩй ǭȌȕȖ ȗȘȐȓȖȎȍȕȐȍ șȚȈȊȈ ȐȏȚȖȟȕȐȒ ȒȈȚȖ ȕȈșȓȍȌȐ Control Ȑ ȐȕȐȞȐȐȘȈ ȖȗȍȘȈȞȐя Drag ș 
 ȗȖȊȐȒȊȈȕȍ ȕȈ  
 DragDropEffects DoDragDrop( object dataobject, DragDropEffects dde); 

ȌȈȕȕȖȊȐя ȖȉȍȒȚ  ȗȖȏȊȖȓȍȕȐȚȍ ȖȗȍȘȈȞȐȐ 



COM ɬɟɯɧɨɥɨɝɢɹ ɡɚ ɢɡɝɪɚɠɞɚɧɟ ɧɚ ɫɴɫɬɚɜɧɢ  ɨɛɟɤɬɢ 





Ɉɛɟɤɬɢ ɢ ɢɧɬɟɪɮɟɣɫɢ 

 
ɂɧɬɟɪɮɟɣɫɴɬ ɟ ɧɚɛɨɪ ɨɬ ɫɟɦɚɧɬɢɱɧɨ ɫɜɴɪɡɚɧɢ ɮɭɧɤɰɢɢ, ɪɟɚɥɢɡɢɪɚɧɢ ɜ ɨɩɪɟɞɟɥɟɧ ɨɛɟɤɬ.  
Ɍɨɜɚ ɜɤɥɸɱɜɚ ɩɪɨɬɨɬɢɩ ɢɥɢ ɫɢɝɧɚɬɭɪɚ. 
ɂɡɩɨɥɡɜɚɧɟɬɨ (instantiation) ɫɬɚɜɚ, ɤɨɝɚɬɨ ɢɧɬɟɮɟɣɫɴɬ ɟ ɪɟɚɥɢɡɢɪɚɧ ɢ ɟ ɢɡɪɚɛɨɬɟɧ ɭɤɚɡɚɬɟɥ  
ɤɴɦ ɦɚɫɢɜ ɨɬ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɮɭɧɤɰɢɢɬɟ ɦɭ: 
 

   ɨɛɟɤɬ ɧɚ 
   ɩɨɬɪɟɛɢɬɟɥɹ  
    ɭɤɚɡɚɬɟɥ ɤɴɦ fn1()  ɨɛɟɤɬ 

 
    pInterface 

      ɭɤɚɡɚɬɟɥ ɤɴɦ fn2()  ɪɟɚɥɢɡɚɰɢɹ ɧɚ  
     ɢɧɬɟɪɮɟɣɫɚ 

 



ɨɛɟɤɬɢ ɢ ɢɧɬɟɪɮɟɣɫɢ 

 

           ɢɧɬɟɪɮɟɣɫ А  

 

 
 
ɉɨɬɪɟɛɢɬɟɥɫɤɢ  
Ɉɛɟɤɬ 
(ɤɨɦɩɨɧɟɧɬ) 
 

pInterfaceA 

 

 
Ɋɟɚɥɢɡɚɰɢɹ ɧɚ  
ɂɧɬɟɪɮɟɣɫɚ Ⱥ 

                   ɩɨɬɪɟɛɢɬɟɥɫɤɢ  ɞɨɫɬɴɩ ɞɨ ɮɭɧɤɰɢɢ  ɨɛɟɤɬ ɫ 

                      ɨɛɟɤɬ                     ɧɚ ɢɧɬɟɪɮɟɣɫ А  ɢɧɬɟɪɮɟɣɫɢ 

 
Ɋɟɚɥɢɡɚɰɢɹ ɧɚ 
 ɢɧɬɟɪɮɟɣɫɚ Ȼ 

ȼɴɬɪɟɲɧɢ 

Ⱦɚɧɧɢ  
ɇɚ ɨɛɟɬɚ 

A 

Ȼ 

Ɉɛɟɤɬ, ɩɨɞɞɴɪɠɚɳ 2 ɢɧɬɟɪɮɟɣɫɚ 

A::QueryInterface()  

COM ɨɛɟɤɬ 



ɬɚɛɥɢɰɚ ɨɬ    ɬɚɛɥɢɰɚ ɨɬ 
ɭɤɚɡɚɬɟɥɢ   ɭɤɚɡɚɬɟɥɢ    
ɤɴɦ IUnknown  ɤɴɦ ɞɪɭɝ ɢɧɬɟɪɮɟɣɫ  

 
      QueryInterface()        QueryInterface() 

        Release()        Release() 

        AddRef()        AddRef() 
               *fn1() 
               *fn2() 

 

Ȼɚɡɨɜ ɢɧɬɟɪɮɣɫ  ɉɪɨɢɡɜɨɥɟɧ ɢɧɬɟɪɮɟɣɫ  
   ɫ 2 ɫɨɛɫɬɜɟɧɢ ɦɟɬɨɞɚ 

ɇɚɦɢɪɚɦɟ ɫɟ ɜ 1 ɤɨɦɩɨɧɟɧɬ 



Uniform Data Transfer  (UDT)& Notification ɩɨɞɫɢɫɬɟɦɢ 

 
OLE ɢɦɚ 2 ɜɴɜɟɞɟɧɢɹ: 
- ɧɟ ɨɝɪɚɧɢɱɚɜɚ ɮɨɪɦɚɬɚ ɞɨ ɬɨɡɢ ɧɚ clТpboarН, ɚ ɞɨɛɚɜɹ ɭɤɚɡɚɧɢɹ ɡɚ ɬɢɩɚ ɞɚɧɧɢ,  
  ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɨɛɦɟɧɚ ɢ ɩɪɟɩɨɪɴɱɢɬɟɥɧɚ ɫɪɟɞɚ  ɧɚ ɨɛɦɟɧ.  
- ɪɚɡɞɟɥɹɬ ɫɟ ɩɪɨɬɨɤɨɥɚ ɨɬ ɨɛɦɟɧɚ ɧɚ ɞɚɧɧɢɬɟ.  
 
 

Ⱦɚɧɧɨɜɢɹɬ ɨɛɟɤɬ ɟ COM ɨɛɟɤɬ ɢ ɩɨɞɞɴɪɠɚ ɢɧɬɟɪɮɟɣɫ: IDataObject ɫ ɞɜɚ ɫɴɳɟɫɬɜɟɧɢ ɦɟɬɨɞɚ: 
  
SetData ɫɟ ɢɡɩɨɥɡɜɚ ɡɚ ɩɨɫɬɚɜɹɧɟ ɧɚ ɞɚɧɧɢɬɟ ɜ ɞɚɧɧɨɜɢɹ ɨɛɟɤɬ ɢ  
GetData – ɡɚ ɢɡɜɥɢɱɚɧɟ ɧɚ ɞɚɧɧɢɬɟ.  
 
Сɚɦɢяɬ ɞɚɧɧɨɜ ɨɛɟɤɬ ɫ ɩɨɫɬɚɜɟɧɢ ɜ ɧɟɝɨ ɞɚɧɧɢ ɫɬɨɢ ɜ clipboard  
 
ɩɨɫɬɚɜɹɧɟɬɨ ɫɬɚɜɚ ɫ  
 ::OleSetClipboard()) 
 ɚ ɤɨɧɫɭɦɚɬɨɪɴɬ ɧɚ ɞɚɧɧɢɬɟ ɩɨɥɭɱɚɜɚ ɭɤɚɡɚɬɟɥ ɤɴɦ IDataObject ɫ  
 ::OleGetClipboard. 
 

ɉɨɞɫɢɫɬɟɦɢ ɨɬ ɤɨɦɩɨɧɟɧɬɧɢɹ ɦɨɞɟɥ 



OLE Clipboard ɢ ɞɚɧɧɨɜɢɹ ɨɛɟɤɬ (DO) 

 
1.OLE clipboard ɟ COM ɛɚɡɢɪɚɧ. Ɋɚɛɨɬɢ ɫɟ ɫ ɦɟɬɨɞɢ, ɱɚɫɬ ɨɬ COM ɢɧɬɟɪɮɟɣɫɢ, ɚ ɧɟ ɫ API ɮɭɧɤɰɢɢ.  
2. Ⱦɚɧɧɢɬɟ ɫɟ ɩɪɟɯɜɴɪɥɹɬ ɧɟ ɟɞɢɧɫɬɜɟɧɨ ɩɪɟɡ ɝɥɨɛɚɥɧɚɬɚ ɩɚɦɟɬ, ɤɚɤɬɨ ɜ ɤɥɚɫɢɱɟɫɤɢɹ  
ɟɞɧɨɢɦɟɧɟɧ ɦɟɯɚɧɢɡɴɦ. 
 

 
 

 

ɉɨɞɫɢɫɬɟɦɢ ɨɬ ɤɨɦɩɨɧɟɧɬɧɢɹ ɦɨɞɟɥ 



Ⱦɚɧɧɨɜɢɹɬ ɨɛɟɤɬ  ɢ ɢɧɬɟɪɮɟɣɫɚ IDataObect ɪɚɛɨɬɹɬ ɨɫɧɨɜɧɨ ɫ 2 ɫɬɪɭɤɬɭɪɢ: 
 

FORMATETC:   
ɨɩɢɫɜɚ ɨɛɟɤɬɚ, ɤɨɣɬɨ ɳɟ ɫɟ ɬɪɚɧɫɮɟɪɢɪɚ –  

 ɨɛɨɛɳɟɧɢя Clipboard ɮɨɪɦɚɬ ɧɚ ɞɚɧɧɢɬɟ,  
 ɜɢɞɚ ɢ ɧɚɱɢɧɚ ɧɚ ɢɡɨɛɪɚɡяɜɚɧɟ ɧɚ ɞɚɧɧɢ,  
 ɜɴɡɦɨɠɧɢ ɦɟɫɬɚ ɡɚ ɫɴɯɪɚɧɟɧɢɟ ɧɚ ɞɚɧɧɢɬɟ,  
 ɬɢɩ ɢ ɯ-ɤɢ  ɧɚ ɫɪɟɞɚɬɚ ɤɴɦ ɤɨяɬɨ ɟ ɜɴɡɦɨɠɟɧ ɨɛɦɟɧ.  
 ɞɚɧɧɢ ɡɚ ɭɫɬɪɨɣɫɬɜɨɬɨ, ɤɨɟɬɨ ɫɴɯɪɚɧяɜɚ ɨɛɟɤɬɚ, 
 ɜɴɡɦɨɠɧɢɬɟ ɧɚɱɢɧɢ ɡɚ ɩɪɟɞɚɜɚɧɟ ɧɚ ɞɚɧɧɢ  
  (ɤɨɦɩɪɟɫɢя, ɤɚɬɨ ɢɤɨɧɚ, ɜ ɩɴɥɟɧ ɨɛɪɚɡ),  
 ɤɚɤɜɨ ɫɬɚɜɚ ɫ ɨɛɪɚɡɚ ɚɤɨ ɟ ɢɡɜɴɧ ɢɡɨɛɪɚɡяɜɚɧɨɬɨ ɩɨɥɟ ɢ ɞɪ. 

Ɍɚɡɢ ɫɬɪɭɤɬɭɪɚ, ɫɥɟɞ ɢɧɢɰɢɚɥɢɡɚɰɢɹ ɜ ɢɡɬɨɱɧɢɤɚ ɫɟ ɩɨɞɚɜɚ ɜ ɞɚɧɧɨɜɢɹ  
ɨɛɟɤɬ ɫ COleDataSource::CacheData(). 

  

STGMEDIUM 
Ɉɩɢɫɜɚ ɬɟɤɭɳɨɬɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɧɚ ɞɚɧɧɢɬɟ ɡɚ ɬɪɚɧɫɮɟɪ.  
ɇɚɩɪɢɦɟɪ, ɩɪɢ ɝɥɨɛɚɥɧɚ ɩɚɦɟɬ, ɬɭɤ ɫɟ ɩɨɞɞɴɪɠɚ HGLOBAL,  

ɩɪɢ ɮɚɣɥ – ɧɢɡ ɫ ɢɦɟɬɨ ɧɚ ɮɚɣɥɚ ɢ ɬ.ɧ. 
 



 OLE clipboard 
 

 

               ɞɚɧɧɨɜ 
               ɨɛɟɤɬ  IDataObject 

ȼɫɟɤɢ Windows ɩɪɨɡɨɪɟɰ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɡɚ OLE clipboard. 
Ɂɚ ɰɟɥɬɚ ɟ ɞɨɫɬɚɬɴɱɧɨ ɜ ɨɩɢɫɜɚɳɢɹ ɝɨ ɤɥɚɫ ɞɚ ɫɟ ɢɧɫɬɚɧɰɢɢɪɚ ɨɛɟɤɬ ɨɬ ɬɢɩ COleDataSource  
( ɬɨɣ ɩɨɞɞɴɪɠɚ ɩɪɟɯɜɴɪɥɹɧɢɬɟ ɞɚɧɧɢɢ ɪɟɚɥɢɡɢɪɚ ɢɧɬɟɪɮɣɫɚ IDataObject). 

 
ȼɫɴɳɧɨɫɬ ɜ ɤɥɢɩɛɨɪɞɚ ɫɚ ɧɟ ɫɚɦɢɬɟ ɞɚɧɧɢ, ɚ COM ɨɛɟɤɬ, ɤɚɩɫɭɥɢɪɚɳ ɝɢ  
(IDataObject).ɋɥɟɞɜɚ ɨɛɨɛɳɟɧɚ ɫɯɟɦɚ ɧɚ ɩɪɨɰɟɫɚ: 

1. Чɪɟɡ OleSetClipboard   3. ɤɨɧɫɬɪɭɤɬɨɪɴɬ 

 ɫɟ ɩɨɫɬɚɜɹ ɨɛɟɤɬ ɡɚ       ɢɡɢɫɤɜɚ ɞɚɧɧɢɬɟ ɨɬ ɨɛɟɤɬɚ 

 ɞɚɧɧɢ ɜ clipboard         2. ɱɪɟɡ OleGetClipboard 

    4.  ɨɛɟɤɬɴɬ ɡɚ ɞɚɧɧɢ        ɤɨɧɫɭɦɚɬɨɪɴɬ 

    ɩɪɟɞɨɫɬɚɜɹ ɞɚɧɧɢ ɡɚ        ɢɡɜɥɢɱɚ 

    ɤɨɧɫɭɦɚɬɨɪɚ         ɞɚɧɧɢɬɟ 

 

 

 

 

 

 

Ⱦɨɫɬɚɜɱɢɤ     ɤɨɧɫɭɦɚɬɨɪ 



ɋɯɟɦɚɬɚ ɩɨ-ɝɨɪɟ, ɧɨ ɩɪɟɞɫɬɚɜɟɧɚ ɤɚɬɨ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬ ɨɬ ɨɛɪɴɳɟɧɢɹ ɤɴɦ ɮɭɧɤɰɢɢ  
ɢɡɝɥɟɠɞɚ ɬɚɤɚ: 
 
1. IDataObject::SetData()  // ɞɚɧɧɢɬɟ ɫɚ ɜ ɨɛɟɤɬɚ DataObject.  
2. ::OleSetClipboard()  //ɞɚɧɧɨɜɢɹɬ ɨɛɟɤɬ ɟ ɜ clipboard. 
3. ::ɈleGetClipboard() //ɤɨɧɫ. ɜɡɢɦɚ ɭɤɚɡɚɬɟɥ ɤɴɦ IDataObject. 
4. IDataObject::GetData()  //ɢɡɜɥɢɱɚɬ ɫɟ ɞɚɧɧɢɬɟ. 
 
MFC ɩɨɞɞɴɪɠɚ OLE clipboard ɫ ɩɨɦɨɳɬɚ ɧɚ ɞɜɚ ɦɨɳɧɢ ɤɥɚɫɚ:  
COleDataSource (ɜ ɢɡɬɨɱɧɢɤɚ) ɢ COleDataObject (ɜ ɤɨɧɫɭɦɚɬɨɪɚ). 
 
 ȿɬɨ ɩɪɢɦɟɪɧɚ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨɫɬ ɨɬ ɞɟɣɫɬɜɢɹ, ɤɨɢɬɨ ɫɥɟɞɜɚ ɞɚ ɫɟ ɪɟɚɥɢɡɢɪɚɬ ɜ  
ɤɨɧɫɭɦɚɬɨɪɚ ɩɪɢ ɢɡɜɥɢɱɚɧɟ ɧɚ ɞɚɧɨɜɢɹ ɨɛɟɤɬ ɢ ɫɴɳɢɧɫɤɢɬɟ ɞɚɧɧɢ: 
 
1. ɋɴɡɞɚɜɚ ɫɟ COleDataObject ɨɛɟɤɬ; 

 
2. ɋ:    
 COleDataObject::AttachClipboard()  
    ɫɟ ɫɜɴɪɡɜɚ ɧɚɲɢɹ COleDataObject ɫ OLE clipboard.  
      
 Oɬɬɭɤ ɧɚɬɚɬɴɤ ɜɫɢɱɤɢ ɩɨɜɢɤɜɚɧɢɹ ɡɚ ɞɚɧɧɢ ɢ ɦɟɬɨɞɢ ɧɚ COleDataObject ɫɟ ɬɪɚɧɫɮɟɪɢɪɚɬ  
      ɤɴɦ ɦɟɬɨɞɢ ɧɚ IDataObject  
(ɭɤɚɡɚɬɟɥ ɡɚ ɧɟɝɨ ɟ ɩɨɥɭɱɟɧ ɫ ::OleGetClipboard()), ɱɢɹɬo ɨɛɜɢɜɤɚ ɟ      AttachClibboard(); ) 
 
3. ɋ ɩɨɜɢɤɜɚɧɢɹ ɨɬ ɜɢɞ: COleDataObject::GetGlobalData()   ɫɟ ɢɡɜɥɢɱɚɬ ɞɚɧɧɢ. 
 
4. Ɉɫɜɨɛɨɠɞɚɜɚ ɫɟ ɛɥɨɤɚ ɡɚɟɬɚ ɝɥɨɛɚɥɧɚ ɩɚɦɟɬ. 



Ⱦɟɣɫɬɜɢɹ, ɢɡɜɴɪɲɜɚɧɢ  ɜ ɢɡɬɨɱɧɢɤɚ: 
 

1. ɫɴɡɞɚɜɚ ɫɟ ɨɛɟɤɬ  ɜ heap ( ɧɟ ɜ ɫɬɟɤ) ɨɬ ɬɢɩ : COleDataSource 

 

2. COleDataSource::CacheGlobalData() //ɞɚɧɧɢɬɟ ɫɟ ɤɟɲɢɪɚɬ ɜ ɨɛɟɤɬɚ 

 

3. COleDataSource::SetClipboard()    // ɨɛɟɤɬɚ ɫɟ ɩɨɫɬɚɜɹ  ɜ ɤɥɢɩɛɨɪɞɚ 

 

ɞɪɭɝɚ, ɩɨɥɟɡɧɚ ɚɛɫɬɪɚɤɰɢя ɫ OLE clipboard:  

 

COleDataObject::GetFileData() ɚɫɨɰɢɢɪɚ ɤɥɢɩɛɨɪɞ ɫ ɮɚɣɥ. 
  

Ɍɨɜɚ ɧɢ ɩɨɡɜɨɥɹɜɚ ɨɬ ɬɨɡɢ ɦɨɦɟɧɬ ɞɚ ɪɚɛɨɬɢɦ ɫ ɮɭɧɤɰɢɢ ɧɚ CFile  

(ɧɚɩɪɢɦɟɪ ɦɟɬɨɞɚ: GetFileData(), ɤɨɣɬɨ ɜɪɴɳɚ ɭɤɚɡɚɬɟɥ ɤɴɦ CFile).  

 

Ɍɚɡɢ ɚɛɫɬɪɚɤɰɢɹ ɪɚɛɨɬɢ ɡɚ ɨɛɟɤɬɢ ɜ ɝɥɨɛɚɥɧɚɬɚ ɩɚɦɟɬ, ɮɚɣɥɨɜɟ, ɤɚɤɬɨ ɢ ɫ 

ɨɛɟɤɬɢ ɨɬ ɬɢɩ CStream. 



Drag&Drop ɦɟɯɚɧɢɡɦɢɬɟ ɢ ɞɚɧɧɨɜɢɹ ɨɛɟɤɬ 

 

- Ɋɚɛɨɬɢ ɤɚɤɬɨ ɫ ɰɹɥ ɞɨɤɭɦɟɧɬ, ɬɚɤɚ ɢ ɫ ɱɚɫɬɢ ɨɬ ɧɟɝɨ; 
- ɉɪɟɯɜɴɪɥɹ ɩɪɨɢɡɜɨɥɟɧ ɬɢɩ ɞɚɧɧɢ. 
 

1. ɢɡɬɨɱɧɢɤɴɬ ɧɚ ɨɩɟɪɚɰɢя-drag ɩɨɞɚɜɚ data object 

    ( ɭɤɚɡɚɬɟɥ ɤɴɦ IDataObject ɧɚ ::DoDragDrop() ), ɨɩɪɟɞɟɥя ɧɚɱɚɥɨɬɨ ɢ ɤɪɚя ɧɚ  
    ɨɩɟɪɚɰɢяɬɚ ɢ ɭɩɪɚɜɥяɜɚ ɢɧɬɟɪɮɟɣɫɚ (ɦɢɲɤɚɬɚ).  
2. Вɫɟɤɢ ɩɪɨɡɨɪɟɰ, ɤɨɣɬɨ ɦɨɠɟ ɞɚ ɛɴɞɟ ɰɟɥɟɜɢ , ɫɥɟɞɜɚ ɞɚ ɫɟ ɪɟɝɢɫɬɪɢɪɚ  
    ɜ ɫɢɫɬɟɦɚɬɚ (::RegisterDragDrop()). 

3. Пɪɢɟɦɧɢɤɴɬ ɧɚ ɨɩɟɪɚɰɢяɬɚ-drop  ɩɨɥɭɱɚɜɚ data object ,  

    ɨɩɪɟɞɟɥя ɢɡɩɨɥɡɜɚɧɢя ɜ ɧɟɝɨ ɮɨɪɦɚɬ ɢ ɪɟɲɚɜɚ ɤɚɤɜɨ ɫɥɟɞɜɚ ɞɚ ɫɟ ɧɚɩɪɚɜɢ  
   ɩɪɢ drop ɜ ɰɟɥɟɜɢя ɩɪɨɡɨɪɟɰ  



Drag&Drop ɢɧɬɟɪфɟɣɫ  Дɟɣɫɬвɢɟ 

 ɢɧɬɟɪфɟɣɫ IDropSource 

ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɨɬ ɨɛɟɤɬɚ – ɢɡɬɨɱɧɢɤ 
ɧɚ ɞɚɧɧɢ.Иɦɚ 2 ɩɨɥɟɡɧɢ ɦɟɬɨɞɚ: ɡɚ 
ɨɛɧɨɜяɜɚɧɟ ɧɚ ɤɭɪɫɨɪɚ  ɢ ɡɚ ɩɪɨɦɟɧɢ 
ɜ ɯɨɞɚ ɧɚ ɨɩɟɪɚɰɢяɬɚ, ɜɫɥɟɞɫɬɜɢɟ 
ɤɥɚɜɢɲ ɢɥɢ ɦɢɲɤɚ. Тɟ ɫɟ ɜɢɤɚɬ 
ɞɢɪɟɤɬɧɨ ɨɬ COM ɫɪɟɞɚɬɚ. 

ɢɧɬɟɪфɟɣɫ IDropTarget 

ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɜɨɛɟɤɬɚ – ɩɪɢɟɦɧɢɤ 
ɧɚ ɞɚɧɧɢɬɟ (ɰɟɥ). Иɦɚ 4 ɩɨɥɟɡɧɢ 
ɦɟɬɨɞɚ: 3 ɫɜъɪɡɚɧɢ ɫъɫ ɫъɛɢɬɢя ɧɚ 
ɤɭɪɫɨɪɚ, ɤɨɝɚɬɨ ɬɨɣ ɟ ɜ ɰɟɥɬɚ ɢ 1 ɫɟ 
ɜɢɤɚ ɩɪɢ ɩɭɫɤɚɧɟ – Drop() 

Иɧɬɟɪфɟɣɫ IDataObject В ɢɡɬɨɱɧɢɤɚ 



Ɉɩɟɪɚɰɢɢ ɜ ɢɡɬɨɱɧɢɤɚ 
 
1.ɞɟɬɟɤɬɢɪɚ ɫɟ drag 

2. ɢɡɬɨɱɧɢɤɴɬ ɩɨɞɚɜɚ ɫ ɩɨɜɢɤɜɚɧɟɬɨ ɧɚ ::DoDragDrop():   
   IDataObject, IDropSource, ɫɬɨɣɧɨɫɬ ɩɨɤɚɡɜɚɳɚ ɬɢɩɚ ɩɨɡɜɨɥɟɧɢ ɨɩɟɪɚɰɢɢ ɧɚɞ ɞɚɧɧɢɬɟ 
   (ɧɚɩɪ. ɦɟɫɬɟɧɟ, ɤɨɩɢɪɚɧɟ), ɚɞɪɟɫ ɡɚ ɩɨɩɴɥɜɚɧɟ ɨɬ DoDragDrop() ɤɚɤ ɟ ɩɪɢɜɴɪɲɢɥɚ ɨɩɟɪɚɰɢɹɬɚ.  
   Takɚ ɢɡɬɨɱɧɢɤɴɬ ɡɧɚɟ ɤɚɤɜɨ ɫɟ ɫɥɭɱɜɚ ɜ ɞɪɭɝɢɹ ɤɪɚɣ ɢ ɧɚɩɪ. ɩɪɢ ɭɫɩɟɲɟɧ drop ɦɨɠɟ ɞɚ ɢɡɬɪɢɟ  
   ɞɚɧɧɢɬɟ ɨɬ ɞɨɤɭɦɟɧɬɚ-ɢɡɬɨɱɧɢɤ 
3.DoDragDrop()  ɞɴɪɠɢ ɭɩɪɚɜɥɟɧɢɟɬɨ, ɞɨ   
    1. drop ɜ ɰɟɥɬɚ; 
    2. ɩɪɟɤɪɚɬɹɜɚɧɟ (Esc). 
 
   ɉɪɟɡ ɬɨɜɚ ɜɪɟɦɟ COM ɩɨɞɫɢɫɬɟɦɚɬɚ (ɤɴɦ Ɉɋ) ɜɢɤɚ ɦɟɬɨɞɢ ɧɚ IDropSource  
   ( ɧɚɩɪ. ɡɚ ɨɛɧɨɜɹɜɚɧɟ ɜɢɞɚ ɧɚ ɤɭɪɫɨɪ ɩɪɢ ɧɹɤɚɤɜɢ ɭɫɥɨɜɢɹ, ɢɥɢ ɢɡɬɨɱɧɢɤɴɬ ɞɚ ɩɪɟɤɪɚɬɢ  
   ɨɩɟɪɚɰɢɹɬɚ  ɩɪɢ ɞɪɭɝɢ..) 



Ɉɩɟɪɚɰɢɢ ɜ  drop ɰɟɥɬɚ  

 
1. ::RegisterDragDrop(hwnd, ɭɤɚɡɚɬɟɥ ɤɴɦ IDropTarget); 

 
2. ɤɨɝɚɬɨ ɤɭɪɫɨɪ ɩɨɩɚɞɧɟ ɜ ɰɟɥɬɚ, ɫɢɫɬɟɦɚɬɚ ɜɢɤɚ IDropTarget ɦɟɬɨɞɢ (ɜɤɥ. ɢ Drop() –  
   ɨɩɢɫɜɚɳ ɤɚɤɜɨ ɫɟ ɫɥɭɱɜɚ ɩɪɢ ɩɭɫɤɚɧɟ, ɫ ɩɨɞɚɞɟɧ IDataObject ɢ *  ɤɴɦ ɦɹɫɬɨ  
   ɡɚ ɫɴɨɛɳɟɧɢɹ ɤɴɦ ɢɡɬɨɱɧɢɤɚ). Ɍɟ ɫɟ ɩɢɲɚɬ ɨɬ ɩɪɨɝɪɚɦɢɫɬɚ!!! 
 
3. ɉɨɩɴɥɜɚ ɫɟ ɩɚɪɚɦɟɬɴɪ, ɜɪɴɳɚɧ  ɤɴɦ  ɢɡɬɨɱɧɢɤɚ 
 
4. ɢɡɜɥɢɱɚɬ ɫɟ ɞɚɧɧɢɬɟ ( ɧɚɩɪ. pDataObject --> GetData() ) 



ɦɟɬɨɞɢ ɧɚ COleDropTarget  

Мɟɬɨɞɢ ɡа  
ɩɪɢɩɨɤɪɢваɧɟ 

        цɟɥ 

OnDragEnter Вɢɤɚ ɫɟ ɤɨɝɚɬɨ ɤɭɪɫɨɪ ɧɚɜɥɟɡɟ ɜ ɩɪɨɡɨɪɟɰɚ –ɰɟɥ. 

OnDragLeave 
Оɩɪɟɞɟɥя ɩɨɜɟɞɟɧɢɟ, ɤɨɝɚɬɨ  drag ɨɩɟɪɚɰɢяɬɚ 
ɧɚɩɭɫɧɟ ɩɪɨɡɨɪɟɰɚ ɛɟɡ ɩɭɫɤɚɧɟ. 

OnDragOver Кɭɪɫɨɪъɬ ɫɟ ɜɥɚɱɢ ɜ ɪɚɦɤɢɬɟ ɧɚ ɩɪɨɡɨɪɟɰ. 

OnDrop 
Тɭɤ ɫɥɟɞɜɚ ɞɚ ɫɟ ɩɨɟɦɚɬ ɡɚ ɨɛɪɚɛɨɬɜɚɧɟ ɞɚɧɧɢɬɟ – 

ɩɪɟɞɦɟɬ ɧɚ ɨɩɟɪɚɰɢяɬɚ (ɬɨɜɚ ɟ ɜ ɩɪɨɡɨɪɟɰɚ – ɰɟɥ). 

OnScrollBy 
Оɩɪɟɞɟɥя ɩɨɜɟɞɟɧɢɟ ɜ ɫɥɭɱɚɣɬɟ, ɤɨɝɚɬɨ ɜ ɰɟɥɟɜɢя 
ɩɪɨɡɨɪɟɰ ɫɟ ɧɚɥɚɝɚ ɫɤɪɨɥɢɪɚɧɟ. 



    OLE 

      1.ɩɪɢ ::RegisterDragDrop() 
2.ɩɪɢ ɡɚɩɨɱɜɚɧɟ     ɫɟ ɩɪɟɞɚɜɚ IDropTarget 

ɧɚ drag ɨɩɟɪɚɰɢɹ     ɭɤɚɡɚɬɟɥ. 
ɤɴɦ ::DoDragDrop()   3. OLE ɟ ɩɨɫɪɟɞɧɢɤ 

ɫɟ ɩɨɞɚɜɚ ɭɤɚɡɚɬɟɥ   ɦɟɠɞɭ ɞɜɚɬɚ 

ɤɴɦ 2 ɢɧɬɟɪɮɟɣɫɚ.   ɢɧɬɟɪɮɟɣɫɚ (ɜɢɤɚ 

    ɝɢ  ɜ ɩɨɞɯɨɞɹɳɢɹ ɦɨɦɟɧɬ). 
  

  ɢɡɬɨɱɧɢɤ    ɰɟɥ 
 

              ɨɛɟɤɬ –ɢɡɬɨɱɧɢɤ              ɨɛɟɤɬ ɧɚ drop   
         IDropSource    IDropTarget 

 

          IDataObject 4. ɤɨɝɚɬɨ ɜɴɡɧɢɤɧɟ ɩɭɫɤɚɧɟ,   
ɞɚɧɧɨɜ ɨɛɟɤɬ  ɰɟɥɬɚ ɧɚ drop ɢɡɢɫɤɜɚ ɞɚɧɧɢ 
   ɨɬ DataObject. 
   
  5.DataObject ɩɨɞɚɜɚ ɞɚɧɧɢ ɤɴɦ 
    ɰɟɥɬɚ ɧɚ Drop(). 



DoDragDrop ɮɭɧɤɰɢɹɬɚ ɢɡɩɴɥɧɹɜɚ ɰɢɤɴɥ, ɫɥɟɞɹɳ ɫɴɛɢɬɢɹɬɚ ɨɬ ɦɢɲɤɚ  
ɢɥɢ ɤɥɚɜɢɚɬɭɪɚ ɢ ɪɟɚɥɢɡɢɪɚɳ ɩɨɜɢɤɜɚɧɢɹ ɤɴɦ ɦɟɬɨɞɢ ɧɚ   
IDropSource ɢɥɢ IDropTarget : 



MFC ɢ OLE drag & drop 

 
MFC ɢɦɩɥɟɦɟɧɬɢɪɚ ɤɥɚɫɨɜɟ ɡɚ ɜɫɢɱɤɢ COM ɢɧɬɟɪɮɟɣɫɢ ɤɴɦ ɨɛɟɤɬɢ, ɧɟɨɛɯɨɞɢɦɢ ɡɚ ɰɟɥɬɚ:  
 
COleDataSource – ɨɛɟɤɬ ɡɚ ɞɚɧɧɢ;  
COleDropSource – ɨɛɟɤɬ ɢɡɬɨɱɧɢɤ;  
COleDropTarget – ɨɛɟɤɬ ɰɟɥ (ɧɟɝɨɜɚ ɢɧɫɬɚɧɰɢɹ ɫɟ ɩɨɫɬɚɜɹ ɜ ɢɡɝɥɟɞɚ ɧɚ ɩɪɢɥɨɠɟɧɢɟɬɨ – ɰɟɥ).  
 
 
ɉɪɢɦɟɪɧɚ ɢɡɜɚɞɤɚ ɨɬ ɤɨɞ: 
 

// ɜ CMyView ɧɚɩɪɢɦɟɪ, ɞɨɛɚɜяɬɟ ɩɪɨɦɟɧɥɢɜɚ (ɝɨɜɨɪɢɦ ɡɚ  ɩɪɢɥɨɠɟɧɢɟ-  drop ɰɟɥ.  
//Тɚɡɢ ɞɚɧɧɨɜɚ ɩɪɨɦɟɧɥɢɜɚ ɟ ɨɬ ɬɢɩ COleDropTarget ɢɥɢ ɩɪɨɢɡɜɨɞɟɧ. 

 

COleDropTarget m_oledroptarget; 

 

//  ɜɢɤɚ ɫɟ ɦɟɬɨɞъɬ Register() ɡɚ ɫъɡɞɚɞɟɧɢя ɬɢɩ 

 

m_oledroptarget.Register(this); 

 

// ɫɥɟɞɜɚ ɩɪɟɞɟɮɢɧɢɪɚɧɟ ɧɚ ɦɟɬɨɞɢɬɟ ɧɚ IDropTarget, 

//ɨɫɨɛɟɧɨ ɧɚ OnDrop(). 

.... 



ɤɚɤɜɨ ɫɥɟɞɜɚ ɞɚ ɫɟ ɢɡɜɴɪɲɢ ɜ ɢɡɬɨɱɧɢɤɚ: 
 
HANDLE hdata = ::GlobalAlloc(……., ɭɤɚɡɚɬɟɥ ɤъɦ ɞɚɧɧɢɬɟ); 
COleDataSource ods; 

ods::CacheGlobalData( CF_TEXT, hdata); 

DROPEFFECT de = ods.DoDragDrop(……); 
/* ɦɟɬɨɞъɬ DoDragDrop() ɨɫɜɟɧ ɱɟ ɨɛɜɢɜɚ ɟɞɧɨɢɦɟɧɧɚɬɚ ɮɭɧɤɰɢя ɧɚ OLE, ɩɨɫɬɚɜя  
ɨɛɟɤɬɚ ɜ clipboard ɢ ɩɨɞɚɜɚ ɭɤɚɡɚɬɟɥ ɤъɦ IDropSource ɧɚ ::DoDragDrop(). */ 



ɋɴɫɬɚɜɧɢ ɞɨɤɭɦɟɧɬɢ. ɂɞɟɹ ɡɚ ɩɪɨɰɟɫɚ Object linking ɢ ɨɛɟɤɬɚ  Moniker  

 
Дɨɤɭɦɟɧɬɢɬɟ ɦɨɝɚɬ ɞɚ ɫɴɞɴɪɠɚɬ ɱɚɫɬɢ, ɫɴɡɞɚɜɚɧɢ ɢɥɢ ɨɛɪɚɛɨɬɜɚɧɢ ɨɬ ɞɪɭɝɢ.  
Ɍɨɝɚɜɚ ɝɨɜɨɪɢɦ ɡɚ ɫɴɫɬɚɜɧɢ ɞɨɤ. ȼ ɬɨɡɢ ɫɥɭɱɚɣ ɬɟ ɫɟ ɹɜɹɜɚɬ ɢɡɬɨɱɧɢɤ ɧɚ ɞɚɧɧɢ ɢ ɬɪɹɛɜɚ ɞɚ  
ɫɴɞɴɪɠɚɬ ɢɧɮɨɪɦɚɰɢɹ ɡɚ ɜɪɴɡɤɚ ɫ ɨɛɪɚɛɨɬɜɚɳɨɬɨ ɩɪɢɥ (. linking). 
 
Дɚɧɧɢɬɟ ɡɚ ɜɪɴɡɤɚ ɫɟ ɩɨɞɞɴɪɠɚɬ ɜ ɨɬɞɟɥɟɧ ɮɚɣɥ.  
Ɍɚɤɚ ɢ ɳɨ ɫɟ ɤɚɫɚɟ ɞɨ ɜɡɚɢɦɧɨɬɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɧɚ ɨɛɪɚɛɨɬɜɚɳɢɬɟ ɩɪɢɥɨɠɟɧɢɹ. 
Ɂɚ ɪɟɲɚɜɚɧɟ ɧɚ ɬɨɡɢ ɩɪɨɛɥɟɦ ɫɟ ɜɴɜɟɠɞɚ ɨɛɟɤɬ – moniker. Ɍɨɣ ɫɴɞɴɪɠɚ ɢɧɮɨɪɦɚɰɢɹ ɤɚɤ ɞɚ ɫɟ  
ɨɫɴɳɟɫɬɜɢ ɫɜɴɪɡɜɚɧɟɬɨ ɢ ɜ ɤɚɤɜɨ ɨɛɤɪɴɠɟɧɢɟ. 
Moniker ɟ ɫɴɳɨ COM ɨɛɟɤɬ, ɤɚɩɫɭɥɢɪɚɳ ɤɚɤɬɨ ɢɦɟɬɨ ɧɚ ɞɚɧɧɨɜɢɹ ɮɚɣɥ, ɬɚɤɚ ɢ ɢɧɮɨɪɦɚɰɢɹ,  
ɞɟɮɢɧɢɪɚɳɚ ɨɛɪɚɛɨɬɤɢɬɟ ɧɚɞ ɞɚɧɧɢ ɫ ɬɨɜɚ ɢɦɟ. Ɍɚɡɢ ɢɧɮɨɪɦɚɰɢɹ ɟ ɞɨɫɬɴɩɧɚ ɱɪɟɡ ɢɧɬɟɪɮɟɣɫ  
ɧɚɪɢɱɚɧ IMoniker.   
ɉɨɬɪɟɛɢɬɟɥɢɬɟ ɢɡɩɨɥɡɜɚɬ ɨɛɟɤɬɚ moniker, ɤɨɝɚɬɨ ɢɫɤɚɬ ɞɚ ɪɚɛɨɬɹɬ ɫ ɬɨɜɚ ɢɦɟ.  
ȼ ɢɧɬɟɪɮɟɣɫɚ IMoniker ɫɟ ɞɟɮɢɧɢɪɚɬ ɨɩɟɪɚɰɢɢɬɟ, ɤɨɢɬɨ ɦɨɝɚɬ ɞɚ ɫɟ ɢɡɩɴɥɧɹɬ ɩɪɢ ɫɜɴɪɡɜɚɧɟ ɧɚ  
ɨɛɟɤɬ ɫ ɞɚɧɧɢ, ɧɨɫɟɳɢ ɞɚɞɟɧɨɬɨ ɢɦɟ.  
 
 
 
 
 
 
 
 
 
 
        ɂɦɚ: 

ɉɨɞɫɢɫɬɟɦɢ ɨɬ ɤɨɦɩɨɧɟɧɬɧɢɹ ɦɨɞɟɥ 



1. File moniker ɫɴɞɴɪɠɚ ɩɴɬɟɤɚɬɚ ɢ ɢɦɟɬɨ ɧɚ ɮɚɣɥɚ ɫ ɞɚɧɧɢ (ɚɛɫɨɥɸɬɧɚ ɢ ɨɬɧɨɫɬɟɥɧɚ ɩɴɬɟɤɚ).  
Кɨɝɚɬɨ ɫɜɴɪɡɚɧ ɨɛɟɤɬ ɫɟ ɚɤɬɢɜɢɪɚ, ɞɚɧɧɢɬɟ ɦɭ ɫɟ  ɜɡɢɦɚɬ ɨɬ ɮɚɣɥ ɩɨ ɭɤɚɡɚɧɢɹ ɚɛɫɨɥɸɬɟɧ ɩɴɬ,  
ɚɤɬɢɜɢɪɚ ɩɪɨɞɭɤɬɚ ɫ ɤɨɣɬɨ ɟ ɛɢɥ ɫɴɡɞɚɞɟɧ (ɩɨ ɪɚɡɲɢɪɟɧɢɟɬɨ ɜ ɢɦɟɬɨ), ɩɨɥɭɱɚɜɚ ɨɛɤɪɴɠɟɧɢɟɬɨ  
ɜ ɤɨɟɬɨ ɫɟ ɡɚɪɟɠɞɚ ɡɚ ɨɛɪɚɛɨɬɤɚ ɮɚɣɥɚ (ɨɬ item moniker) ɢ ɡɚɪɟɠɞɚ ɮɚɣɥɚ. 
Ⱥɤɨ ɧɟ ɭɫɩɟɟ ɨɩɢɬɜɚ ɫ ɨɬɧɨɫɢɬɟɥɧɢɹ ɩɴɬ. Кɨɞ ɡɚ ɫɜɴɪɡɜɚɧɟ ɜɴɪɲɢ ɜɫɢɱɤɨ ɬɨɜɚ. 
 
2. Item moniker  ɡɚ ɮɨɪɦɢɪɚɧɟ ɧɚ ɨɛɤɪɴɠɟɧɢɟ ɡɚ ɨɛɪɚɛɨɬɤɚ.  
ɋɴɞɴɪɠɚ ɢɦɟ ɧɚ ɨɛɟɤɬ ɫ ɞɚɧɧɢ ɡɚ ɨɛɤɪɴɠɟɧɢɟɬɨ ɢ ɤɨɞ ɡɚ ɫɜɴɪɡɜɚɧɟ , ɤɨɣɬɨ ɢɡɢɫɤɜɚ  
ɩɪɢɥɨɠɟɧɢɟɬɨ-ɫɴɪɜɴɪ ɧɚ ɬɟɡɢ ɞɚɧɧɢ ɞɚ ɜɴɪɧɟ ɭɤɚɡɚɬɟɥ ɤɴɦ ɨɛɟɤɬɚ Item moniker 
ɋɴɫɬɚɜɟɧ  moniker ɜɤɥɸɱɜɚ ɜɟɪɢɝɚ ɨɬ ɝɨɪɧɢɬɟ ɫɴɫɬɚɜɤɢ, ɤɚɤɬɨ ɢ ɤɨɞ ɡɚ ɫɜɴɪɡɜɚɧɟ,  
ɤɨɣɬɨ ɩɪɨɯɨɠɞɚ ɩɨɫɥɟɞɨɜɚɬɟɥɧɨ ɜɫɢɱɤɢ monikersɜ ɫɩɢɫɴɤɚ ɢ ɝɢ ɚɤɬɢɜɢɪɚ ɡɚ ɜɪɴɡɤɚ ɫɴɫ  
ɫɜɨɢɬɟ ɨɛɟɤɬɢ ɢ ɨɛɪɚɛɨɬɜɚɳɢ ɩɪɢɥɨɠɟɧɢɹ.  
 
ɉɨɤɚɡɚɧɚ ɟ ɫɬɪɭɤɬɭɪɚ ɧɚ ɫɴɫɬɚɜɟɧ moniker: 



Windows - oɛɟɤɬɢ (WO) ɢ ɢɧɬɟɪɮɟɣɫɢ 
 

 
 

 
 
Иɧɬɟɪɮɟɣɫɢɬɟ ɫɟ ɢɞɟɧɬɢɮɢɰɢɪɚɬ ɩɨ ɧɨɦɟɪ – 128 ɛɢɬɨɜɨ ɱɢɫɥɨ (IID –ɢɧɬɟɪɮɟɣɫɟɧ  
ɢɞɟɧɬɢɮɢɤɚɬɨɪ).  Uuidgen – ɨɬ ɤɨɦɚɧɞɟɧ ɪɟɞ ɢ Guidgen ɨɬ ɫɪɟɞɚɬɚ. 
IID ɫɟ ɝɟɧɟɪɢɪɚ ɢ ɫ API ɮɭɧɤɰɢя CoCreateGuid(). 
 
ɤɚɤ ɞɚ ɢɡɪɚɛɨɬɢɦ ɩɴɪɜɢ ɭɤɚɡɚɬɟɥ ɤɴɦ ɧɚɥɢɱɟɧ COM object? 
 
1. Чɪɟɡ API ɮɭɧɤɰɢɢ, ɫɴɡɞɚɜɚɳɢ ɨɛɟɤɬɢ ɨɬ ɨɩɪɟɞɟɥɟɧ ɬɢɩ - ɬɟ ɜɪɴɳɚɬ  
 ɭɤɚɡɚɬɟɥ ɤɴɦ ɨɛɟɤɬɚ ɢɥɢ ɧɟɝɨɜ ɢɧɬɟɪɮɟɣɫ. 
2. Чɪɟɡ API ɮɭɧɤɰɢɢ, ɫɴɡɞɚɜɚɳɢ ɨɛɟɤɬɢ, ɛɚɡɢɪɚɧɢ ɧɚ ɭɤɚɡɚɧ ɤɥɚɫ-ɢɞɟɧɬɢɮɢɤɚɬɨɪ,  
 Ɍɟ ɫɴɳɨ ɜɪɴɳɚɬ ɭɤɚɡɚɬɟɥ. 
3. Чɪɟɡ ɦɟɬɨɞɢ ɧɚ ɢɧɬɟɪɮɟɣɫ, ɜɪɴɳɚɳɢ ɭɤɚɡɚɬɟɥ ɤɴɦ ɞɪɭɝ ɢɧɬɟɪɮɟɣɫ. 
4. Чɪɟɡ ɪɟɚɥɢɡɢɪɚɧɢ ɢɧɬɟɪɮɟɣɫɧɢ ɮɭɧɤɰɢɢ, ɤɨɢɬɨ ɢɡɢɫɤɜɚɬ ɞɪɭɝɢɬɟ ɨɛɟɤɬɢ ɩɪɢ ɨɛɪɴɳɟɧɢɟ  
 ɞɚ ɩɨɞɚɜɚɬ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɫɜɨɢ ɢɧɬɟɪɮɟɣɫ  



Ɋɚɡɥɢɤɢɬɟ ɦ/ɞɭ WO ɢ ɋ++ ɨɛɟɤɬɢɬɟ ɫɚ ɜ: 
 
- ɞɟɤɥɚɪɢɪɚɧɟɬɨ ɧɚ ɤɥɚɫɚ: WO  ɫɟ ɞɟɮɢɧɢɪɚ ɱɪɟɡ ɢɧɬɟɪɮɟɣɫɢɬɟ, ɤɨɢɬɨ ɩɨɞɞɴɪɠɚ 
 - ɢɧɫɬɚɧɰɢɢɪɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ: class factory ( ɫ ɞɟɣɫɬɜɢɟ, ɩɨɞɨɛɧɨ ɧɚ new). Ɉɛɟɤɬɴɬ class factory  
ɫɟ ɢɡɪɚɛɨɬɜɚ ɱɪɟɡ ɫɩɟɰɢɚɥɧɢ OLE ɮɭɧɤɰɢɢ ɢ ɩɨɞɞɴɪɠɚ ɢɧɬɟɪɮɟɣɫ IClassFactory.  
ȼ ɬɨɡɢ ɢɧɬɟɮɟɣɫ ɢɦɚ ɮɭɧɤɰɢɹ CreateInstance() ɧɚ ɤɨɹɬɨ ɫɟ ɩɨɞɚɜɚ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ  
ɧɚ ɢɧɬɟɮɟɣɫɚ ɨɬ ɤɨɣɬɨ ɫɟ ɧɭɠɞɚɟɦ.  
 
IClassFactory::CreateInstance()   == new 
 

Пɪɢɦɟɪ: 
       IMyInt* pMy;  

CoCreateInstance(CLSID_MвObject, NULL, … , IID_IMвInt,   (void**) &pMy);   
// ɫɴɡɞɚɜɚ ɨɛɟɤɬ ɱɪɟɡ class factory ɢ ɢɡɪɚɛɨɬɜɚ IID ɱɪɟɡ  ɦɟɬɨɞ ɧɚ 

IClassFactory 
 
… 
pMyfunc(…);   //ɜɢɤɚ ɫɟ ɮɭɧɤɰɢя ɧɚ ɢɧɬɟɪɮɟɣɫɚ. 
 



- ɨɛɪɴɳɟɧɢɟɬɨ ɤɴɦ ɨɛɟɤɬ:  
WO ɫɚ ɞɨɫɬɴɩɧɢ ɱɪɟɡ ɭɤɚɡɚɬɟɥ, ɧɨ ɟɞɢɧɫɬɜɟɧɨ ɤɴɦ ɢɧɬɟɪɮɟɣɫ.  
Ɉɛɪɴɳɟɧɢɟɬɨ ɤɴɦ ɢɧɬɟɪɮɟɣɫɧɢ ɦɟɬɨɞɢ ɟ ɬɪɢɜɢɚɥɧɨ: 

  
 pISomeInterface -> MemberFunction(Дɫɩɢɫɴɤ ИɩɚɪɚɦɟɬɪɢЖ) 
 

- Ɋɚɛɨɬɚ ɫ ɢɧɬɟɪɮɟɣɫɢ ɢ ɭɧɢɳɨɠɚɜɚɧɟ ɧɚ COM ɨɛɟɤɬ – ɦɟɬɨɞɢ AddRef() ɢ  Release(). 

 
ULONG __stdcall CComClass::AddRef() //ɨɛɢɤɧɨɜɟɧɨ ɨɛɟɤɬɴɬ, ɚ ɧɟ  
      // ɤɥɢɟɧɬɴɬ ɜɢɤɚ AddRef(), ɤɨɝɚɬɨ 
      // ɩɨɞɚɜɚ ɭɤɚɡɚɬɟɥ ɤɴɦ ɢɧɬɟɪɮɟɣɫ 
      // Кɥɢɟɧɬ ɜɢɤɚ ɬɚɡɢ ɮɭɧɤɰɢя ɫɚɦɨ  
      // ɚɤɨ ɤɨɩɢɪɚ ɭɤɚɡɚɬɟɥя ɜ ɞɪɭɝ. 
 { return ++m_IRef; } 
 
ULONG __stdcall CComClass::Release() 
 {     // Release ɫɟ ɜɢɤɚ ɨɬ ɤɥɢɟɧɬɚ 
   if( __m_IRef == 0) 
  { 
  delete this; 
  return 0; 
  } 
 return m_IRef; 
 } 



ɛɪɨɹɱ ɧɚ ɢɧɬɟɪɮɟɣɫɧɢ ɨɛɪɴɳɟɧɢɹ: 
 
1. ȼɫɹɤɨ ɫɴɡɞɚɜɚɧɟ ɧɚ ɧɨɜ ɢɧɬɟɪɮɟɣɫ ɫɟ ɫɴɩɴɬɫɬɜɚ ɫ ɨɛɪɴɳɟɧɢɟ ɤɴɦ AННRОП() 
2. ɍɧɢɳɨɠɚɜɚɧɟ ɧɚ ɢɧɬɟɪɮɟɣɫɟɧ ɭɤɚɡɚɬɟɥ ɫɟ ɫɴɩɴɬɫɬɜɚ ɫ  RОХОКsО(). 
ɂ ɞɜɟɬɟ ɮɭɧɤɰɢɢ ɫɟ ɨɬɧɚɫɹɬ ɡɚ ɰɟɥɢɹ АO, ɚ ɧɟ ɡɚ ɨɩɪɟɞɟɥɟɧ ɢɧɬɟɪɮɟɣɫ. 
 
ɉɪɢɦɟɪ: 
LPSOMEINTERFACE pISome1; 
LPSOMEINTRFACE pISome2; 
CreateSomeObject( &pISome1); 
............. 
LPSOMEINTEFACE pCopy; 
pCopy = pISome1; 
pCopy->AddRef(); //ɛɪɨяɱɴɬ ɫɬɚɜɚ 2 
............... 
pCopy->Release(); // ɛɪɨяɱɴɬ ɫɬɚɜɚ 1 
pCopy = pISome2; // PCopв ɦɨɠɟ ɞɚ ɫɟ ɩɪɟɢɧɢɰɢɚɥɢɡɢɪɚ  ɫɥɟɞ Release() 
   //ɟɞɜɚ ɚɤɨ ɛɪɨяɱɴɬ ɫɬɚɧɟ ɪɚɜɟɧ ɧɚ 0 ɨɛɟɤɬɚ ɫɟ ɭɧɢɳɨɠɚɜɚ. 
 
 

ɛɪɨɟɧɟɬɨ ɫɟ ɩɨɞɱɢɧɹɜɚ ɧɚ ɫɥɟɞɧɢɬɟ ɩɪɚɜɢɥɚ  
 
1. ȼɫɹɤɚ ɮɭɧɤɰɢɹ, ɢɡɪɚɛɨɬɜɚɳɚ ɭɤɚɡɚɬɟɥ ɤɴɦ ɢɧɬɟɪɮɟɣɫ, ɬɪɹɛɜɚ ɞɚ ɫɟ ɨɛɪɴɳɚ ɤɴɦ AddRef()  
 ɩɪɟɞɢ ɤɪɚɹ ɫɢ. 
2. ȼɫɹɤɚ ɮɭɧɤɰɢɹ ɫɟ ɨɛɪɴɳɚ ɤɴɦ Release() ɩɪɟɞɢ ɞɚ ɩɪɢɩɨɤɪɢɟ ɫ ɧɨɜɚ ɫɬɨɣɧɨɫɬ  ɭɤɚɡɚɬɟɥɹ .  
 ȼɢɤɚɳɢɬɟ ɹ ɮɭɧɤɰɢɢ ɫɟ ɨɛɪɴɳɚɬ ɤɴɦ AddRef() ɡɚ ɩɪɟɞɚɜɚɧɢɹ ɭɤɚɡɚɬɟɥ  
 (ɚɤɨ ɢɦɚ ɬɚɤɴɜ), ɚɤɨ ɢɫɤɚɬ ɞɚ ɩɨɞɞɴɪɠɚɬ ɨɬɞɟɥɧɨ ɤɨɩɢɟ ɧɚ ɭɤɚɡɚɬɟɥɹ. 
3. ȼɢɤɚ ɫɟ AddRef() ɡɚ ɜɫɹɤɨ ɥɨɤɚɥɧɨ ɤɨɩɢɟ ɧɚ ɝɥɨɛɚɥɟɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɢɧɬɟɪɮɟɣɫ. 



Ɋɟɚɥɢɡɚɰɢɹ ɧɚ COM ɨɛɟɤɬ ɢ ɫɜɴɪɡɜɚɧɟ ɫ ɤɨɧɬɟɣɧɟɪ 

 
ɂɡɩɴɥɧɢɦɢɹɬ ɮɚɣɥ ɫ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ COM ɨɛɟɤɬ ɫɟ ɧɚɪɢɱɚ COM ɫɴɪɜɴɪ.  

 
ȼ ɫɟɤɰɢɹɬɚ HKEY_CLASSES_ROOT\CLSID ɧɚ ɪɟɝɢɫɬɴɪɚ ɧɚ Windows ɢɦɚ ɡɚɩɢɫ ɨɬ ɜɢɞɚ : 
 
HKEY_CLASSES_ROOT 
  CLSID 
    {E312522E-A7B7-11D1-A52E-0000F8751BA7}="Foo Class" 
      InprocServer32="D:\\Ебamples\Foo\\Foo.dll" 
 

ɇɚɩɪɢɦɟɪ: 
  

 
  CLSID 

 
 

 

 
    {00221202-0000-0000-C000000000046} = Koala Object 

 
 
    InprocServer = <ɩɴɬɟɤɚ ɞɨ koala.dll> 

        LocalServer = <ɩɴɬɟɤɚ ɞɨ koala.exe> 



 
Ȼɚɡɨɜɢ ɩɨɧɹɬɢɹ 
Ʌɨɤɚɥɟɧ ɫɴɪɜɴɪ (in-proc) ɟ ɫɴɪɜɴɪɴɬ, ɪɟɚɥɢɡɢɪɚɧ ɜ DLL ɢ ɪɚɛɨɬɢ ɜ ɚɞɪɟɫɧɨɬɨ  
ɩɪɨɫɬɪɚɧɫɬɜɨ ɧɚ ɤɥɢɟɧɬɚ ɫɢ.  
Ɉɬɞɚɥɟɱɟɧ ɫɴɪɜɴɪ (out-of-process) ɟ ɪɟɚɥɢɡɢɪɚɧ ɜ EXE ɢ ɪɚɛɨɬɢ ɜ ɫɜɨɟ ɚɞɪɟɫɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ.  
ɏɨɫɬɜɚɧɟ ɜ DCOM 
Ʉɨɝɚɬɨ ɫɴɪɜɴɪɴɬ ɟ ɜ ɞɪɭɝ ɩɪɨɰɟɫ ɢɥɢ ɤɨɦɩɸɬɴɪ, COM ɫɢɫɬɟɦɚɬɚ ɩɪɚɜɢ  
ɦɟɠɞɭɩɪɨɰɟɫɟɧ marchaling (ɜɦɴɤɜɚ ɫɴɨɬɜɟɬɧɢɹ ɤɨɞ ɡɚ ɬɨɜɚ). 
 

ɤɥɢɟɧɬɫɤɨ ɚɞɪ. ɩɪɨɫɬɪɚɧɫɬɜɨ ɚɞɪɟɫɧɨ ɩɪɨɫɬɪɚɧɫɬɜɨ  
 ɫɴɪɜɴɪ 

    ɤɥɢɟɧɬ  proxy                stub       ɤɨɦɩɨɧɟɧɬ 



MIDL (Microsoft Interface Dɟfinition Language) ɤɨɦɩɢɥɚɬɨɪ ɟ ɧɭɠɟɧ ɡɚ ɞɚ ɫɟ  ɝɟɧɟɪɢɪɚ 
ɩɪɚɜɢɥɧɨ DLL ɫ ɤɨɞ ɢ ɢɧɬɟɪɮɟɣɫɧɢ ɞɟɤɥɚɪɚɰɢɢ.  
ɂɧɬɟɪɮɟɣɫɢɬɟ ɫɚ ɨɩɢɫɚɧɢ ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɧɚ ɟɡɢɤɚ IDL (Interface Definition Language). 
 
ɉɪɢɦɟɪ: 
Ⱥɤɨ ɫɟ ɤɚɧɢɦ ɞɚ ɫɴɡɞɚɞɟɦ ɧɨɜ ɢɧɬɟɪɮɟɣɫ IFoo2  ɫ ɬɪɢ ɦɟɬɨɞɚ,  IDL ɨɩɢɫɚɧɢɟɬɨ ɢɡɝɥɟɠɞɚ ɬɚɤɚ: 
 
[ uuid(E312522F-A7B7-11D1-A52E-0000F8751BA7) ] 
interface IFoo2 : IUnknown 
{ 
   HRESULT Func1(); 
   HRESULT Func2(int in_only); 
   HRESULT Func3([in, out] int *inout); 
}; 
 

IDL ɤɨɞ ɫɟ ɫɴɡɞɚɜɚ ɢ ɡɚ ɨɩɢɫɚɧɢɟ ɧɚ ɫɚɦɢɹ ɨɛɟɤɬ.  
 
[ uuid(E312522E-A7B7-11D1-A52E-0000F8751BA7) ] 
coclass Foo 
{ 
   [default] interface IFoo; 
}; 



ɂɧɬɟɪɮɟɣɫ IUnknown (ɢɦɚ IID-ɢɞɟɧɬɢɮɢɤɚɬɨɪ – IID_IUnknown) 
 
 
STDMETHODIMP QueryInterface(REFIID riid, void **ppvObject); 
STDMETHODIMP_(ULONG) AddRef(); 
STDMETHODIMP_(ULONG) Release(); 
 

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ QueryInterface 
 

1. ȼɫɹɤɨ ɨɛɪɴɳɟɧɢɟ ɤɴɦ  QueryInertface  ɡɚ ɟɞɢɧ ɢ ɫɴɳ ɨɛɟɤɬ ɫ ɰɟɥ ɡɚɩɢɬɜɚɧɟ  
 ɨɬɧɨɫɧɨ IUnknown  ɜɢɧɚɝɢ ɜɪɴɳɚ ɟɞɢɧ ɢ ɫɴɳ ɭɤɚɡɚɬɟɥ.  
 ɋɥɟɞɨɜɚɬɟɥɧɨ ɡɚ 2 ɢɧɬɟɪɮɟɣɫɚ ɦɨɠɟ ɞɚ ɫɟ ɨɩɪɟɞɟɥɢ ɞɚɥɢ ɩɪɢɧɚɞɥɟɠɚɬ ɤɴɦ 1  
 ɨɛɟɤɬ ɤɚɬɨ ɫɟ ɡɚɩɢɬɚ ɩɨɨɬɞɟɥɧɨ ɡɚ IUnknown. 
2. ɋɥɟɞ ɤɚɬɨ ɨɛɟɤɬ ɢɦɚ ɩɪɨɹɜɥɟɧɢɟ ɜ ɩɚɦɟɬɬɚ, ɢɧɬɟɪɮɟɣɫɢɬɟ ɦɭ ɫɚ ɫɬɚɬɢɱɧɢ. 
  Ɍɨɜɚ ɡɧɚɱɢ, ɱɟ ɚɤɨ QueryInterface ɭɫɩɟɟ ɜ ɟɞɧɚ ɬɨɱɤɚ ɧɚ ɩɪɨɝɪɚɦɚɬɚ, ɬɨ ɳɟ ɭɫɩɟɟ ɩɪɢ  
 ɜɢɤɚɧɟ ɧɚ ɫɴɳɢɹ ɢɧɬɟɪɮɟɣɫ ɜɴɜ ɜɫɹɤɚ ɞɪɭɝɚ. Ɍɨɜɚ ɧɟ ɡɧɚɱɢ, ɨɛɚɱɟ, ɱɟ ɞɜɟ  
 ɩɨɜɢɤɜɚɧɢɹ ɧɚ 1 ɢɧɬɟɪɮɟɣɫ ɳɟ ɜɴɪɧɚɬ ɟɞɧɚɤɴɜ ɭɤɚɡɚɬɟɥ. ɉɪɨɫɬɨ ɢɧɬɟɪɮɟɣɫɴɬ ɟ 
  ɜɢɧɚɝɢ ɧɚ ɪɚɡɩɨɥɨɠɟɧɢɟ. 



3. QueryInterface() ɟ : 
 
ɪɟɮɥɟɤɫɢɜɟɧ:      pInterface1->QueryInterface(IInterface1)  ɜɢɧɚɝɢ ɳɟ ɭɫɩɟɟ. 
ɫɢɦɟɬɪɢɱɟɧ ɚɤɨ pInterface2 ɟ ɢɡɪɚɛɨɬɟɧ ɨɬ   
   pInterface1->QueryInterface(IInterface2),  
ɬɨ    pInterface2->QueryInterface(IInterface1)  ɫɴɳɨ ɳɟ ɭɫɩɟɟ. 
 
ɬɪɚɧɡɢɬɢɜɟɧ ɚɤɨ pInterface2 ɟ ɩɨɥɭɱɟɧ ɱɪɟɡ   pInterface1->QueryIntercafe(IInterface2)  
  pIЧtОrПКМО3 ɟ ɩɨɥɭɱɟɧ ɨɬ   pInterface2->QueryInterface(IInterface3), 
Ɍɨ ɩɨɜɢɤɜɚɧɟɬɨ:    pInterface3->QueryInterface(IInterface1) 
 ɳɟ ɟ ɭɫɩɟɲɧɨ . 
 
4. Ⱦɨɤɚɬɨ ɨɛɟɤɬ ɫɴɳɟɫɬɜɭɜɚ, ɜɫɢɱɤɢ ɭɤɚɡɚɬɟɥɢ ɤɴɦ ɢɧɬɟɪɮɟɣɫɢ ɩɨɥɭɱɟɧɢ ɨɬ ɬɨɡɢ ɨɛɟɤɬ   
ɫɚ ɜɚɥɢɞɧɢ, ɞɨɪɢ ɚɤɨ ɫɚ ɛɢɥɢ ɨɫɜɨɛɨɞɟɧɢ ɱɪɟɡ Release() ɬɴɣ ɤɚɬɨ ɛɪɨɹɱɴɬ ɟ ɨɛɳ ɡɚ ɨɛɟɤɬ, 
 ɚ ɧɟ ɡɚ ɨɬɞɟɥɟɧ ɢɧɬɟɪɮɟɣɫ. ɇɚɩɪɢɦɟɪ: 
 
 LPSOMEINTERFACE pSome; 
 LPSOMEINTERFACE pOther; 
 CreateSomeObject(&pSome);    //ɛɪɨяɱɴɬ ɫɬɚɜɚ 1 
 pSome->QueryInterface(IOtherInterface, &pOther); //ɛɪɨяɱɴɬ ɟ 2 
 pOther->Release();    //ɛɪɨяɱɴɬ ɟ ɨɬɧɨɜɨ 1 
 //ɨɛɟɤɬɴɬ ɫɴɳɟɫɬɜɭɜɚ, pOtСer ɟ ɨɳɟ ɜɚɥɢɞɟɧ, ɦɚɤɚɪ ɢ ɨɫɜɨɛɨɞɟɧ  
 // ɫ Release(). Ɍɨɜɚ ɡɧɚɱɢ, ɱɟ ɨɳɟ ɦɨɠɟɦ ɞɚ ɜɢɤɚɦɟ ɮɭɧɤɰɢɢ ɱɪɟɡ pOtСer 
..... 
 pSome->Release();  //ɛɪɨяɱɴɬ ɫɬɚɜɚ 0, ɨɛɟɤɬɴɬ ɫɟ ɪɚɡɪɭɲɚɜɚ 
    //pSome ɢ pOther ɜɟɱɟ ɧɟ ɫɚ ɜɚɥɢɞɧɢ 



ɇɟɤɚ IFoo ɟ ɧɚɲɢɹɬ ɩɪɢɦɟɪ ɡɚ ɩɨɬɪɟɛɢɬɟɥɫɤɢ ɢɧɬɟɪɮɟɣɫ.  
Ɂɚ ɧɟɝɨ ɫɬɟ ɞɟɮɢɧɢɪɚɥɢ IID, ɧɚɩɪɢɦɟɪ, IID_IFoo ɤɨɣɬɨ ɢɦɚ ɫɬɨɣɧɨɫɬ, ɧɚɩɪɢɦɟɪ : 
"13C0205C-A753-11d1-A52D-0000F8751BA7" ɩɨɥɭɱɟɧɚ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɧɚ GUID. 
Ⱦɟɤɥɚɪɚɰɢɹɬɚ ɧɚ ɤɥɚɫɚ ɢɦɚ ɜɢɞ: 
 
class IFoo  
{ 
   virtual void Func1(void) = 0; 
   virtual void Func2(int nCount) = 0; 
}; 
 

Ɂɚ ɞɚ ɫɬɚɧɟ ɞɟɤɥɚɪɚɰɢɹɬɚ COM-ɫɴɜɦɟɫɬɢɦɚ, ɧɟɤɚ ɥɟɤɨ ɹ ɩɪɨɦɟɧɢɦ: 
 
interface IFoo : IUnknown   
{ 
virtual HRESULT STDMETHODCALLTYPE Func1(void) = 0; 
virtual HRESULT STDMETHODCALLTYPE Func2(int nCount) = 0; 
}; 
 

ɋ ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɦɚɤɪɨɫɢ, ɨɤɨɧɱɚɬɟɥɧɨ ɞɟɤɥɚɪɚɰɢɹɬɚ ɢɦɚ ɜɢɞ: 
 
interface IFoo : IUnknown   
{ 
STDMETHOD Func1(void) PURE; 
STDMETHOD Func2(int nCount) PURE; 
}; 



ɋɥɭɠɟɛɧɚɬɚ ɞɭɦɚ "interface"  ɢɡɝɪɚɠɞɚ ɫɥɭɠɟɛɧɚ ɫɬɪɭɤɬɭɪɚ. (ɋɩɨɦɧɟɬɟ ɫɢ, ɱɟ  
ɤɥɚɫɨɜɟɬɟ ɜ C++ ɢ ɫɬɪɭɤɬɭɪɢɬɟ ɢɦɚɬ ɟɞɧɚɤɜɨ ɜɴɬɪɟɲɧɨ ɩɪɟɞɫɬɚɜɹɧɟ, ɫ  
ɢɡɤɥɸɱɟɧɢɟ ɧɚ ɬɨɜɚ, ɱɟ ɫɬɪɭɤɬɭɪɚɬɚ ɢɦɚ public ɧɚɫɥɟɞɹɜɚɧɟ).  
STDMETHOD ɫɟ ɞɟɮɢɧɢɪɚ ɤɚɬɨ ИИstdcall, ɭɤɚɡɜɚɣɤɢ ɧɚ ɤɨɦɩɢɥɚɬɨɪɚ ɞɚ  
ɝɟɧɟɪɢɪɚ ɫɬɚɧɞɚɪɬɧɚ ɤɨɧɜɟɧɰɢɹ ɧɚ ɩɨɜɢɤɜɚɧɟ ɧɚ ɮɭɧɤɰɢɢɬɟ. 
ɂɡɩɨɥɡɜɚɧɟɬɨ ɧɚ ɬɟɡɢ ɦɚɤɪɨɫɢ, ɪɚɡɥɢɱɧɨ ɞɟɮɢɧɢɪɚɧɢ ɩɪɢ ɪɚɡɥɢɱɧɢɬɟ  
ɩɥɚɬɮɨɪɦɢ, ɞɨɩɪɢɧɚɫɹ ɡɚ ɩɪɟɧɨɫɢɦɨɫɬɬɚ ɧɚ ɤɨɞɚ. 

ɮɚɛɪɢɤɚ ɡɚ ɤɥɚɫɨɜɟ (Class Factory) 
 
Ʉɚɤɜɨ ɫɬɚɜɚ, ɤɨɝɚɬɨ ɫɟ ɫɪɟɳɧɟ  CoCrОКtОIЧstКЧМО()? 
-ȼɫɹɤɨ ɩɪɹɤɨ ɢɥɢ ɤɨɫɜɟɧɨ ɨɛɪɴɳɟɧɢɟ ɤɴɦ  CoCreateInstance(), ɤɚɪɚ COM-ɫɢɫɬɟɦɚɬɚ ɞɚ ɩɪɟɬɴɪɫɜɚ  
ɪɟɝɢɫɬɴɪɚ ɡɚ ɞɚ ɨɬɤɪɢɟ  CLSID ɧɚ ɨɛɟɤɬɚ, ɫɥɟɞ ɤɨɟɬɨ ɞɚ ɧɚɦɟɪɢ ɢ ɪɟɚɥɢɡɢɪɚɳɢɹ ɝɨ 
 ɤɨɞ ɜ ɫɴɨɬɜɟɬɧɢɹ DLL (ɢɥɢ EXE).  
CoCreateInstance() ɜɫɴɳɧɨɫɬ ɢɡɜɴɪɲɜɚ ɫɥɟɞɧɨɬɨ: 
 

IClassFactory *pCF; 
CoGetClassObject(rclsid, dwClsContext, NULL,IID_IClassFactory,(void **)&pCF); 
hresult = pCF->CreateInstance(pUnkOuter, riid, ppvObj) 
pCF->Release(); 
 



Ɋɟɚɥɢɡɚɰɢɹ ɧɚ ɤɥɚɫɨɜɢɹ ɨɛɟɤɬ (CХКss OЛУОМt) 
 
class CMyClassObject : public IClassFactory 
{ 
protected: 
   ULONG m_cRef; 
public: 
   CMyClassObject() : m_cRef(0) { }; 
 //IUnknoаn ɱɥɟɧɨɜɟ 
      STDMETHODIMP QueryInterface(REFIID, void **); 
      STDMETHODIMP_(ULONG) AddRef(void); 
      STDMETHODIMP_(ULONG) Release(void); 
       
// ɮɭɧɤɰɢɢ ɧɚ IClassFactorв  
      STDMETHODIMP CreateInstance(IUnknown *, REFIID iid, void **ppv); 
      STDMETHODIMP LockServer(BOOL); 
}; 
 

ȼɫɟɤɢ COM ɤɥɚɫ ɬɪɹɛɜɚ ɞɚ ɩɨɞɞɴɪɠɚ ɫɜɨɹ ɮɚɛɪɢɤɚ ɡɚ ɤɥɚɫɨɜɟ. COM ɮɚɛɪɢɤɢɬɟ ɡɚ  
ɤɥɚɫɨɜɟ ɫɴɞɴɪɠɚɬ ɩɪɟɞɢɦɧɨ ɲɚɛɥɨɧɟɧ ɤɨɞ, ɬɚɤɚ ɱɟ ɬɹɯɧɨɬɨ ɫɴɡɞɚɜɚɧɟ ɫɟ ɚɜɬɨɦɚɬɢɡɢɪɚ  
 ɥɟɫɧɨ ɨɬ ɪɚɡɜɨɣɧɢɬɟ ɫɪɟɞɢ. 
ȼ MFC ɛɢɛɥɢɨɬɟɤɚɬɚ ɟ ɩɪɟɞɜɢɞɟɧ ɤɥɚɫ ɨɬ ɬɚɡɢ ɝɪɭɩɚ - COleObjectFactory.  
ȼ ɧɟɝɨ ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɞɜɚ ɢɧɬɟɪɮɟɣɫɚ – IɋlassFactory ɢ IClassFactory2 (ɢɡɩɨɥɡɜɚɧ ɜ ActiveX  
ɬɟɯɧɨɥɨɝɢɢɬɟ), ɤɨɢɬɨ ɜɴɪɲɚɬ ɫɴɳɢɧɫɤɚɬɚ ɪɚɛɨɬɚ ɩɨ ɫɴɡɞɚɜɚɧɟ ɢɧɫɬɚɧɰɢɹ ɧɚ ɢɧɬɟɪɟɫɭɜɚɳɢɹ  
ɧɢ ɤɥɚɫ.  
 
ȿɬɨ ɩɪɨɬɨɬɢɩ ɧɚ ɤɨɧɫɬɪɭɤɬɨɪɚ: 
COleObjectFactory(REFCLSID clsid, CRuntimeClass* pRuntimeClass, BOOL bMultiInstance, 

        LPCTSTR lpszProgID ); 



Вɦɟɫɬɨ ɞɚ ɫɟ ɞɟɤɥɚɪɢɪɚ ɢɧɫɬɚɧɰɢя ɧɚ COleObjectFactory ɜɴɜ ɜɫяɤɨ  
ɩɪɢɥɨɠɟɧɢɟ ɫ COM ɨɛɟɤɬɢ, VISUAL C++ ɞɟɮɢɧɢɪɚ ɦɚɤɪɨɫɢɬɟ  
DECLARE_OLECREATE   
IMPLEMENT_OLECREATE  

ɫɴɨɬɜɟɬɧɨ ɜ ɞɟɤɥɚɪɚɰɢяɬɚ ɧɚ ɤɥɚɫɚ ɢ ɧɟɝɨɜɚɬɚ ɪɟɚɥɢɡɚɰɢяɬɚ. 
 

 

Зɚ ɞɚ ɫɟ ɫъɡɞɚɞɟ ɤɨɩɢɟ (instance) ɧɚ COM ɨɛɟɤɬ ɢɦɚ 2 ɧɚɱɢɧɚ: 
 

1. Чɪɟɡ OLE ɮɭɧɤɰɢɢ CoCreateInstance() ɢɥɢ CoGetClassObject(); 

2. Чɪɟɡ ɨɛɟɤɬɚ - class factory ɢ ɧɟɝɨɜɢя ɢɧɬɟɪɮɟɣɫɟɧ ɦɟɬɨɞ:  

 IClassFactory::CreateInstance(); 

 

Аɤɨ ɟ ɧɭɠɧɚ ɫɚɦɨ ɟɞɧɚ ɢɧɫɬɚɧɰɢя ɧɚ ɨɛɟɤɬɚ, ɬɨɜɚ ɦɨɠɟ ɞɚ ɫɬɚɧɟ ɫ  
CoCreateInstance() ɫ ɩɨɞɚɞɟɧɢ CLSID ɢ IID ɡɚ ɢɫɤɚɧɢя ɢɧɬɟɪɮɟɣɫ. 
 

Нɚɩɪɢɦɟɪ: 



  ...... 
LPUNKNOWN pUnkOuter = NULL; 
  .... 
 CoCreateInstance(CLSID_Koala, pUnkOuter, dwClsCtx, IID_IPersist,  

       (LPLPVOID) &pIPersist); 

 

 
 reference ɤɴɦ  ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɧɚ ɤɥɚɫɚ ɧɚ ɨɛɟɤɬɚ; 
 ɭɤɚɡɚɬɟɥ ɤɴɦ ɨɛɯɜɚɳɚɳɢɹ ɨɛɟɤɬ, ɚɤɨ ɨɛɟɤɬɚ ɟ  ɫɴɡɞɚɞɟɧ ɤɚɬɨ 
 ɱɚɫɬ ɨɬ ɚɝɪɟɝɚɬ (ɜɢɠ ɱɚɫɬɬɚ, ɨɩɢɫɚɧɢɟ ɧɚ ɩɪɨɰɟɫɚ ɚɝɪɟɝɢɪɚɧɟ).
 

  ɤɨɦɛɢɧɚɰɢɹ ɨɬ ɮɥɚɝɨɜɟ, ɨɩɢɫɜɚɳɢ ɤɨɧɬɟɤɫɬɚ ɜ ɤɨɣɬɨ ɨɛɟɤɬɚ 
  ɳɟ ɪɚɛɨɬɢ:  ɜ EXE - ɥɨɤɚɥɟɧ ɫɴɪɜɴɪ, ɜ DLL ɢ ɬ.ɧ. 
 

IID, ɤɨɣɬɨ ɢɫɤɚɦɟ ɞɚ ɩɨɥɭɱɢɦ ɡɚ ɬɨɡɢ ɨɛɟɤɬ. Ⱥɤɨ ɨɛɟɤɬɴɬ ɧɟ  
ɩɨɞɞɴɪɠɚ ɬɨɡɢ ɢɧɬɟɪɮɟɣɫ, ɮɭɧɤɰɢɹɬɚ ɜɪɴɳɚ ɫɬɨɣɧɨɫɬ ɡɚ ɧɟɭɫɩɟɯ. 
ɭɤɚɡɚɬɟɥ ɤɴɦ ɦɹɫɬɨɬɨ, ɜ ɤɨɟɬɨ CoCreɚte...() ɳɟ ɫɴɯɪɚɧɢ  
ɢɡɪɚɛɨɬɟɧɢɹ ɭɤɚɡɚɬɟɥ. 



CoCreateInstance() ɫɟ ɢɡɩɴɥɧɹɜɚ ɧɚ 3 ɫɬɴɩɤɢ: 
 
         1. ɂɡɪɚɛɨɬɜɚ ɫɟ ɨɛɟɤɬ - class factory ɢ ɧɟɝɨɜ ɢɧɬɟɪɮɟɣɫ - IClassFactory.  
 2. ȼɢɤɚ ɫɟ IClassFactory::CreateInstance() ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɧɭɠɧɢɹ ɨɛɟɤɬ, 
   ɜ ɩɪɢɦɟɪɚ ɩɨ-ɝɨɪɟ - Koala.  
 3. ȼɢɤɚ ɫɟ IClassFactory::Release() ɡɚ ɧɟɧɭɠɧɢɹ ɜɟɱɟ ɨɛɟɤɬ - class factory. 
 

ɉɊɂɆȿɊ: ɫɴɡɞɚɜɚɧɟ ɢ ɟɤɫɩɨɧɢɪɚɧɟ ɧɚ ɩɪɢɦɟɪɟɧ, ɩɨɬɪɟɛɢɬɟɥɫɤɢ  COM ɨɛɟɤɬ -  “Koala” ,  
ɩɨɞɞɴɪɠɚɳ ɢɧɬɟɪɮɟɣɫ IPersist: 
 
Ɂɚ ɰɟɥɬɚ ɫɥɟɞɜɚ ɞɚ ɫɴɡɞɚɞɟɦ  ɞɜɚ ɮɚɣɥɚ:–   
ɫ ɞɟɤɥɚɪɚɰɢɢ  koala.h  
 ɫ ɨɩɢɫɚɧɢɟ  koala.cpp 
Ɏɚɣɥɴɬ koala.h ɫɴɞɴɪɠɚ ɞɟɤɥɚɪɚɰɢɢ ɧɚ ɤɥɚɫɚ CKoala, ɢɧɬɟɪɮɟɣɫ IUnknown ɢ friend-ɤɥɚɫ: 
      CImpPersist: public IPersist  
IPersist ɟ ɪɟɚɥɢɡɚɰɢя ɧɚ ɫɬɚɧɞɚɪɬɟɧ ɢɧɬɟɪɮɟɣɫ.  Ɉɛɟɤɬɴɬ Koala ɟ ɚɝɪɟɝɢɪɚɳ  
(ɳɟ ɝɨɜɨɪɢɦ ɡɚ ɬɨɜɚ ɩɨ-ɤɴɫɧɨ). ȼ ɬɨɡɢ ɤɥɚɫ ɫɚ ɞɟɤɥɚɪɚɰɢɢɬɟ ɧɚ ɟɤɫɩɨɪɬɢɪɭɟɦɢɬɟ  
ɢɧɬɟɪɮɟɣɫɢ. 
 

 
Ɏɚɣɥɴɬ koala.cpp ɫɴɞɴɪɠɚ ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ ɤɥɚɫɚ.  
Mɟɬɨɞɢɬɟ ɧɚ ɨɛɟɤɬɚ, ɤɨɢɬɨ ɫɥɟɞɜɚ ɞɚ ɛɴɞɚɬ ɪɟɚɥɢɡɢɪɚɧɢ ɫɚ: 



CKoala(LPUNKNOWN pUnkOuter,...); //ɤoɧɫɬɪɭɤɬɨɪ 
~CKoala();    // ɞɟɫɬɪɭɤɬɨɪ 
FInit();    // ɦɟɬɨɞ, ɢɡɪɚɛɨɬɜɚɳ ɭɤɚɡɚɬɟɥ ɤɴɦ 
     // IUnknown, ɢɥɢ UnkOuther. 
 
// ɬɪɢɬɟ ɦɟɬɨɞɚ ɧɚ ɫɨɛɫɬɜɟɧɢя ɡɚ Koala COM ɨɛɟɤɬɚ ɢɧɬɟɪɮɟɣɫ IUnknown 
QueryInterface(); 
AddRef();      

Release(); 
 
// ɫɥɟɞɜɚɬ ɦɟɬɨɞɢ ɧɚ ɜɝɪɚɞɟɧ (ɚɝɪɟɝɢɪɚɧ)ɤɥɚɫ ɢ ɪɟɚɥɢɡɚɰɢя ɧɚ IPersist 
CImpPersist::CImpPersist();   // ɤɨɧɫɬɪɭɤɬɨɪ 
~CImpPersist();     // ɞɟɫɬɪɭɤɬɨɪ 
// ɫɥɟɞɜɚɬ ɬɪɢɬɟ ɦɟɬɨɞɚ ɧɚ IUnknown – ɫɨɛɫɬɜɟɧɚ ɪɟɚɥɢɡɚɰɢя 
QueryInterface(); 
AddRef();      

Release(); 
GetClassID(); 



Ⱥɤɨ ɨɛɟɤɬɴɬ ɩɨɞɞɴɪɠɚ ɚɝɪɟɝɢɪɚɧɟ, ɬɨɣ ɫɥɟɞɜɚ ɞɚ ɩɪɢɬɟɠɚɜɚ ɫɪɟɞɫɬɜɚ ɡɚ ɨɬɤɪɢɜɚɧɟ 
ɧɚ ɜɫɢɱɤɢ ɢɧɬɟɪɮɟɣɫɢ, ɤɨɢɬɨ ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜ ɨɛɯɜɚɳɚɳɢɹ ɝɨ ɤɥɚɫ (ɤɚɤɴɜɬɨ ɟ  
ɫɥɭɱɚɹ ɫ ɢɧɬɟɪɮɟɣɫɚ IPersist ɟ ɨɛɟɤɬɚ CKoala).  
ɉɪɢ ɚɝɪɟɝɢɪɚɧɟ, ɪɟɚɥɢɡɚɰɢɹɬɚ ɧɚ ɢɧɬɟɪɮɟɣɫ ɢɡɩɪɚɳɚ ɩɨɜɢɤɜɚɧɢɹɬɚ ɧɚ IUnknown  
ɜɢɧɚɝɢ ɤɴɦ ɨɛɟɤɬɚ, ɤɨɣɬɨ ɤɨɧɬɪɨɥɢɪɚ (ɨɛɯɜɚɳɚ) ɧɚɫɬɨɹɳɢɹ.  
ȿɬɨ ɡɚɳɨ ɜ ɤɨɧɫɬɪɭɤɬɨɪɚ ɧɚ ɤɥɚɫɚ CKoala ɟ ɩɪɟɞɜɢɞɟɧ ɭɤɚɡɚɬɟɥ ɤɴɦ ɢɧɬɟɪɮɟɣɫɚ IUnknown  
ɧɚ ɨɛɯɜɚɳɚɳɢɹ ɨɛɟɤɬ (pUnkOuter). Ⱥɤɨ ɨɛɟɤɬɴɬ “Koala” ɧɟ ɟ ɚɝɪɟɝɢɪɚɧ (ɬɨɡɢ ɩɚɪɚɦɟɬɴɪ ɟ NULL),  
CKoala:FInit() ɩɪɟɞɚɜɚ ɭɤɚɡɚɬɟɥ ɤɴɦ ɫɨɛɫɬɜɟɧɢɹ ɫɢ IUnknown, ɜɦɟɫɬɨ ɤɴɦ ɬɨɡɢ ɧɚ ɨɛɯɜɚɳɚɳɢɹ  
ɨɛɟɤɬ. Ɍɚɤɚ  ɜɢɧɚɝɢ ɢɦɚɦɟ ɞɨɫɬɴɩ ɞɨ ɢɧɬɟɪɮɟɣɫɢɬɟ ɧɚ ɞɜɚɬɚ ɨɛɟɤɬɚ:  ɜɴɧɲɟɧ ɢ ɚɝɪɟɝɢɪɚɧ. 
 
(Фɭɧɤɰɢяɬɚ FInit() ɟ ɩɪɟɞɜɢɞɟɧɚ ɤɚɬɨ ɨɬɞɟɥɧa, ɜɬɨɪɚ ɮɚɡɚ ɜ ɤɨɧɫɬɪɭɢɪɚɧɟɬɨ ɧɚ ɨɛɟɤɬɚ “Koala”.  
Тɨɜɚ ɟ ɧɚɩɪɚɜɟɧɨ ɫ ɰɟɥ ɩɨɜɢɲɚɜɚɧɟ ɧɚɞɟɠɞɧɨɫɬɬɚ ɧɚ ɟɬɚɩɚ ɤɨɧɫɬɪɭɤɰɢя ɧɚ ɨɛɟɤɬɚ.  
FInit() ɜɢɤɚ ɤɨɧɫɬɪɭɤɬɨɪɚ ɧɚ CImpPersist, ɤɴɞɟɬɨ ɩɨɪɚɞɢ ɚɥɨɤɢɪɚɧɟ ɧɚ ɩɚɦɟɬ ɢ 
ɬɴɪɫɟɧɟ ɧɚ ɚɝɪɟɝɢɪɚɳ ɨɛɟɤɬ ɦɨɠɟ ɞɚ ɢɦɚ  ɧɟɭɫɩɟɯ.) 
 
 
Ɂɚ ɞɚ ɫɟ ɤɨɧɫɬɪɭɢɪɚ ɤɨɪɟɤɬɧɨ ɨɛɟɤɬɚ ɱɪɟɡ ɪɟɚɥɢɡɚɰɢɹɬɚ ɫɢ ɜ ɫɴɪɜɴɪ, 
ɨɫɬɚɜɚ ɞɚ ɫɟ ɪɟɚɥɢɡɢɪɚ ɢ ɨɛɟɤɬɚ class factory ( ɤɚɤɬɨ ɢ ɡɚ ɜɫɟɤɢ ɩɨɬɪɟɛɢɬɟɥɫɤɢ COM ɨɛɟɤɬ) 
ɉɪɟɡ ɤɨɣɬɨ ɳɟ ɫɟ ɪɟɚɥɢɡɢɪɚɬ ɢɧɫɬɚɧɰɢɢɬɟ (ɜ ɫɥɭɱɚɹ ɡɚ ɨɛɟɤɬɚ “CKoala”).  
Ɉɛɟɤɬɴɬ Class factory  ɩɨɞɞɴɪɠɚ ɫɬɚɧɞɚɪɬɧɨ ɢɧɬɟɪɮɟɣɫ IClassFactory.  
ȼ ɫɴɪɜɴɪɚ ɫɟ ɪɟɚɥɢɡɢɪɚ ɤɥɚɫ CKoalaClassFactory ɧɚɩɪɢɦɟɪ ɬɚɤɚ: 



class _far CKoalaClassFactory : public IClassFactory 
{ 
 protected: 
 ULONG m_cRef;  // ɛɪɨяɱ ɧɚ ɨɛɪɴɳɟɧɢяɬɚ 
  
 public: 
 CKoalaClassFactory(void); 
 ~CKoalaClassFactory(void); 
 
 STDMETHODIMP QueryInterface(REFIID, LPLPVOID); 
// STDMETHODIMP ɟ ɦɚɤɪɨɫ, ɫɤɪɢɜɚɳ ɪɚɡɥɢɱɢяɬɚ ɜ ɞɟɤɥɚɪɚɰɢɢ 
// ɧɚ ɬɢɩɨɜɟ ɜ ɋ, ɋ++, 16, 32 ɛɢɬɨɜɢ ɜɟɪɫɢɢ ɢ Macintoch. 
 STDMETHODIMP AddRef(void); 
 STDMETHODIMP Release(void); 
 
 STDMETHODIMP CreateInstance(LPIUNKNOWN, REFIID, LPLPVOID); 
 STDMETHODIMP LockServer(BOOL); 
} 
 

ɋɴɳɟɫɬɜɟɧɚ ɬɭɤ ɟ ɮɭɧɤɰɢɹɬɚ CreateInstance(). ɉɴɪɜɢɹɬ ɩɚɪɚɦɟɬɴɪ ɟ ɭɤɚɡɚɬɟɥ ɤɴɦ IUnknown  
ɧɚ ɨɛɯɜɚɳɚɳ ɨɛɟɤɬ (ɚɤɨ ɫɴɳɟɫɬɜɭɜɚ ɚɝɪɟɝɢɪɚɧɟ). ɐɟɥɬɚ ɟ ɞɚ ɫɟ ɪɟɚɥɢɡɢɪɚ ɜɪɴɡɤɚ ɫ 
 ɜɴɧɲɧɢɹ (ɨɛɯɜɚɳɚɳ) ɨɛɟɤɬ ɢ ɬɨɣ ɞɚ ɦɨɠɟ ɞɚ ɡɚɩɢɬɚ ɡɚ IUnknown ɧɚ ɫɴɫɬɚɜɧɢɹ ɫɢ.  
Ⱥɤɨ ɥɢɩɫɜɚ ɚɝɪɟɝɢɪɚɧɟ, ɬɨɡɢ ɩɚɪɚɦɟɬɴɪ ɟ NULL.  
 



Ɏɭɧɤɰɢɹɬɚ LockServer() ɢɧɤɪɟɦɟɧɬɢɪɚ ɢɥɢ ɞɟɤɪɟɦɟɧɬɢɪɚ ɛɪɨɹɱɚ ɜ ɫɴɪɜɴɪɚ. 
 ɑɪɟɡ ɧɟɝɨ ɫɴɪɜɴɪɴɬ ɦɨɠɟ ɞɚ ɨɫɬɚɧɟ ɜ ɩɚɦɟɬɬɚ, ɞɨɪɢ ɚɤɨ ɧɟ ɨɛɫɥɭɠɜɚ ɩɨɜɟɱɟ  
ɨɛɟɤɬɢ. Ɍɨɜɚ ɟ ɨɩɬɢɦɢɡɚɰɢɹ ɡɚ ɢɡɛɹɝɜɚɧɟ ɧɚ ɫɥɟɞɜɚɳɨ ɡɚɪɟɠɞɚɧɟ. 
 
Ɏɚɛɪɢɤɚɬɚ ɡɚ ɤɥɚɫɨɜɟ ɬɪɹɛɜɚ ɞɚ ɫɟ ɧɚɩɪɚɜɢ ɜɢɞɢɦɚ. ȼɴɡɦɨɠɧɢɬɟ ɡɚ ɬɨɜɚ ɪɟɚɥɢɡɚɰɢɢ ɫɚ  
ɪɚɡɥɢɱɧɢ ɫɩɨɪɟɞ ɦɹɫɬɨɬɨ ɧɚ ɫɴɪɜɴɪɚ - ɜ EXE ɢɥɢ ɜ DLL. ȼ EXE ɫɟ ɞɟɮɢɧɢɪɚ ɧɨɜɚ ɡɚɞɚɱɚ (task). 
ɇɟɤɚ ɪɚɡɝɥɟɞɚɦɟ ɩɨ-ɩɪɨɫɬɚɬɚ ɩɪɨɰɟɞɭɪɚ, ɤɨɝɚɬɨ ɫɟ ɢɡɩɨɥɡɜɚ DLL. ȼɫɟɤɢ ɫɴɪɜɴɪ ɪɟɚɥɢɡɢɪɚ ɢ  
ɟɤɫɩɨɪɬɢɪɚ ɮɭɧɤɰɢɹ DllGetClassObject(), ɤɨɹɬɨ ɢɡɜɴɪɲɜɚ ɫɥɟɞɧɨɬɨ:  
 
Ʉɨɝɚɬɨ ɩɨɬɪɟɛɢɬɟɥ ɩɨɜɢɤɚ CoCreateInstance() ɡɚ ɫɴɡɞɚɜɚɧɟ ɧɚ ɨɛɟɤɬ ( ɢɥɢ CoGetClassObject()),  
COM ɛɢɛɥɢɨɬɟɤɚɬɚ ɩɪɟɬɴɪɫɜɚ ɪɟɝɢɫɬɴɪɚ ɡɚ ɡɚɩɢɫ ɫ ɬɴɪɫɟɧɢɹ ɤɥɚɫ- ɢɞɟɧɬɢɮɢɤɚɬɨɪ (CLSID) 
 ɡɚ ɞɚ ɡɚɪɟɞɢ ɫɴɨɬɜɟɬɧɢɹ ɫɴɪɜɴɪ ɜ ɩɚɦɟɬɬɚ, ɫɥɟɞ ɤɨɟɬɨ ɬɴɪɫɢ ɜ ɧɟɝɨ ɪɟɚɥɢɡɚɰɢɹ ɧɚ  
DllGetClassObject(), ɢɡɜɢɤɚɧɚ ɫɴɫ ɡɚɹɜɟɧɢɬɟ ɨɬ ɩɨɬɪɟɛɢɬɟɥɹ ɩɚɪɚɦɟɬɪɢ ɡɚ CLSID ɢ IID.  
ɑɪɟɡ ɬɚɡɢ ɮɭɧɤɰɢɹ ɫɟ ɫɴɡɞɚɜɚ class factory ɡɚ ɧɭɠɧɢɹ ɤɥɚɫ ɢɞɟɧɬɢɮɢɤɚɬɨɪ CLSID ɢ ɫɟ  
ɩɨɥɭɱɚɜɚ ɭɤɚɡɚɬɟɥ ɤɴɦ ɡɚɹɜɟɧɢɹ ɢɧɬɟɪɮɟɣɫ. Ɍɨɡɢ ɧɚɱɚɥɟɧ ɢɧɬɟɪɮɟɣɫ ɨɛɢɤɧɨɜɟɧɨ ɟ  
IClassFactory ɡɚ ɤɨɧɤɪɟɬɧɢɹ COM ɨɛɟɤɬ.  
Ɍɨɜɚ, ɜɫɴɳɧɨɫɬ, ɟ ɩɪɨɬɨɤɨɥɚ ɧɚ ɫɴɡɞɚɜɚɧɟ ɧɚ COM ɨɛɟɤɬɢ 



 ɇɚɫɥɟɞɹɟɦɨɫɬ ɜ ɤɨɦɩɨɧɟɧɬɧɚ ɫɪɟɞɚ - ɦɟɯɚɧɢɡɦɢ 
 

1. ɫɴɞɴɪɠɚɧɟ (containment) – ɩɢɦɟɪ: Ʉɨɚɥɚ ɫɴɞɴɪɠɚ ɀɢɜɨɬɧɨ ɢ ɪɟɚɥɢɡɢɪɚ ɜɟɪɫɢɹ ɧɚ  
Iɀɢɜɨɬɧɨ , ɤɨɹɬɨ ɟɤɫɩɨɧɢɪɚ.  
2. ɚɝɪɟɝɢɪɚɧɟ: Kɨɚɥɚ ɟɤɫɩɨɧɢɪɚ ɞɢɪɟɤɬɧɨ ɢɧɬɟɪɮɟɣɫɢɬɟ ɧɚ ɪɨɞɢɬɟɥɹ ɤɚɬɨ ɫɜɨɢ. Ɍɨɜɚ  
ɢɡɢɫɤɜɚ ɩɪɟɧɚɫɨɱɜɚɧɟ ɧɚ ɩɨɜɢɤɜɚɧɢɹɬɚ ɤɴɦ ɪɟɚɥɧɢɬɟ ɪɨɞɢɬɟɥɫɤɢ ɪɟɚɥɢɡɚɰɢɢ.  
Ɍ.ɟ ɫɥɟɞɜɚ ɞɚ ɢɦɚ ɫɩɟɰɢɮɢɱɧɚ ɪɟɚɥɢɡɚɰɢɹ ɧɚ  QueryInterface(), AddRef(), Release(). 

3.ɋɬɚɪɚɬɚ ɬɟɯɧɢɤɚ ɧɚ ɦɧɨɠɟɫɬɜɟɧɨ ɧɚɫɥɟɞɹɜɚɧɟ.Ɂɚɩɨɱɜɚɦɟ ɫ ɬɨɡɢ ɩɨɞɯɨɞ: 

 
ɢɫɤɚɦɟ ɞɚ ɫɴɡɞɚɞɟɦ COM ɨɛɟɤɬ, ɩɨɞɞɴɪɠɚɳ ɢɧɬɟɪɮɟɣɫɢɬɟ IDrawing ɢ IOutlet, ɩɪɢ ɬɨɜɚ ɫ  
ɢɡɩɨɥɡɜɚɧɟ ɧɚ ɦɧɨɠɟɫɬɜɟɧɨ ɧɚɫɥɟɞɹɜɚɧɟ: 
class IOutlet :  public IUnknown {...} ; 
class IDrawing :  public IUnknown {...} ; 
class CLightBulb :  public IDrawing,   public IOutlet 
{ 
 public: 
   // ɪɟɚɥɢɡɚɰɢя ɧɚ  IUnknoаn  
    virtual HRESULT __stdcall QueryInterface(REFIID riid, void **ppv) ; 
    virtual ULONG   __stdcall AddRef() ; 
    virtual ULONG   __stdcall Release() ; 
   // ɪɟɚɥɢɡɚɰɢя ɧɚ ɢɧɬɟɪɮɟɣɫɚ IDraаing 
      virtual HRESULT __stdcall Draw(CDC* pDC, int x, int y); 
    virtual HRESULT __stdcall SetPalette(CPalette* pPal); 
    virtual HRESULT __stdcall GetRect(CRect* pRect); 
   // ɪɟɚɥɢɡɚɰɢя ɧɚ ɢɧɬɟɪɮɟɣɫɚ  IOutlet 
    virtual HRESULT __stdcall On(); 
    virtual HRESULT __stdcall Off(); 
    virtual HRESULT __stdcall GetState(BOOL* pState); 
…// ɫɥɟɞɜɚɬ ɞɟɬɚɣɥɢɬɟ ɩɨ ɪɟɚɥɢɡɚɰɢяɬɚ 
...} 



Ⱦɨɤɨɥɤɨɬɨ ɜ ɟɡɢɤɚ ɋ++ ɤɥɚɫ ɢ ɫɬɪɭɤɬɭɪɚ ɫɟ ɬɪɟɬɢɪɚɬ ɩɨ ɟɞɧɚɤɴɜ ɧɚɱɢɧ, ɟɞɢɧ ɢɧɬɟɪɮɟɣɫ  
ɦɨɠɟ ɞɚ ɧɚɫɥɟɞɹɜɚ ɞɪɭɝ, ɤɚɤɬɨ ɢ ɤɥɚɫ ɞɚ ɧɚɫɥɟɞɹɜɚ ɢɧɬɟɪɮɟɣɫ. 
 
ɉɨɞɯɨɞɴɬ ɫ ɦɧɨɠɟɫɬɜɟɧɨ ɧɚɫɥɟɞяɜɚɧɟ ɢɦɚ ɨɱɟɜɢɞɧɢ ɩɪɟɞɢɦɫɬɜɚ: ɢɧɬɟɪɮɟɣɫɢɬɟ,  
ɤɨɢɬɨ ɢɦɚɦɟ ɧɚɦɟɪɟɧɢɟ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɦɟ ɜ ɤɥɚɫɚ ɩɪɨɫɬɨ ɫɟ ɢɡɛɪɨяɜɚɬ ɜ  
ɫɩɢɫɴɤ ɤɚɬɨ ɨɬ ɛɚɡɨɜɢ ɤɥɚɫɨɜɟ. IUnknown ɳɟ ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚ ɫɚɦɨ ɜɟɞɧɚɠ . 
 
ɞɟɮɢɧɢɰɢɹɬɚ ɧɚ  IUnknown ɟ ɟɞɧɨɤɪɚɬɧɚ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɨɜɚ, ɱɟ ɬɨɣ ɟ ɧɚɫɥɟɞɹɜɚɧ ɜɴɜ ɜɫɟɤɢ 
 ɢɧɬɟɪɮɟɣɫ ( ɢ ɜ IDrawing ɢ ɜ IOutlet).  
Ⱦɚ ɫɢ ɫɩɨɦɧɢɦ:  ɱɪɟɡ ɜɢɪɬɭɚɥɧɨɫɬ ɦɨɠɟ ɞɚ ɫɟ ɫɴɡɞɚɞɟ ɦɧɨɝɨɨɛɪɚɡɢɟ. ɇɚɩɪɢɦɟɪ: 
 
class A  
{ 
   virtual int f(); 
} ; 
class B  
{ 
   virtual int f(); 
} ; 
class C : public A, public B  
{ 
   virtual int f() ;  
} ; 

ɬ.ɟ ɦɨɠɟɦ ɞɚ ɦɢɫɥɢɦ ɡɚ ɪɚɡɥɢɱɧɢ ɪɟɚɥɢɡɚɰɢɢ ɧɚ ɟɞɧɚɤɜɨ ɞɟɤɥɚɪɢɪɚɧɚɬɚ f() !!! 



Ɍɴɣ ɤɚɬɨ ɜɫɟɤɢ ɨɬɞɟɥɟɧ ɢɧɬɟɪɮɟɣɫ ɫɟ ɧɭɠɞɚɟ ɨɬ ɦɟɬɨɞɢɬɟ ɧɚ IUnknown, ɩɪɢ ɦɧɨɠɟɫɬɜɟɧɨ 
ɧɚɫɥɟɞɹɜɚɧɟ ɦɨɠɟ ɞɚ ɢɦɚɦɟ ɨɛɳɚ ɬɹɯɧɚ ɪɟɚɥɢɡɚɰɢɹ, ɤɨɹɬɨ ɩɨɜɬɨɪɧɨ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɧɚɜɫɹɤɴɞɟ. 
Ɍɨɝɚɜɚ,  ɞɚ ɡɚɦɢɫɥɢɦ ɨɬɞɟɥɟɧ ɤɥɚɫ CUnknown, ɤɨɣɬɨ ɫɴɞɴɪɠɚ ɬɚɡɢ ɪɟɚɥɢɡɚɰɢɹ: 
 
class CUnknown : public IUnknown {...} ; 
... 
class CLightBulb : public CUnknown, public IDrawing, public IOutlet 
 { 
... 
 } ; 
 

Ɂɚ ɫɴɠɚɥɟɧɢɟ, ɬɚɤɚɜɚ ɪɟɚɥɢɡɚɰɢɹ ɧɹɦɚ ɞɚ ɪɚɛɨɬɢ ɤɚɤɬɨ ɫɟ ɨɱɚɤɜɚ. CUnknown ɧɹɦɚ ɞɚ ɦɨɠɟ ɞɚ 
 ɢɦɩɥɟɦɟɧɬɢɪɚ ɞɨɫɬɚɬɴɱɧɨ ɩɴɥɧɨɰɟɧɧɨ IUnknown. Ɍɨɣ ɫɥɟɞɜɚ ɞɚ ɟ ɪɟɚɥɢɡɢɪɚɧ ɢ ɜ IDrawing ɢ 
IOutlet, ɚ ɢ ɜ ɧɚɫɥɟɞɧɢɤɚ ɢɦ CLightBulb ɢ ɬɨ ɩɨ ɪɚɡɥɢɱɟɧ ɧɚɱɢɧ.  
Ⱥɛɫɬɪɚɤɬɧɨ-ɜɢɪɬɭɚɥɧɢ ɮɭɧɤɰɢɢ ɫɟ ɢɦɩɥɟɦɟɧɬɢɪɚɬ ɜ (ɢ ɫɚɦɨ ɜ ) ɩɪɨɢɡɜɨɞɧɢɹ ɤɥɚɫ  
(ɚ ɬɭɤ ɢɦɚɦɟ ɢ 2 ɪɨɞɢɬɟɥɹ ɢ ɧɚɫɥɟɞɢɥ ɝɢ ɤɥɚɫ).  
 
Ⱥ ɧɢɟ ɢɫɤɚɦɟ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɦɟ  IUnknown ɜ CLightBulb. Ɉɬɞɟɥɧɨ IUnknown ɫɥɟɞɜɚ ɞɚ ɟ 
ɢɦɩɥɟɦɟɧɬɢɪɚɧ ɢ ɜ IDrКаТЧР ɢ ɜ IOutХОt ɡɚ ɞɚ ɪɚɡɩɨɡɧɚɜɚ ɢ ɬɟɯɧɢɬɟ ɦɟɬɨɞɢ. ɋɬɚɧɚ ɨɛɴɪɤɜɚɳɨ! 
 
ɂ ɬɚɤɚ, ɬɪɹɛɜɚ ɞɚ ɢɦɩɥɟɦɟɧɬɢɪɚɦɟ ɧɹɤɨɥɤɨ ɪɟɚɥɢɡɚɰɢɢ ɧɚ  ɢɧɬɟɪɮɟɣɫɚ IUnknown:  
ɟɞɢɧ ɜ CUnknown, ɞɪɭɝ ɜ CLightBulb ɢ ɩɨ 1 ɜ ɧɚɫɥɟɞɹɜɚɧɢɬɟ ɢɧɬɟɪɮɟɣɫɢ. 
 
IUnknown ɜ CUnknown ɳɟ ɩɪɚɜɢ ɬɨɜɚ ɤɨɟɬɨ ɢɫɤɚɦɟ ɨɬ IUnknown ɢ   
IUnknown ɜ CLightBulb ɳɟ ɩɪɟɧɚɫɨɱɜɚ ɩɨɜɢɤɜɚɧɢɹɬɚ ɤɴɦ ɝɨɪɧɢɹ IUnknown.  
IUnknown ɜ CLightBulb ɫɟ ɧɚɪɢɱɚ ɞɟɥɟɝɢɪɚɳ (ɩɪɟɧɚɫɨɱɜɚɳ) IUnknown, ɚ CUnknown ɳɟ ɫɴɞɴɪɠɚ  
ɧɟ-ɞɟɥɟɝɢɪɚɳ IUnknown.   
Ʉɚɤ ɨɛɚɱɟ ɳɟ ɡɧɚɟɦ ɩɪɟɞɜɚɪɢɬɟɥɧɨ ɤɨɣ ɧɚɫɥɟɞɧɢɤ ɳɟ ɫɟ ɩɨяɜɢ ɧɚ ɞɚɞɟɧ ɤɥɚɫ ɡɚ ɞɚ ɩɪɟɞɜɢɞɢɦ 
 ɩɪɟɧɚɫɨɱɜɚɧɟɬɨ ɩɪɚɜɢɥɧɨ? А ɤɚɤɜɨ ɳɟ ɩɪɚɜɢɦ ɩɪɢ ɧɚɥɢɱɢɟ ɧɚ ɦɟɬɨɞɢ ɫ ɟɞɧɚɤɜɚ ɫɢɝɧɚɬɭɪɚ ɜ 
ɪɚɡɥɢɱɧɢ , ɧɨ ɫɜɴɪɡɚɧɢ ɤɥɚɫɨɜɟ? ɅɈШɈ! 
 



ɉɪɟɦɢɧɚɜɚɦɟ ɤɴɦ ɨɛɫɴɠɞɚɧɟ ɧɚ ɦɟɯɚɧɢɡɦɚ ɧɚ ɫɴɞɴɪɠɚɧɟ  
(object containment) 
 
ɢɫɤɚɦɟ ɞɚ ɢɡɩɨɥɡɜɚɦɟ ɫɴɳɟɫɬɜɭɜɚɳ ɢɧɬɟɪɮɟɣɫ (ɧɚɩɪ. Iɀɢɜɨɬɧɨ)  ɜ ɧɚɲ ɤɨɦɩɨɧɟɧɬ (CɄɨɚɥɚ).  
Ɍɨɜɚ ɦɨɠɟɦ ɞɚ ɩɨɫɬɢɝɧɟɦ ɤɚɬɨ ɜ ɧɚɲɢɹ ɨɛɟɤɬ ɫɴɡɞɚɞɟɦ ɢɧɫɬɚɧɰɢɹ   
(ɱɪɟɡ CoCreateInstance()) ɧɚ ɞɪɭɝɢɹ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬ ɜɢɤɚɦɟ ɧɟɝɨɜɢɬɟ ɦɟɬɨɞɢ.  
Ɍɨɝɚɜɚ ɧɚɲɢɹɬ ɨɛɟɤɬ (CKoala)ɟ ɜɴɧɲɟɧ, ɚ ɞɪɭɝɢɹɬ ɟ ɜɴɬɪɟɲɟɧ. Ⱥɤɨ ɩɨɞɞɴɪɠɚɦɟ ɢ ɩɨɞɯɨɞɹɳɨ ɫɦɟ  
ɢɧɢɰɢɚɥɢɡɢɪɚɥɢ ɭɤɚɡɟɬɟɥ pInnerObject,ɫɨɱɟɳ ɤɴɦ ɢɧɬɟɪɮɟɣɫɢ ɧɚ ɜɴɬɪɟɲɧɢɹ ɨɛɟɤɬ, ɬɨ ɫ ɧɟɝɨɜɚ 
ɩɨɦɨɳ ɦɨɠɟɦ ɞɚ ɜɢɤɚɦɟ ɦɟɬɨɞɢɬɟ ɢɦ, ɤɚɬɨ ɱɟ ɫɚ ɪɟɚɥɢɡɢɪɚɧɢ ɜɴɜ ɜɴɧɲɧɢɹ (ɋɄɨɚɥɚ).  
 
Нɚɩɪɢɦɟɪ ɬɚɤɚ: 
 
HRESULT __stdcall CKoala::Eating(….) 
{ 
return pInnerObjectEating(….); //ɜɢɤɚɦɟ ɦɟɬɨɞ Eating() ɧɚ ɜɝɪɚɞɟɧɢɹ ɤɨɦɩɨɧɟɧɬ 

    // ɨɬ ɢɧɬɟɪɮɟɣɫɚ Iɀɢɜɨɬɧɨ 
} 
 

 IUnknown 

 

 

 

 

   IЖɢɡɧɟɧɚɋɪɟɞɚ  Koala 

 

 
      IUnknown 

 

IЖɢɜɨɬɧɨ             Жɢɜɨɬɧɨ 

 IЖɢɜɨɬɧɨ 

 



ɬɪɟɬɢɹɬ ɩɨɞɯɨɞ –ɚɝɪɟɝɢɪɚɧɟ (object aggregation) 

 

   IUnknown 

 

IЖɢɡɧɟɧɚɋɪɟɞɚ   Кɨɚɥɚ 

 
 
IUnknown 

 
IЖɢɜɨɬɧɨ    Жɢɜɨɬɧɨ 

 

ɉɪɟɧɚɫɨɱɜɚɧɟɬɨ ɧɚ ɩɨɜɢɤɜɚɧɢяɬɚ ɟ ɫɴɳɟɫɬɜɟɧɚɬɚ ɱɚɫɬ ɡɚ ɪɚɡɛɢɪɚɧɟ ɧɚ ɚɝɪɟɝɚɰɢяɬɚ. 
Тя ɩɴɤ ɟ ɨɫɧɨɜɧɢя ɦɟɯɚɧɢɡɴɦ ɜ ɤɨɦɩɨɧɟɧɬɧɨɬɨ ɩɪɨɝɪɚɦɢɪɚɧɟ 
 

ɋɟɝɚ ɤɚɪɬɢɧɤɚɬɚ ɨɬ ɩɪɟɞɧɢɹ 

 ɫɥɚɣɞ ɛɢ ɢɡɝɥɟɠɞɚɥɚ ɬɚɤɚ: 



// CSomeObject ɟ ɚɝɪɟɝɢɪɚɳ ɨɛɟɤɬ, ɪɟɚɥɢɡɢɪɚɳ IUnknown ɢ  ISomeInterface  

class CSomeObject : public IUnknown  
{     private:  
         DWORD        m_cRef;         //  ɛɪɨяɱ ɧɚ ɨɛɪɴɳɟɧɢяɬɚ  
       IUnknown*    m_pUnkOuter;    // Controlling  IUnknown for this class  
  
         // ɜъɬɪɟɲɟɧ ɤɥɚɫ ɪɟɚɥɢɡɢɪɚ ɢɧɬɟɪфɟɣɫ  ISomeInterface:  

        class CImpSomeInterface : public ISomeInterface  
        {    friend class CSomeObject ;  
            private:  

              IUnknown*    m_pUnkOuter;    // Controlling  IUnknown for this class  
            public:  
              CImpSomeInterface() { m_cRef = 0;   };  
             ~ CImpSomeInterface(void) {};  
                 
  // IUnknown ɦɟɬɨɞɢ, ɤɨɢɬɨ ɧɚɫɨɱɜɚɬ  ɤɴɦ ɜɴɧɲɧɢя IUnknown  
                 
                STDMETHODIMP     QueryInterface(REFIID riid, void** ppv)  
                     {    return m_pUnkOuter->QueryInterface(riid,ppv);   };  

  
                ...  
                //Мɟɬɨɞɢ ɧɚ  ISomeInterface  
                STDMETHODIMP SomeMethod(void)            { ...  };  
        } ;  
         
 
 CImpSomeInterface m_ImpSomeInterface ;  //ɢɧɫɬɚɧɰɢя ɧɚ ɜъɬɪɟɲɧɢя ɤɥɚɫ 



    public:  
        CSomeObject(IUnknown* pUnkOuter) // ɤɨɧɫɬɪɭɤɬɨɪ ɧɚ ɜɴɧɲɧɢя ɤɥɚɫ 
        д ɢɧɢɰɢɚɥɢɡɚɰɢɢ 
            ...  
        } ;  
        ~CSomeObject(void) {} ;   // ɞɟɫɬɪɭɤɬɨɪ 
  

         

Мɟɬɨɞɢ  
ɧɚ ɜъɧɲɧɢя  
 ɨɛɟɤɬ 

 

 
 
        static HRESULT Create (IUnknown* pUnkOuter, REFIID riid, void **ppv)  
         {  
            CSomeObject*        pObj;  
            if (pUnkOuter != NULL && riid != IID_IUnknown)  
                return CLASS_E_NOAGGREGATION;  
            pObj = new CSomeObject(pUnkOuter);  

... 
 }  
  
        // Mɟɬɨɞɢ ɧɚ  IUnknown ɧɚ ɜъɧɲɧɢя ɤɥɚɫ, ɤɨɢɬɨ ɧɟ ɩɪɟɧɚɫɨɱɜɚɬ  
        STDMETHODIMP QueryInterface(REFIID riid, void** ppv)  
        {  
              if (riid == IID_IUnknown)      *ppv=this;  
             if (riid == IID_ISomeInterface)  .... 
         } ;  
        STDMETHODIMP_(DWORD) AddRef(void) д…ж 
        STDMETHODIMP_(DWORD) Release(void) д…ж 
};  

Ɉɛɴɪɧɟɬɟ ɜɧɢɦɚɧɢɟ ɡɚ ɞɜɨɣɧɨɬɨ  
ɞɟɮɢɧɢɪɚɧɟ ɧɚ ɦɟɬɨɞɢɬɟ ɧɚ IUnknown. 

 Ɋɟɚɥɢɡɚɰɢяɬɚ ɢɦ ɟ ɪɚɡɥɢɱɧɚ.  

Няɤɨɣ ɛɟɥɟɠɤɢ ɩɨ ɪɟɚɥɢɡɚɰɢяɬɚ: 



ɩɪɟɞɢɦɫɬɜɚ : 
- ɜɴɡɦɨɠɧɨɫɬ ɡɚ ɫɴɳɟɫɬɜɭɜɚɧɟ ɧɚ ɦɟɬɨɞɢ ɫ ɟɞɧɚɤɜɚ ɫɢɝɧɚɬɭɪɚ ɜ ɪɚɡɥɢɱɧɢ ɢɧɬɟɪɮɟɣɫɢ; 
-ɟɞɢɧɧɨ ɛɪɨɟɧɟ ɧɚ ɪɟɮɟɪɟɧɰɢɢɬɟ ɤɴɦ ɨɛɳɢɹ, ɚɝɪɟɝɢɪɚɳ ɨɛɟɤɬ ɢ ɨɬɬɭɤ ɨɛɥɟɤɱɟɧ  
ɦɟɯɚɧɢɡɴɦ ɡɚ ɫɴɡɞɚɜɚɧɟ ɢ ɭɧɢɳɨɠɚɜɚɧɟ; 
- ɰɟɧɬɪɚɥɢɡɢɪɚɧɨ ɧɚɫɨɱɜɚɧɟ ɧɚ ɩɨɜɢɤɜɚɧɢɹɬɚ ɨɬ ɟɞɢɧɟɧ, ɧɟɞɟɥɟɝɢɪɚɳ QueryInterface().  
 
 

Ⱥɝɪɟɝɚɰɢɹ ɢ MFC 

 
MFC ɤɪɢɟ ɦɟɯɚɧɢɡɦɚ ɜ ɧɚɛɨɪ ɨɬ ɦɚɤɪɨɫɢ. Ɉɫɧɨɜɧɢɬɟ ɨɬ ɬɹɯ ɫɚ: 
 
BEGIN_INTERFACE_PART( ɢɦɟИɤɥɚɫ, ɢɦɟИɧɚИɢɧɬɟɪɮɟɣɫ) 
… 
STDMETHOD(ɢɦɟИɧɚИɢɧɬɟɪɮɟɣɫɟɧИɦɟɬɨɞ)(ɫɩɢɫɴɤ ɨɬ ɩɚɪɚɦɟɬɪɢ); 
STDMETHOD(ɢɦɟИɧɚИɢɧɬɟɪɮɟɣɫɟɧИɦɟɬɨɞ)(ɫɩɢɫɴɤ ɨɬ ɩɚɪɚɦɟɬɪɢ); 
…… 
ENDИINTERFACEИPART(ɢɦɟИɤɥɚɫ) 
 


