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ʈʆɿɼɯʃ 1 
1.1. ʆʉʅʆɺʀ ʄʆɺʀ JAVA 

1.1.1. ̃ ̑̉̋̌́̅ ̩̐̑̏̒̓̏ ̐̑̏̄̑́̍̉ 

ʇʨʦʛʨʘʤʠ ʤʦʚʦʶ Java ʙʫʜʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʽʚ. ʂʣʘʩ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ 

C++ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʯʣʝʥʠ ʜʚʦʭ ʚʠʜʽʚ: ʧʦʣʷ ʡ ʤʝʪʦʜʠ. ʇʦʣʷʤʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʜʘʥʥʽ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʘʙʦ ʩʘʤʦʤʫ ʢʣʘʩʫ, ʘʙʦ ʡʦʛʦ ʦʙ'ʻʢʪʘʤ; ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʘʙʦ ʢʣʘʩʫ. ʄʝʪʦʜʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʦʧʝʨʘʪʦʨʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʜʝʷʢʽ ʜʽʾ ʟ ʧʦʣʷʤʠ ʜʣʷ ʟʤʽʥʠ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʧʨʦʩʪʦʾ ʧʨʦʛʨʘʤʠ ʤʦʚʦʶ Java: 

class HelloWorld {  

  public static void main(String[] args){  

  System.out.println(ñHello, worldò);  

}}   

ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ: 

Hello, world.  

ɭʜʠʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʤʝʪʦʜʫ main ʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ String, ʷʢʽ ʷʚʣʷʶʪʴ 

ʩʦʙʦʶ ʘʨʛʫʤʝʥʪʠ ʧʨʦʛʨʘʤʠ ʟ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʧʫʩʢʫ. ʋ ʥʘʚʝʜʝʥʦʤʫ ʚʠʱʝ ʧʨʠʢʣʘʜʽ main ʤʽʩʪʠʪʴ ʫʩʴʦʛʦ ʦʜʠʥ ʦʧʝʨʘʪʦʨ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ println.  

 

1.1.2. ̝ ̨̨̍̎̎ 

ɿʤʽʥʥʽ ʚ Java ʦʛʦʣʦʰʫʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʉ++. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ:  

/** ɺʠʚʽʜ ʯʠʩʝʣ ʌʽʙʦʥʘʯʽ < 50 */  

class Fibonacci {  

public static void main(String[] args) {  

  int lo = 1; int hi = 1; //ʦʛʦʣʦʰʝʥʥʷ ʟʤʽʥʥʠʭ  

  System.out.println(lo);  

  while (hi < 50) {  

    System.out.println(hi);  

    hi = lo + hi;  // ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ hi  

    lo = hi -  lo; /* ʅʦʚʝ ʟʥʘʯʝʥʥʷ lo ʜʦʨʽʚʥʶʻ ʩʪʘʨʦʤʫ hi, 

    ʪʦʙʪʦ   ʩʫʤʽ ʟʘ ʚʠʥʷʪʢʦʤ ʩʪʘʨʦʛʦ lo */  

  }  

}}  

ɺ Java ʻ ʥʘʩʪʫʧʥʽ ʧʨʠʤʽʪʠʚʥʽ ʪʠʧʠ ʜʘʥʠʭ: 

¶ boolean ʦʜʥʝ ʽʟ ʜʚʦʭ ʟʥʘʯʝʥʴ: true ʘʙʦ false; 
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¶ char 16-ʨʦʟʨʷʜʥʠʡ ʩʠʤʚʦʣ ʫ ʢʦʜʫʚʘʥʥʽ Unicode 1.1; 

¶ byte 8-ʨʦʟʨʷʜʥʝ ʮʽʣʝ (ʟʽ ʟʥʘʢʦʤ); 

¶ short 16-ʨʦʟʨʷʜʥʝ ʮʽʣʝ (ʟʽ ʟʥʘʢʦʤ); 

¶ int 32-ʨʦʟʨʷʜʥʝ ʮʽʣʝ (ʟʽ ʟʥʘʢʦʤ); 

¶ long 64-ʨʦʟʨʷʜʥʝ ʮʽʣʝ (ʟʽ ʟʥʘʢʦʤ); 

¶ float 32-ʨʦʟʨʷʜʥʝ ʽʟ ʧʣʘʚʘʶʯʦʶ ʢʨʘʧʢʦʶ (IEEE 754-1985); 

¶ double 64-ʨʦʟʨʷʜʥʝ ʽʟ ʧʣʘʚʘʶʯʦʶ ʢʨʘʧʢʦʶ (IEEE 754-1985). 

 

1.1.3. ̠ ̨̏̍̆̎̓́̑ 

ɺ Java ʧʝʨʝʜʙʘʯʝʥʽ ʢʦʤʝʥʪʘʨʽ ʪʨʴʦʭ ʚʠʜʽʚ - ʚʩʽ ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʨʠʢʣʘʜʽ. 

ʊʝʢʩʪ, ʱʦ ʟʘʧʠʩʘʥʠʡ ʟʘ ʩʠʤʚʦʣʘʤʠ // ʘʞ ʜʦ ʢʽʥʮʷ ʨʷʜʢʘ, ʽʛʥʦʨʫʻʪʴʩʷ 

ʢʦʤʧʽʣʷʪʦʨʦʤ; ʪʝʞ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʡ ʪʝʢʩʪʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʩʠʤʚʦʣʘʤʠ 

/* ʪʘ */. 

ʂʦʤʝʥʪʘʨ ʪʨʝʪʴʦʛʦ ʪʠʧʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ ʧʨʦʛʨʘʤʠ, 

ʤʽʞ ʩʠʤʚʦʣʘʤʠ /** ʽ */. ʂʦʤʝʥʪʘʨ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʟʽʨʦʯʦʢ, ʮʝ 

ʢʦʤʝʥʪʘʨ, ʱʦ ʜʦʢʫʤʝʥʪʫʻ.  

 

1.1.4. ˴ ̨̍̆̎̏̃́̎ ̋̏̎̒̓́̎̓̉ 

ʂʦʥʩʪʘʥʪʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʬʽʢʩʦʚʘʥʽ ʟʥʘʯʝʥʥʷ - ʥʘʧʨʠʢʣʘʜ, 12, 17.9 ʘʙʦ 

ñString like thisò. ʑʦʙ ʩʪʚʦʨʠʪʠ ʽʤʝʥʦʚʘʥʫ ʢʦʥʩʪʘʥʪʫ ʚ Java, ʥʝʦʙʭʽʜʥʦ 

ʚʢʘʟʘʪʠ ʚ ʾʾ ʦʛʦʣʦʰʝʥʥʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ static ʽ final ʽ ʟʘʜʘʪʠ ʧʦʯʘʪʢʦʚʝ 

ʟʥʘʯʝʥʥʷ: 

class CircleStuff {  

  static final double p = 3.1416;  

}  

 

 

 



9 

 

1.2. ʂʃɸʉʀ ʊɸ ʆɹ'ɭʂʊʀ 

1.2.1. ̃ ̑̏̒̓̉̊ ̋̌́̒ 

ʆʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʘʩʫ ʻ ʧʦʣʷ (ʜʘʥʽ) ʽ ʤʝʪʦʜʠ (ʢʦʜ ʜʣʷ ʨʦʙʦʪʠ 

ʟ ʥʠʤʠ). ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʩʪʠʡ ʢʣʘʩ Body, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʥʝʙʝʩʥʽ ʪʽʣʘ: 

class Body {  

   public long idNum;  

   public String nameFor;  

   public Body orbits;  

   public static long nextID = 0;  

}  

ʅʘʩʘʤʧʝʨʝʜ ʦʛʦʣʦʰʫʻʪʴʩʷ ʽʤ'ʷ ʢʣʘʩʫ. ʆʛʦʣʦʰʝʥʥʷ ʢʣʘʩʫ ʚ ʤʦʚʽ Java 

ʩʪʚʦʨʶʻ ʽʤ'ʷ ʪʠʧʫ, ʪʘʢ ʱʦ ʥʘʜʘʣʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪʠ ʮʴʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ 

ʦʛʦʣʦʰʫʚʘʪʠʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

Body mercury;  

ʇʦʜʽʙʥʝ ʦʛʦʣʦʰʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ mercury ʻ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʦʙ'ʻʢʪ 

ʢʣʘʩʫ Body. ʉʧʦʯʘʪʢʫ ʧʦʩʠʣʘʥʥʷ ʤʘʻ ʟʥʘʯʝʥʥʷ null, ʽ ʦʙ'ʻʢʪ, ʥʘ ʷʢʠʡ 

ʧʦʩʠʣʘʻʪʴʩʷ mercury, ʥʝ ʽʩʥʫʻ ʜʦʪʠ, ʧʦʢʠ ʚʠ ʥʝ ʩʪʚʦʨʠʪʝ ʡʦʛʦ ʷʚʥʦ; ʱʦʜʦ 

ʮʴʦʛʦ Java ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ ʷʢʠʭ ʦʙ'ʻʢʪʠ 

ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʦʛʦʣʦʰʝʥʥʽ ʟʤʽʥʥʠʭ. 

 

1.2.2. ̃ ̠̏̌ 

ɿʤʽʥʥʽ ʢʣʘʩʫ ʥʘʟʠʚʘʶʪʴʩʷ ʧʦʣʷʤʠ; ʧʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʧʦʣʷ 

nameFor ʽ orbits, ʱʦ ʚʭʦʜʷʪʴ ʫ ʢʣʘʩ Body. ʅʘʷʚʥʽʩʪʴ ʫ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ 

ʦʢʨʝʤʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʧʦʣʽʚ ʦʟʥʘʯʘʻ, ʱʦ ʡʦʛʦ ʩʪʘʥ ʫʥʽʢʘʣʴʥʠʡ.  

ɯʥʦʜʽ ʙʫʚʘʻ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ ʧʦʣʷ ʩʧʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʩʽʤʘ ʦʙ'ʻʢʪʘʤʠ ʢʣʘʩʫ. ʊʘʢʽ ʧʦʣʷ ʦʛʦʣʦʰʫʶʪʴʩʷ ʽʟ 

ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ static ʽ ʥʘʟʠʚʘʶʪʴʩʷ ʩʪʘʪʠʯʥʠʤʠ ʧʦʣʷʤʠ, ʘʙʦ ʟʤʽʥʥʠʤʠ 

ʢʣʘʩʫ. ʇʨʠ ʦʛʦʣʦʰʝʥʥʽ ʚ ʢʣʘʩʽ ʧʦʣʷ static ʚʩʽ ʦʙ'ʻʢʪʠ ʮʴʦʛʦ ʢʣʘʩʫ ʨʦʟʜʽʣʷʶʪʴ 

ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʢʦʧʽʶ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ. 
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1.2.3. ̠ ̠̆̑̔̃́̎̎ ̅̏̒̓̔̐̏  ̍ 
ɼʣʷ ʢʝʨʫʚʘʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʧʦʣʽʚ ʽ ʤʝʪʦʜʽʚ ʢʣʘʩʫ ʟ ʽʥʰʠʭ ʢʣʘʩʽʚ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʫʩʧʘʜʢʫʚʘʥʥʷʤ ʾʭ ʫ ʧʽʜʢʣʘʩʘʭ ʯʣʝʥʠ ʢʣʘʩʽʚ ʤʦʞʫʪʴ 

ʦʛʦʣʦʰʫʚʘʪʠʩʷ ʟ ʦʜʥʠʤ ʽʟ ʯʦʪʠʨʴʦʭ ʘʪʨʠʙʫʪʽʚ ʜʦʩʪʫʧʫ: 

¶ ɺʽʜʢʨʠʪʠʡ (public): ʜʦ ʯʣʝʥʽʚ ʢʣʘʩʫ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʚʝʨʪʘʪʠʩʷ ʟ ʙʫʜ-ɹʷʢʦʛʦ 

ʤʽʩʮʷ, ʫ ʷʢʦʤʫ ʜʦʩʪʫʧʥʠʡ ʩʘʤ ʢʣʘʩ; ʪʘʢʽ ʯʣʝʥʠ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʚ 

ʧʽʜʢʣʘʩʘʭ; 

¶ ɿʘʢʨʠʪʠʡ (private): ʜʦʩʪʫʧ ʜʦ ʯʣʝʥʽʚ ʢʣʘʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʽʟ ʩʘʤʦʛʦ 

ʢʣʘʩʫ; 

¶ ɿʘʭʠʱʝʥʠʡ (protected): ʜʦ ʜʘʥʠʭ ʯʣʝʥʽʚ ʜʦʟʚʦʣʷʻʪʴʩʷ ʜʦʩʪʫʧ ʟ ʧʽʜʢʣʘʩʽʚ ʽ ʟ 

ʬʫʥʢʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʪʦʡ ʞʝ ʧʘʢʝʪ. ʊʘʢʽ ʯʣʝʥʠ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ 

ʧʽʜʢʣʘʩʘʤʠ; 

¶ ʇʘʢʝʪʥʠʡ: ʜʦʩʪʫʧ ʜʦ ʯʣʝʥʽʚ, ʦʛʦʣʦʰʝʥʠʤ ʙʝʟ ʚʢʘʟʽʚʢʠ ʘʪʨʠʙʫʪʘ ʜʦʩʪʫʧʫ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʪʦʛʦ ʞ ʧʘʢʝʪʘ. ʊʘʢʽ ʯʣʝʥʠ ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ 

ʧʽʜʢʣʘʩʘʤʠ ʧʘʢʝʪʘ.  

 

1.2.4. ˞ ̠̓̃̏̑̆̎̎ ̏̂ͻ̨̤̋̓̃ 

ɼʣʷ ʧʝʨʰʦʾ ʚʝʨʩʽʾ ʢʣʘʩʫ Body ʩʪʚʦʨʝʥʥʷ ʪʘ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʝʙʝʩʥʽ ʪʽʣʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

Body sun = new Body();  

sun.idNum = Body.nextID++;  

sun.nameFor = ñSolò; 

sun.orbits = null; // ʉʦʥʮʝ ʻ ʮʝʥʪʨʦʤ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ 

Body earth = new Body();  

earth.idNum = Body.nextID++;  

earth.nameFor = ñEarthò; 

earth.orbits = sun;  

 

1.2.5. ̠ ̏̎̒̓̑̔̋̓̏̑̉ 

ʂʦʞʥʠʡ ʟʥʦʚʫ ʩʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʤʘʻ ʜʝʷʢʠʡ ʚʠʭʽʜʥʠʡ ʩʪʘʥ. ɿʥʘʯʝʥʥʷ 

ʧʦʣʽʚ ʤʦʞʫʪʴ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠʩʷ ʧʨʠ ʾʭʥʴʦʤʫ ʦʛʦʣʦʰʝʥʥʽ - ʽʥʦʜʽ ʮʴʦʛʦ ʙʫʚʘʻ 

ʜʦʩʠʪʴ (ʥʘʧʨʠʢʣʘʜ ʧʦʣʝ ʮʽʣʦʛʦ ʪʠʧʫ ʽʥʽʮʽʘʣʽʟʫʻʪʴʩʷ ʥʫʣʝʤ). ʆʜʥʘʢ ʜʦʩʠʪʴ 
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ʯʘʩʪʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʧʨʦʩʪʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ; ʥʘʧʨʠʢʣʘʜ, ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ ʷʢʽ-ʥʝʙʫʜʴ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʘʙʦ ʞ 

ʚʠʢʦʥʫʚʘʥʽ ʦʧʝʨʘʮʽʾ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʛʦ 

ʧʨʠʩʚʦʶʚʘʥʥʷ. 

ɼʣʷ ʪʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʧʨʦʩʪʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʥʝʜʦʩʪʘʪʥʴʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʦʨʠ. ɯʤ'ʷ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʽʤ'ʷʤ ʢʣʘʩʫ, 

ʱʦ ʚʽʥ ʽʥʽʮʽʘʣʽʟʫʻ. ʂʦʥʩʪʨʫʢʪʦʨʠ, ʧʦʜʽʙʥʦ ʤʝʪʦʜʘʤ, ʤʦʞʫʪʴ ʦʜʝʨʞʫʚʘʪʠ ʦʜʠʥ 

ʘʙʦ ʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ, ʦʜʥʘʢ ʚʦʥʠ ʥʝ ʻ ʤʝʪʦʜʘʤʠ ʡ ʥʝ ʤʦʞʫʪʴ ʧʦʚʝʨʪʘʪʠ 

ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʘʨʘʤʝʪʨʠ ʢʦʥʩʪʨʫʢʪʦʨʘ (ʷʢʱʦ ʚʦʥʠ ʻ) ʚʢʘʟʫʶʪʴʩʷ ʚ 

ʜʫʞʢʘʭ ʟʘ ʽʤ'ʷʤ ʪʠʧʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʘ ʦʧʝʨʘʪʦʨʦʤ new. ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ: 

class Body {  

   public long idNum;  

   public String name = ñò;  

   public Body orbits = null;  

   private static long nextID = 0;  

   Body() { idNum = nextID++; }  

  }  

 ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʜʘʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʜʣʷ ʢʣʘʩʫ 

Body. ʄʦʞʥʘ ʪʘʢʦʞ ʜʦʜʘʪʠ ʢʦʥʩʪʨʫʢʪʦʨ ʟ ʧʘʨʘʤʝʪʨʘʤʠ: 

Body(String bodyName, Body orbits Around) {  

 this();  

 name = bodyName;  

 orbits = orbitsAround;  

}  

ɺʠʜʥʦ, ʱʦ ʟ ʦʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʽʥʰʠʡ ʢʦʥʩʪʨʫʢʪʦʨ 

ʮʴʦʛʦ ʞ ʢʣʘʩʫ - ʜʣʷ ʮʴʦʛʦ ʧʝʨʰʠʤ ʚʠʢʦʥʫʚʘʥʠʤ ʦʧʝʨʘʪʦʨʦʤ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʠʢʣʠʢ this(). ʎʝ ʥʘʟʠʚʘʻʪʴʩʷ ñʷʚʥʠʤ ʚʠʢʣʠʢʦʤ ʢʦʥʩʪʨʫʢʪʦʨʘò. ʗʢʱʦ ʜʣʷ 

ʚʠʢʣʠʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ, ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ. ʊʦʜʽ 

ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

Body sun = new Body(ñSolò, null); 

Body earth = new Body(ñEarthò, sun); 

ʗʢʱʦ ʥʝ ʦʛʦʣʦʰʝʥʦ ʞʦʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʪʦʜʽ ʩʪʚʦʨʶʻʪʴʩʷ ʙʝʟ 

ʘʨʛʫʤʝʥʪʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʟʘ ʫʤʦʚʯʘʥʥʷʤ, ʷʢʠʡ ʥʝ ʨʦʙʠʪʴ ʥʽʯʦʛʦ. ʎʝʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʩʪʚʦʨʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʣʠʰʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʤʘʻ 
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ʞʦʜʥʠʭ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʪʦʨʽʚ, ð ʽʩʥʫʶʪʴ ʢʣʘʩʠ, ʜʣʷ ʷʢʠʭ ʙʝʟ ʘʨʛʫʤʝʥʪʥʠʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʘʮʶʚʘʪʠʤʝ ʥʝʚʽʨʥʦ. 

 

1.2.6. ̇ ̆̓̏̅̉ 

ʄʝʪʦʜʠ ʢʣʘʩʫ ʟʚʠʯʘʡʥʦ ʤʽʩʪʷʪʴ ʢʦʜ, ʱʦ ʘʥʘʣʽʟʫʻ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʡ ʟʤʽʥʶʻ 

ʡʦʛʦ. ɺʠʢʣʠʢ ʤʝʪʦʜʫ ʷʚʣʷʻ ʩʦʙʦʶ ʦʧʝʨʘʮʽʶ, ʚʠʢʦʥʫʚʘʥʫ ʟ ʦʙ'ʻʢʪʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʴʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʝʨʘʪʦʨʘ: 

reference.method(parameters)  

ʂʦʞʥʠʡ ʤʝʪʦʜ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟ ʧʝʚʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ. Java ʥʝ 

ʧʽʜʪʨʠʤʫʻ ʤʝʪʦʜʽʚ, ʫ ʷʢʠʭ ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʤʽʥʥʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʽʚ. ʂʦʞʥʠʡ 

ʧʘʨʘʤʝʪʨ ʤʘʻ ʩʪʨʦʛʦ ʧʝʚʥʠʡ ʪʠʧ - ʧʨʠʤʽʪʠʚʥʠʡ ʘʙʦ ʧʦʩʠʣʘʣʴʥʠʡ. ʂʨʽʤ ʪʦʛʦ, 

ʤʝʪʦʜʠ ʤʘʶʪʴ ʪʠʧ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʱʦ ʚʢʘʟʫʻʪʴʩʷ ʧʝʨʝʜ ʾʭʥʽʤ 

ʽʤ'ʷʤ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʤʝʪʦʜʫ ʽʟ ʢʣʘʩʫ Body: 

public String toString() {  

  String desc = idNum + ñ (ò + name + ñ)ò;  

  if (orbits != null)  

  desc += ñ orbits ò + orbits.toString();  

  return desc;  

}  

ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʥʫʻʪʴʩʷ ʢʦʥʢʘʪʝʥʘʮʽʷ ʦʙ'ʻʢʪʽʚ String ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʽʚ +  ʽ +=. ʉʧʦʯʘʪʢʫ ʫʪʚʦʨʠʪʴʩʷ ʨʷʜʦʢ, ʱʦ ʤʽʩʪʠʪʴ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʽ 

ʥʘʟʚʫ ʦʙ'ʻʢʪʘ. ʗʢʱʦ ʜʘʥʝ ʥʝʙʝʩʥʝ ʪʽʣʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʽʥʰʦʛʦ, ʪʦ ʜʦ ʥʝʾ 

ʧʨʠʻʜʥʫʻʪʴʩʷ ʨʷʜʦʢ ʟ ʦʧʠʩʦʤ ʮʝʥʪʨʘ ʦʙʝʨʪʘʥʥʷ, ʜʣʷ ʯʦʛʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ 

toString ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʢʫʨʩʠʚʥʠʭ ʚʠʢʣʠʢʽʚ ʧʨʦʜʦʚʞʫʻ 

ʙʫʜʫʚʘʪʠ ʣʘʥʮʶʞʦʢ ʪʽʣ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʦʜʠʥ ʦʜʥʦʛʦ, ʧʦʢʠ ʥʝ ʙʫʜʝ 

ʟʥʘʡʜʝʥʝ ʪʽʣʦ, ʱʦ ʥʝ ʤʘʻ ʮʝʥʪʨʘ ʦʙʝʨʪʘʥʥʷ. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ, ʷʢʠʤʠ ʚʜʘʻʪʴʩʷ ʜʦʤʦʛʪʠʩʷ ʧʦʚʝʨʥʝʥʥʷ ʤʝʪʦʜʦʤ 

ʜʝʢʽʣʴʢʦʭ ʟʥʘʯʝʥʴ: ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ, ʫ ʷʢʦʤʫ ʮʽ ʟʥʘʯʝʥʥʷ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʚ; ʧʨʠʡʤʘʪʠ ʷʢ ʧʘʨʘʤʝʪʨʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪʠ, ʫ 

ʷʢʠʭ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʨʝʟʫʣʴʪʘʪʠ; ʥʘʨʝʰʪʽ, ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ ʤʘʩʠʚ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 
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class Permissions {  public boolean canDeposit,  

  canWithdraw, canClose; }  

ʄʝʪʦʜ, ʱʦ ʟʘʧʦʚʥʶʻ ʮʽ ʧʦʣʷ ʤʘʻ ʚʠʛʣʷʜ: 

class Account {  

public Permissions permissionsFor(Person who) {  

Permissions perm = new Permissions();  

perm.canDeposit = canDeposit(who);  

perm.canWithdraw = ca nWithdraw(who);  

perm.canClose = canClose(who);   

return perm; }  // ... ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ canDeposit() 

   }  

ʗʢʱʦ ʤʝʪʦʜ ʥʝ ʧʦʚʝʨʪʘʻ ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʥʘ ʤʽʩʮʽ ʪʠʧʫ, ʱʦ 

ʧʦʚʝʨʪʘʻʪʴʩʷ, ʩʪʘʚʠʪʴʩʷ ʢʣʶʯʦʚʝ ʩʣʦʚʦ void.  

 

1.2.7. ̃ ̠̏̒̉̌́̎̎ this 

ʇʦʩʠʣʘʥʥʷ this ʚ Java ʤʘʻ ʪʫ ʞ ʬʫʥʢʮʽʶ, ʱʦ ʡ ʫ C++. ʉʧʝʮʽʘʣʴʥʝ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ this ʤʦʞʫʪʴ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫʩʝʨʝʜʠʥʽ 

ʥʝʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; ʚʦʥʘ ʚʢʘʟʫʻ ʥʘ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ, ʜʣʷ ʷʢʦʛʦ ʙʫʚ 

ʚʠʢʣʠʢʘʥʠʡ ʜʘʥʠʡ ʤʝʪʦʜ. this ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ ʷʢ ʧʘʨʘʤʝʪʨ ʜʣʷ ʽʥʰʠʭ ʤʝʪʦʜʽʚ.  

ʅʘʧʨʠʢʣʘʜ: 

Service.add(this);  

this ʥʝʷʚʥʦ ʜʦʜʘʻʪʴʩʷ ʚ ʧʦʯʘʪʦʢ ʢʦʞʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʣʝ ʘʙʦ ʤʝʪʦʜ, 

ʷʢʱʦ ʪʽʣʴʢʠ ʧʨʦʛʨʘʤʽʩʪ ʥʝ ʚʢʘʟʘʚ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰʠʡ ʦʙ'ʻʢʪ. ʅʘʧʨʠʢʣʘʜ, 

ʧʨʠʩʚʦʻʥʥʷ ʟʥʘʯʝʥʥʷ ʧʦʣʶ str ʫ ʥʘʩʪʫʧʥʦʤʫ ʢʣʘʩʽ: 

class Name {  

public String str;  

Name() { str = òò;}  

}  

ʨʽʚʥʦʩʠʣʴʥʦ ʥʘʩʪʫʧʥʦʤʫ: 

this.str = òò;  

 

1.2.8. ̃ ̠̆̑̆̃́̎̓́̇̆̎̎ ̨̍̆̓̏̅̃ 

ʄʦʚʘ Java ʜʦʧʫʩʢʘʻ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʝʪʦʜʽʚ. ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʩʠʛʥʘʪʫʨʦʶ ʤʝʪʦʜʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 
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public Body orbitsAround() { return orbits;}  

public void orbitsAround(Body around)  

{ orbits = around;}  

ʇʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʚ Java ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. 

 

1.2.9. ˞ ̨̘̓́̓̉̎ ̘̌̆̎̉ 

ɼʣʷ ʩʪʘʪʠʯʥʦʛʦ ʯʣʝʥʘ ʩʪʚʦʨʶʻʪʴʩʷ ʚʩʴʦʛʦ ʦʜʠʥ ʝʢʟʝʤʧʣʷʨ, ʟʘʛʘʣʴʥʠʡ 

ʜʣʷ ʚʩʴʦʛʦ ʢʣʘʩʫ, ʟʘʤʽʩʪʴ ʧʦʙʫʜʦʚʠ ʡʦʛʦ ʢʦʧʽʡ ʫ ʢʦʞʥʦʤʫ ʦʙ'ʻʢʪʽ ʢʣʘʩʫ. ʋ 

ʚʠʧʘʜʢʫ ʩʪʘʪʠʯʥʠʭ ʟʤʽʥʥʠʭ (ʟʤʽʥʥʠʭ ʢʣʘʩʫ), ʮʝ ʨʽʚʥʦ ʦʜʥʘ ʟʤʽʥʥʘ, ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʦʙ'ʻʢʪʽʚ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʫ (ʥʘʚʽʪʴ ʷʢʱʦ 

ʞʦʜʥʦʛʦ).  

ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʩʪʘʪʠʯʥʠʭ ʧʦʣʽʚ ʢʣʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʢʦʞʥʠʡ ʟ ʡʦʛʦ ʤʝʪʦʜʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class Value {  

  public static double UNSET = 10.2;  

  private double V;  

  public void unset() { V = UNSET; }  

  ...  

}  

 

1.2.10. ˎ ̌̏̋̉ ̘̩̒̓́̓̉̎̏ ̨̨̨̨̨̗̗̩̎́̌̈́ 

ʂʣʘʩ ʪʘʢʦʞ ʤʦʞʝ ʤʽʩʪʠʪʠ ʙʣʦʢʠ ʩʪʘʪʠʯʥʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ, ʷʢʽ ʧʨʠʩʚʦʶʶʪʴ 

ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʠʤ ʧʦʣʷʤ ʘʙʦ ʚʠʢʦʥʫʶʪʴ ʽʥʰʫ ʥʝʦʙʭʽʜʥʫ ʨʦʙʦʪʫ. ʉʪʘʪʠʯʥʠʡ 

ʽʥʽʮʽʘʣʽʟʘʪʦʨ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʤ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʨʦʩʪʦʾ 

ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʚ ʦʛʦʣʦʰʝʥʥʽ ʧʦʣʷ ʥʝʜʦʩʪʘʪʥʴʦ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class Primes {  

  protected static int[] knownPrimes = new int[4];  

static {  

   knownPrimes[0] = 2;  

   for(int i = 1; i < knownPrimes.length; i++)  

   knownPrimes[i] = nextPrime(); }       

}  

ʉʪʘʪʠʯʥʘ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʫʩʝʨʝʜʠʥʽ ʢʣʘʩʫ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʟ ʣʽʚʘ ʥʘ 

ʧʨʘʚʦ ʽ ʟʚʝʨʭʫ ʜʦʥʠʟʫ.  
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ʗʢʱʦ ʩʪʘʪʠʯʥʠʡʽʥʽʮʽʘʣʽʟʘʪʦʨ ʽʟ ʢʣʘʩʫ X ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ ʽʟ ʢʣʘʩʫ Y, ʘ 

ʩʪʘʪʠʯʥʠʡ ʽʥʽʮʽʘʣʽʟʘʪʦʨ ʢʣʘʩʫ Y ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ ʽʟ ʢʣʘʩʫ X ʜʣʷ ʟʘʚʜʘʥʥʷ ʩʚʦʾʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʪʦ ʢʦʣʠ Y, ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʚʝʨʥʝʪʴʩʷ ʜʦ ʤʝʪʦʜʫ ʟ X, ʪʝ 

ʦʩʪʘʥʥʽʡ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʙʝʟ ʟʘʚʝʨʰʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ. ɺʩʽ 

ʩʪʘʪʠʯʥʽ ʧʦʣʷ ʜʣʷ ʷʢʠʭ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʥʝ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʙʫʜʫʪʴ ʤʘʪʠ ʟʥʘʯʝʥʥʷ 

ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ.     

 

1.2.11. ˞ ̨̘̓́̓̉̎ ̍̆̓̏̅̉ 

ʉʪʘʪʠʯʥʽ ʤʝʪʦʜʠ ʚʠʢʣʠʢʘʶʪʴʩʷ ʜʣʷ ʮʽʣʦʛʦ ʢʣʘʩʫ. ʇʦʜʽʙʥʽ ʤʝʪʦʜʠ ʪʘʢʦʞ 

ʥʘʟʠʚʘʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʢʣʘʩʫ. ʉʪʘʪʠʯʥʠʡ ʤʝʪʦʜ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, 

ʟʘʛʘʣʴʥʽ ʜʣʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʢʣʘʩʫ, ʥʘʧʨʠʢʣʘʜ, ʧʦʚʝʨʪʘʪʠ ʥʘʩʪʫʧʥʠʡ ʩʝʨʽʡʥʠʡ 

ʥʦʤʝʨ ʘʙʦ ʱʦ-ʥʝʙʫʜʴ ʫ ʮʴʦʤʫ ʨʦʜʽ. 

 ɿʘ ʤʝʞʘʤʠ ʢʣʘʩʫ ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ ʟʚʠʯʘʡʥʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʯʝʨʝʟ ʽʤ'ʷ 

ʢʣʘʩʫ, ʘ ʥʝ ʯʝʨʝʟ ʧʦʩʠʣʘʥʥʷ:  

prime = Primes.nextPrime();  

knownCnt = Primes.knownPrimes.length;  

 

1.2.12. ̝ ̨̂̑ ̨̠̒̍̓̓ 

Java ʚʠʢʦʥʫʻ ʚʝʩʴ ʟʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʩʤʽʪʪʷ ʘʚʪʦʤʘʪʠʯʥʦ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʧʘʤ'ʷʪʴ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ ʦʙ'ʻʢʪʦʤ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ 

ʧʦʚʝʨʥʫʪʘ ʚ ʩʠʩʪʝʤʫ. ʆʙ'ʻʢʪ ʻ ñʪʠʤ, ʱʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷò, ʢʦʣʠ ʥʘ ʥʴʦʛʦ 

ʚʽʜʩʫʪʥʽ ʧʦʩʠʣʘʥʥʷ ʚ ʩʪʘʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʚ ʙʫʜʴ-ʷʢʽʡ ʟʽ ʟʤʽʥʥʠʭ ʚʠʢʦʥʫʚʘʥʦʛʦ ʚ 

ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʝʪʦʜʫ, ʢʦʣʠ ʥʝ ʚʜʘʻʪʴʩʷ ʟʥʘʡʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʴʦʛʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʤʘʩʠʚʽʚ ʩʪʘʪʠʯʥʠʭ ʜʘʥʠʭ ʽ ʟʤʽʥʥʠʭ 

ʤʝʪʦʜʽʚ. 

 

1.2.13. ̇ ̆̓̏̅ finalize  
ʂʣʘʩ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ ʟ ʽʤ'ʷʤ finalize, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʜ 

ʟʥʠʱʝʥʥʷʤ ʦʙ'ʻʢʪʘ ʘʙʦ ʧʨʠ ʟʘʚʝʨʰʝʥʥʽ ʨʦʙʦʪʠ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. ʄʝʪʦʜ 
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finalize ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʜʘʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʜʣʷ ʟʚʽʣʴʥʝʥʥʷ 

ʽʥʰʠʭ, ʥʝ ʧʦʚ'ʷʟʘʥʠʭ ʟ Java ʨʝʩʫʨʩʽʚ. ɺʽʥ ʦʛʦʣʦʰʫʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

protected void finalize() throws Throwable {  

  super.finalize();         

  // ...  

}  

ʈʦʣʴ ʤʝʪʦʜʫ finalize ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʽʩʪʦʪʥʦʾ ʧʨʠ ʨʦʙʦʪʽ ʽʟ ʟʦʚʥʽʰʥʽʤʠ 

ʩʪʦʩʦʚʥʦ Java ʨʝʩʫʨʩʘʤʠ, ʷʢʽ ʟʘʥʘʜʪʦ ʚʘʞʣʠʚʽ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʯʝʢʘʪʠ ʝʪʘʧʫ 

ʟʙʦʨʫ ʩʤʽʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʢʨʠʪʽ ʬʘʡʣʠ (ʯʠʩʣʦ ʷʢʠʭ ʟʚʠʯʘʡʥʦ ʦʙʤʝʞʝʥʦ) ʥʝ 

ʤʦʞʫʪʴ ʯʝʢʘʪʠ ʟʘʚʝʨʰʘʣʴʥʦʾ ʬʘʟʠ finalize - ʥʝʤʘʻ ʥʽʷʢʦʾ ʛʘʨʘʥʪʽʾ, ʱʦ ʦʙ'ʻʢʪ, 

ʱʦ ʤʽʩʪʠʪʴ ʚʽʜʢʨʠʪʠʡ ʬʘʡʣ, ʙʫʜʝ ʟʥʠʱʝʥʠʡ ʟʙʠʨʘʯʝʤ ʩʤʽʪʪʷ ʜʦ ʪʦʛʦ, ʷʢ 

ʚʠʪʨʘʪʷʪʴʩʷ ʚʩʽ ʨʝʩʫʨʩʠ ʧʦ ʚʽʜʢʨʠʪʪʶ ʬʘʡʣʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ:   

public class ProcessFile {         

   private Stream File;         

   public ProcessFile(String path) {  

       File = new Stream(path);   }  

     // ...         

   public void close() {  

      if (File != null) {  

             File.close();  

             File = null;  }        }  

   protected void finalize() throws Throwable {  

   super.finalize();  

   close();    }      

}  

ʄʝʪʦʜ finalize ʤʦʞʝ ñʚʦʩʢʨʝʩʠʪʠò ʦʙ'ʻʢʪ, ʟʥʦʚʫ ʨʦʙʣʷʯʠ ʡʦʛʦ ʦʙôʻʢʪʦʤ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ - ʩʢʘʞʽʤʦ, ʚʢʣʶʯʘʶʯʠ ʡʦʛʦ ʚ ʩʪʘʪʠʯʥʠʡ ʩʧʠʩʦʢ 

ʦʙ'ʻʢʪʽʚ. ʆʜʥʘʢ, ʧʦʜʽʙʥʽ ʜʽʾ ʥʝ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ. 

1.2.14. ̇ ̆̓̏̅ main 

ʇʨʠ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʥʘ Java ʩʠʩʪʝʤʘ ʟʥʘʭʦʜʠʪʴ ʽ ʟʘʧʫʩʢʘʻ ʤʝʪʦʜ main 

ʮʴʦʛʦ ʢʣʘʩʫ. ʄʝʪʦʜ main ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʛʦʣʦʰʝʥʠʡ ʷʢ public, static ʽ void 

(ʪʦʙʪʦ ʥʝ ʧʦʚʝʨʪʘʻ ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ), ʽ ʡʦʤʫ ʧʦʚʠʥʝʥ ʧʝʨʝʜʘʚʘʪʠʩʷ ʦʜʠʥ 

ʘʨʛʫʤʝʥʪ ʪʠʧʫ String[]. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  class Echo {  

     public static void main(String[] args) {  

         f or (int i = 0; i < args.length; i++)  

           System.out.print(args[i]);  

           System.out.println();         

   }}  
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ʈʆɿɼɯʃ 2 
2.1. ʉʇɸɼʂʋɺɸʅʅʗ 

ʉʧʘʜʢʫʚʘʥʥʷ ʚ Java ʤʘʻ ʪʦʡ ʞʝ ʟʤʽʩʪ, ʱʦ ʡ ʫ C++. ʆʜʥʘʢ ʩʧʘʜʢʫʚʘʥʥʷ ʚ 

Java ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ extends. ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ: 

class Attr {  

  private String name;  

  private Object value = null;  

  public Attr(String nameOf) { name = nameOf; }  

  public Attr(String nameOf, Object valueOf) {  

    name = nameOf; value = valueOf; }  

  public Str ing nameOf() { return name; }  

  public Object valueOf() { return value; }  

  ...  

class ColorAttr extends Attr {  

  private ScreenColor myColor;  

  public ColorAttr(String name, Object value) {  

    super(name, value); //ʚʠʢʣʠʢ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʫʧʝʨʢʣʘʩʫ 

    decodeColor(); }  

  public ColorAttr(String name) {  

    this(name, ñtransparentò); // ʚʠʢʣʠʢ ʧʝʨʰʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ }  

  public ColorAttr(String name, ScreenColor value) {               

    super(name, value.toString());  

    myColor = value; }  

  public Obje ct valueOf(Object newValue) {  

    // ʩʧʦʯʘʪʢʫ ʚʠʢʦʥʘʪʠ ʤʝʪʦʜ valueOf() ʩʫʧʝʨʢʣʘʩʫ  

    Object retval = super.valueOf(newValue);  

    decodeColor();  

    return retval;  

 }}  

ɯʻʨʘʨʭʽʷ ʢʣʘʩʽʚ ʜʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʘ ʚʠʛʣʷʜʘʻ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ (ʈʠʩ.2.1.) 

(ʢʣʘʩ Object ʧʨʠʩʫʪʥʽʡ ʫ ʙʫʜʴ-ʷʢʽʡ ʽʻʨʘʨʭʽʾ): 

 

 

ʈʠʩ.2.1. ɯʻʨʘʨʭʽʷ ʢʣʘʩʽʚ 

 



18 

 

2.2. ʇʆʈʗɼʆʂ ɺʀʂʃʀʂʋ ʂʆʅʉʊʈʋʂʊʆʈɯɺ ʋ ʇʆʍɯɼʅʀʍ 

ʂʃɸʉɸʍ 
ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʘ ʚʩʽ ʡʦʛʦ ʧʦʣʷ ʥʘʙʫʚʘʶʪʴ ʚʠʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʪʠʧʫ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʢʣʠʢ 

ʢʦʥʩʪʨʫʢʪʦʨʘ. ʂʦʞʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʨʠ ʬʘʟʠ: 

1. ɺʠʢʣʠʢ ʢʦʥʩʪʨʫʢʪʦʨʘ ʩʫʧʝʨʢʣʘʩʫ; 

2. ʇʨʠʩʚʦʻʥʥʷ ʟʥʘʯʝʥʴ ʧʦʣʷʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʽʮʽʘʣʽʟʘʪʦʨʽʚ; 

3. ɺʠʢʦʥʘʥʥʷ ʪʽʣʘ ʢʦʥʩʪʨʫʢʪʦʨʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

 class X {  

   protected int xMask = 0x00ff;  

   protected i nt fullMask;  

   public X()  

     { fullMask = xMask; }  

   public int mask(int orig)  

    { return (orig & fullMask);  

 }}  

       

class Y extends X {  

   protected int yMask = 0xff00;  

   public Y()  

      { fullMask |= yMask;  

 }}  

ʈʦʟʛʣʷʥʝʤʦ ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ: 

1. ʇʨʠʩʚʦʻʥʥʷ ʟʥʘʯʝʥʴ ʧʦʣʷʤ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ: 

 xMask=0, fullMask=0, yMask=0.  

2. ɺʠʢʣʠʢ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʫ Y: 

xMask=0, fullMask=0, yMask=0.  

3. ɺʠʢʣʠʢ ʢʦʥʩʪʨʫʢʪʦʨʘ X: 

 xMask=0, fullMask=0, yMask=0.  

4. ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʧʦʣʽʚ X: 

 xMask= 0x00ff, fullMask=0, yMask=0.  

5. ɺʠʢʦʥʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʘ X 

xMask= 0x00ff, fullMask= 0x00ff, yMask=0.  

6. ɯʥʽʮʽʘʣʽʟʘʮʽʷ ʧʦʣʽʚ Y: 

xMask= 0x00ff, fullMask= 0x00ff, yMask= 0xff00.  

7. ɺʠʢʦʥʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʘ Y: 

xMask= 0x00ff, fullMask= 0x00ff, yMask= 0xffff  
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2.3. ʇɽʈɽɺʀɿʅɸʏɽʅʅʗ ʄɽʊʆɼɯɺ ɯ ʇʈʀʍʆɺʋɺɸʅʅʗ 

ʇʆʃɯɺ 
ʄʝʪʦʜʠ ʚ Java ʷʢ ʽ ʚ ʉ++ ʤʦʞʥʘ ʧʝʨʝʚʠʟʥʘʯʠʪʠ. ʈʦʟʰʠʨʝʥʠʡ ʢʣʘʩ ʤʦʞʝ 

ʟʤʽʥʠʪʠ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʜʦ ʤʝʪʦʜʽʚ, ʱʦ ʻ ʫʩʧʘʜʢʦʚʘʥʠʤʠ ʟ ʩʫʧʝʨʢʣʘʩʫ, ʘʣʝ 

ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʥ ʨʦʟʰʠʨʶʻ ʾʭ. ʄʝʪʦʜ, ʦʛʦʣʦʰʝʥʠʡ ʫ 

ʩʫʧʝʨʢʣʘʩʽ ʷʢ protected, ʤʦʞʝ ʙʫʪʠ ʧʦʚʪʦʨʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ protected 

(ʮʽʣʢʦʤ ʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ) ʘʙʦ public, ʘʣʝ ʥʝ ʷʢ private. ʆʙʤʝʞʫʚʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʤʝʪʦʜʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʫʧʝʨʢʣʘʩʦʤ ʙʝʟʛʣʫʟʜʦ, ʦʩʢʽʣʴʢʠ ʪʘʢʝ ʦʙʤʝʞʝʥʥʷ 

ʜʫʞʝ ʣʝʛʢʦ ʦʙʽʡʪʠ: ʜʦʩʠʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʧʦʩʠʣʘʥʥʷ ʚ ʩʫʧʝʨʪʠʧ ʟ ʙʽʣʴʰʠʤʠ 

ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ. 

ʇʨʠ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ ʜʣʷ ʜʝʷʢʦʛʦ ʦʙ'ʻʢʪʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʚʠʙʠʨʘʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʢʪʠʯʥʦʛʦ ʪʠʧʫ ʦʙ'ʻʢʪʘ. ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ: 

class SuperShow {  

  public String str = ñSuperStrò;  

  public void show() {  

    System.out.println(ñSuper.show: ò + str);  

}}  

 

class ExtendShow extends SuperShow {  

  public String str = òExtendStrò; 

  public void show() {  

    System.out.println( òExtend.show: ò + str); }  

   

public static void main(Stri ng[] args) {  

    ExtendShow ext = new ExtendShow();  

    SuperShow sup = ext;  

    sup.show(); // ʚʠʢʣʠʢʘʻʪʴʩʷ show ʽʟ ʢʣʘʩʫ ExtendShow 

    ext.show(); // ʚʠʢʣʠʢʘʻʪʴʩʷ show ʽʟ ʢʣʘʩʫ ExtendShow 

    System.out.println(òsup.str = ò + sup.str);//ʜʨʫʢʫʻʪʴʩʷ      

    SuperStr System.out.println(òext.str = ò + ext.str);  

    //ʜʨʫʢʫʻʪʴʩʷ ExtendShow  

}}  

ʗʢʱʦ ʽʩʥʫʶʯʠʡ ʤʝʪʦʜ ʦʜʝʨʞʫʻ ʧʘʨʘʤʝʪʨ ʪʠʧʫ SuperShow ̔  ʟʚʝʨʪʘʻʪʴʩʷ 

ʜʦ str ʯʝʨʝʟ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ-ʧʘʨʘʤʝʪʨ, ʚʽʥ ʟʘʚʞʜʠ ʙʫʜʝ ʦʜʝʨʞʫʚʘʪʠ 

SuperShow.str, ʥʘʚʽʪʴ ʷʢʱʦ ʤʝʪʦʜʫ ʥʘʩʧʨʘʚʜʽ ʙʫʚ ʧʝʨʝʜʘʥʠʡ ʦʙ'ʻʢʪ ʪʠʧʫ 

ExtendShow. ʗʢʙʠ ʢʣʘʩʠ ʙʫʣʠ ʩʧʨʦʝʢʪʦʚʘʥʽ ʪʘʢ, ʱʦʙ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʨʷʜʢʘ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʤʝʪʦʜ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚ ʙʠ ʚʠʢʣʠʢʘʥʠʡ 

ʧʝʨʝʚʠʟʥʘʯʝʥʠʡ ʤʝʪʦʜ, ʱʦ ʧʦʚʝʨʪʘʻ ExtendShow.str. ʎʝ ʱʝ ʦʜʥʘ ʽʟ ʧʨʠʯʠʥ, ʧʦ 
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ʷʢʽʡ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʽʚ ʽʟ ʟʘʢʨʠʪʠʤʠ ʜʘʥʠʤʠ, ʜʦʩʪʫʧ ʜʦ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ, ʻ ʢʨʘʱʠʤ. 

 

2.4. ʂʃʖʏʆɺɽ ʉʃʆɺʆ SUPER 
ʂʣʶʯʦʚʝ ʩʣʦʚʦ super ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʚʩʽʭ ʥʝʩʪʘʪʠʯʥʠʭ 

ʤʝʪʦʜʘʭ ʢʣʘʩʫ. ʇʨʠ ʜʦʩʪʫʧʽ ʜʦ ʧʦʣʽʚ ʘʙʦ ʚʠʢʣʠʢʫ ʤʝʪʦʜʽʚ ʢʣʶʯʦʚʝ ʩʣʦʚʦ 

super ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ ʷʢ ʝʢʟʝʤʧʣʷʨ ʩʫʧʝʨʢʣʘʩʫ. 

ʋ ʚʠʢʣʠʢʫ ʚʠʜʫ super.method ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ 

method ʽʟ ʩʫʧʝʨʢʣʘʩʫ, ʘ ʥʝ ʡʦʛʦ ʧʝʨʝʚʠʟʥʘʯʝʥʘ ʨʝʘʣʽʟʘʮʽʷ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʜʝʩʴ 

ʥʠʞʯʝ ʚ ʽʻʨʘʨʭʽʾ ʢʣʘʩʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class That {  

  /** ʧʦʚʝʨʥʫʪʠ ʽʤ'ʷ ʢʣʘʩʫ */  

   protected String nm() { re turn òThatò;  

}}  

 

class More extends That {  

   protected String nm() { return òMoreò; }  

   protected void printNM() {  

   That sref = super;  

   System.out.println( òthis.nm() = ò + this.nm());  

   //ɺʠʢʣʠʢʘʻʪʴʩʷ nm() ʟ More 

   System.out.println(òsref.nm() = ò + sref.nm());  

   //ɺʠʢʣʠʢʘʻʪʴʩʷ nm() ʟ More 

   System.out.println(òsuper.nm() = ò+super.nm());  

   //ɺʠʢʣʠʢʘʻʪʴʩʷ nm() ʟ That 

}}  

 

2.5. ʆɻʆʃʆʐɽʅʅʗ ʄɽʊʆɼɯɺ ɯ ʂʃɸʉɯɺ ɯɿ ʂʃʖʏʆɺʀʄ 

ʉʃʆɺʆʄ FINAL  
ʗʢʱʦ ʤʝʪʦʜ ʦʛʦʣʦʰʝʥʠʡ ʟ ʘʪʨʠʙʫʪʦʤ final, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʞʦʜʝʥ 

ʨʦʟʰʠʨʝʥʠʡ ʢʣʘʩ ʥʝ ʟʤʦʞʝ ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʜʘʥʠʡ ʤʝʪʦʜ ʟ ʤʝʪʦʶ ʟʤʽʥʠʪʠ ʡʦʛʦ 

ʧʦʚʝʜʽʥʢʫ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʜʘʥʘ ʚʝʨʩʽʷ ʤʝʪʦʜʫ ʻ ʦʩʪʘʪʦʯʥʦʶ. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ ʤʦʞʫʪʴ ʦʛʦʣʦʰʫʚʘʪʠʩʷ ʢʣʘʩʠ: 

final class NoExtending {...}  

ʂʣʘʩ, ʧʦʟʥʘʯʝʥʠʡ ʟ ʘʪʨʠʙʫʪʦʤ final, ʥʝ ʤʦʞʝ ʤʘʪʠ ʩʧʘʜʢʦʻʤʮʽʚ, ʘ ʚʩʽ 

ʡʦʛʦ ʤʝʪʦʜʠ ʪʘʢʦʞ ʥʝʷʚʥʦ ʻ final. 
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2.6. ʂʃɸʉ OBJECT 
ɺʩʽ ʢʣʘʩʠ ʻ ʷʚʥʠʤʠ ʘʙʦ ʥʝʷʚʥʠʤʠ ʨʦʟʰʠʨʝʥʥʷʤʠ ʢʣʘʩʫ Object ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʫʩʧʘʜʢʦʚʫʶʪʴ ʡʦʛʦ ʤʝʪʦʜʠ. ʈʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜʠ ʢʣʘʩʫ Object: 

¶ public boolean equals(Object obj) - ʧʦʨʽʚʥʶʻ ʦʙ'ʻʢʪ-ʦʜʝʨʞʫʚʘʯ ʽʟ ʦʙ'ʻʢʪʦʤ, 

ʥʘ ʷʢʠʡ ʚʫʢʘʟʫʻ ʧʦʩʠʣʘʥʥʷ obj; ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʦʙ'ʻʢʪʠ ʨʽʚʥʽ ʤʽʞ 

ʩʦʙʦʶ, ʽ false ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ. ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʟ'ʷʩʫʚʘʪʠ, ʯʠ 

ʚʢʘʟʫʶʪʴ ʜʚʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʪʦʡ ʩʘʤʠʡ ʦʙ'ʻʢʪ, ʤʦʞʥʘ ʟʨʽʚʥʷʪʠ ʾʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʝʨʘʪʦʨʽʚ == ʽ !=, ʘ ʤʝʪʦʜ equals ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʟʥʘʯʝʥʴ. ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ equals, ʧʨʠʡʥʷʪʘ ʚ Object ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, 

ʧʨʠʧʫʩʢʘʻ, ʱʦ ʦʙ'ʻʢʪ ʜʦʨʽʚʥʶʻ ʣʠʰʝ ʩʘʤʦʤʫ ʩʦʙʽ. 

¶ public int hashCode() - ʧʦʚʝʨʪʘʻ ʭʝʰ-ʢʦʜ ʜʣʷ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ʂʦʞʥʦʤʫ 

ʦʙ'ʻʢʪʫ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚʣʘʩʥʝʥʠʡ ʜʝʷʢʠʡ ʭʝʰ-ʢʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʠ ʨʦʙʦʪʽ ʟ ʭʝʰ-ʪʘʙʣʠʮʷʤʠ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ, ʱʦ ʻ 

ʫʥʽʢʘʣʴʥʠʤ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ. ɺʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 

ʦʙ'ʻʢʪʽʚ ʫ ʪʘʙʣʠʮʷʭ Hashtable. 

¶ protected Object clone() throws CloneNotSupportedExcepti - ʧʦʚʝʨʪʘʻ 

ʜʫʙʣʽʢʘʪ ʦʙ'ʻʢʪʘ. ɼʫʙʣʽʢʘʪʦʤ ʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ - ʢʦʧʽʷ ʦʙ'ʻʢʪʘ, ʜʣʷ ʷʢʦʛʦ 

ʚʠʢʣʠʢʘʚʩʷ ʤʝʪʦʜ clone. 

¶ public final Class getClass() - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʪʠʧʫ Class, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʢʣʘʩʫ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ.  

¶ protected void finalize() throws Throwable - ʢ̔ ʥʮʝʚʽ ʦʧʝʨʘʮʽʾ ʟ ʦʙ'ʻʢʪʦʤ, 

ʟʜʽʡʩʥʶʚʘʥʽ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʩʤʽʪʪʷ. ʄʝʪʦʜʠ hashCode ʽ equals ʧʦʚʠʥʥʽ 

ʧʝʨʝʚʠʟʥʘʯʠʪʠʩʷ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʽʥʰʫ ʢʦʥʮʝʧʮʽʶ ʨʽʚʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʚ ʢʣʘʩʽ Object. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʚʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʜʚʘ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʠ ʥʝ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ, ʘ ʾʭ ʭʝʰ-ʢʦʜʠ ʥʝ ʧʦʚʠʥʥʽ 

ʟʙʽʛʘʪʠʩʷ. 
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2.7. ɸɹʉʊʈɸʂʊʅɯ ʂʃɸʉʀ ʊɸ ʄɽʊʆɼʀ 
ɸʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ ʥʝʦʙʭʽʜʥʠʡ, ʢʦʣʠ ʜʝʷʢʘ ʧʦʚʝʜʽʥʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʘʙʦ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ, ʘʣʝ ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʤʘʶʪʴ ʩʝʥʩ ʣʠʰʝ 

ʜʣʷ ʦʙʤʝʞʝʥʦʛʦ ʢʦʣʘ ʦʙ'ʻʢʪʽʚ, ʱʦ ʥʝ ʻ ʩʢʣʘʜʦʚʠʤʠ ʩʫʧʝʨʢʣʘʩʫ. ɺ Java ʪʘʢʽ 

ʢʣʘʩʠ ʦʛʦʣʦʰʫʶʪʴʩʷ ʽʟ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ abstract, ʽ ʢʦʞʥʠʡ ʤʝʪʦʜ, ʥʝ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʢʣʘʩʽ, ʪʘʢʦʞ ʦʛʦʣʦʰʫʻʪʴʩʷ ʷʢ abstract. ʇʨʠ ʮʴʦʤʫ ʚ ʢʣʘʩʽ 

ʩʧʘʜʢʦʻʤʮʽ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʩʽ ʘʙʩʪʨʘʢʪʥʽ ʤʝʪʦʜʠ ʙʘʟʦʚʦʛʦ 

ʢʣʘʩʫ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

abstract class Benchmark {  

abstract void benchmark();  

public long repeat(int count) {  

  long start = System.currentTimeMillis();  

  for (int i = 0; i < count; i++) benchmark();  

  return(System.currentTimeMillis() -  star t);}}  

 

class MethodBenchmark extends Benchmark {  

  public void benchmark() { ....}  

  public static void main(String[] args) {  

  int count = Integer.parseInt(args[0]);  

  long time = new MethodBenchmark().repeat(count);  

  System.out.println(count + ò method s in ò + time + ò 

  millisecondsò);  

}}  

 

2.8. ɼʋɹʃʖɺɸʅʅʗ ʆɹ'ɭʂʊɯɺ  
ʄʝʪʦʜ Object.ʩlone ʜʦʧʦʤʘʛʘʻ ʨʦʙʠʪʠ ʜʫʙʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ. ʇʨʠ 

ʜʫʙʣʶʚʘʥʥʽ ʚʝʨʪʘʻʪʴʩʷ ʥʦʚʠʡ ʦʙ'ʻʢʪ, ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʷʢʦʛʦ ʢʦʧʽʶʻ ʩʪʘʥ ʦʙ'ʻʢʪʘ, 

ʜʣʷ ʷʢʦʛʦ ʙʫʚ ʚʠʢʣʠʢʘʥʠʡ ʤʝʪʦʜ clone. ɺʩʽ ʥʘʩʪʫʧʥʽ ʟʤʽʥʠ, ʚʥʝʩʝʥʽ ʚ ʦʙ'ʻʢʪ-

ʜʫʙʣʴ, ʥʝ ʟʤʽʥʶʶʪʴ ʩʪʘʥʠ ʚʠʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ.   

ʅʘʡʧʨʦʩʪʽʰʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʢʣʘʩ, ʱʦ ʜʫʙʣʶʻʪʴʩʷ - ʦʛʦʣʦʩʠʪʠ 

ʧʨʦ ʨʝʘʣʽʟʘʮʽʶ ʚ ʥʴʦʤʫ ʽʥʪʝʨʬʝʡʩʫ Cloneable:  

class MyClass extends AnotherClass implements Cloneable {...}    

ʄʝʪʦʜ clone ʚ ʽʥʪʝʨʬʝʡʩʽ Cloneable ʤʘʻ ʘʪʨʠʙʫʪ public, ʦʪʞʝ, ʤʝʪʦʜ 

MyClass.clone, ʫʩʧʘʜʢʦʚʘʥʠʡ ʚʽʜ Object, ʪʘʢʦʞ ʙʫʜʝ public. ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ: 

public class IntegerStack implements Cloneable { private int[] 

buffer;  

private int top;  
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public IntegerStack(int maxContents) {                

buffer = new int[max Contents];  

top = - 1;}  

public void push(int val) {  

 buffer[++top] = val; } }  

ʗʢʱʦ ʢʦʧʽʶʚʘʪʠ ʦʙ'ʻʢʪ ʢʣʘʩʫ IntegerStack ʧʨʷʤʦ, ʥʘʧʨʠʢʣʘʜ: 

 IntegerStack first = new IntegerStack(2);  

 first.push(2);  

 first.push(9);  

 IntegerStack second = (IntegerStack)first.cl one();  

 ʪʦ ʟʤʽʥʶʶʯʠ second ʤʠ ʤʽʥʷʻʤʦ first. 

ʇʨʘʚʠʣʴʥʝ ʢʦʧʽʶʚʘʥʥʷ - ʮʝ ʧʝʨʝʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ clone ʫ ʢʣʘʩʽ 

IntegerStack, ʪʦʙʪʦ ʫ ʢʣʘʩʽ IntegerStack ʚʠʟʥʘʯʘʻʤʦ ʤʝʪʦʜ clone: 

public Object clone() {  

  try {  

  IntegerStack nObj =(IntegerStack)super.clone();  

  nObj.buffer = (int[])buffer.clone();  

  return nObj; }  

catch (CloneNotSupportedExeption e) {  

// ʅʝ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ -  ʤʝʪʦʜ clone() ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʢʣʘʩʦʤ    

IntegerStack, ʪʘʢ ʽ ʤʘʩʠʚʘʤʠ  

throw new InternalError(e.toString());}}  

ʄʦʞʥʘ ʚʠʤʘʛʘʪʠ, ʱʦʙ ʤʝʪʦʜ clone ʧʽʜʪʨʠʤʫʚʘʚʩʷ ʫ ʚʩʽʭ ʩʧʘʜʢʦʻʤʮʷʭ 

ʜʘʥʦʛʦ ʢʣʘʩʫ, - ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜ clone ʪʘʢ, ʱʦʙ ʫ 

ʡʦʛʦ ʩʠʛʥʘʪʫʨʫ ʥʝ ʚʭʦʜʠʣʦ ʦʛʦʣʦʰʝʥʥʷ ʧʨʦ ʽʥʽʮʽʶʚʘʥʥʷ ʚʠʢʣʶʯʝʥʥʷ 

CloneNotSupportedException. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʢʣʘʩʠ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜ 

clone, ʥʝ ʟʤʦʞʫʪʴ ʽʥʽʮʽʶʚʘʪʠ ʚʠʢʣʶʯʝʥʥʷ CloneNotSupportedException, 

ʦʩʢʽʣʴʢʠ ʤʝʪʦʜʠ ʧʽʜʢʣʘʩʫ ʥʝ ʤʦʞʫʪʴ ʚʚʦʜʠʪʠ ʥʦʚʽ ʚʠʢʣʶʯʝʥʥʷ.  

ɸʥʘʣʦʛʽʯʥʦ, ʷʢʱʦ ʤʝʪʦʜ clone ʙʫʜʝ ʟʘʚʞʜʠ ʽʥʽʮʽʶʚʘʪʠ ʚʠʢʣʶʯʝʥʥʷ 

ʉloneNotSupportedException, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ  ʮʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʪʦʤʫ, ʱʦ 

ʢʣʘʩ ʥʝ ʧʽʜʪʨʠʤʫʻ ʢʣʦʥʫʚʘʥʥʷ. 
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ʈʆɿɼɯʃ 3 
3.1. ʇɸʂɽʊʀ ʊɸ ɯʅʊɽʈʌɽʁʉʀ  
 

ʇʘʢʝʪ (package) - ʮʝ ʷʢʠʡʩʴ ʢʦʥʪʝʡʥʝʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʽʟʦʣʶʚʘʪʠ ʽʤʝʥʘ ʢʣʘʩʽʚ (ʫ ʉ++ ʘʥʘʣʦʛ ʧʘʢʝʪʘ - ʮʝ ʧʨʦʩʪʽʨ ʽʤʝʥ). ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʘʢʝʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʶʯʦʚʝ ʩʣʦʚʦ package, ʱʦ ʧʦʚʠʥʥʝ 

ʩʪʦʷʪʠ ʥʘ ʧʦʯʘʪʢʫ ʬʘʡʣʫ (ʷʢʱʦ ʪʘʢʦʛʦ ʩʣʦʚʘ ʥʝʤʘʻ, ʪʦ ʢʣʘʩʠ ʫ ʬʘʡʣʽ 

ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʙʝʟʽʤʝʥʥʠʡ ʧʨʦʩʪʽʨ ʽʤʝʥ).  

ʗʢʱʦ ʦʛʦʣʦʩʠʪʠ ʢʣʘʩ, ʱʦ ʥʘʣʝʞʠʪʴ ʧʝʚʥʦʤʫ ʧʘʢʝʪʫ, ʥʘʧʨʠʢʣʘʜ, 

package java.awt.image; ʪʦ ʡ ʚʠʭʽʜʥʠʡ ʢʦʜ ʮʴʦʛʦ ʢʣʘʩʫ ʧʦʚʠʥʝʥ ʟʙʝʨʽʛʘʪʠʩʷ ʚ 

ʢʘʪʘʣʦʟʽ java/awt/image. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʘʪʘʣʦʛ, ʷʢʠʡ ʪʨʘʥʩʣʷʪʦʨ Java 

ʙʫʜʝ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʨʝʥʝʚʠʡ ʜʣʷ ʽʻʨʘʨʭʽʾ ʧʘʢʝʪʽʚ, ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʥʦʾ ʦʪʦʯʝʥʥʷ ʉLASSPATH. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʟʤʽʥʥʦʾ ʤʦʞʥʘ 

ʪʘʢʦʞ ʟʘʜʘʪʠ ʢʽʣʴʢʘ ʢʦʨʝʥʝʚʠʭ ʢʘʪʘʣʦʛʽʚ ʜʣʷ ʽʻʨʘʨʭʽʾ ʧʘʢʝʪʽʚ (ʯʝʨʝʟ ; ʷʢ ʫ 

ʟʚʠʯʘʡʥʦʤʫ PATH).  

ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʥʘʧʠʩʘʥʠʡ ʢʣʘʩ Myclass.java ʽ ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʘʢʝʪʽ 

test, ʪʦʜʽ, ʧʽʩʣʷ ʢʦʤʧʽʣʷʮʽʾ, ʮʝʡ ʢʣʘʩ ʤʦʞʥʘ ʟʘʧʫʩʪʠʪʠ  java test.Myclass. 

 

3.2. ʆʇɽʈɸʊʆʈ IMPORT   
ʇʽʩʣʷ ʦʧʝʨʘʪʦʨʘ package ʫ ʬʘʡʣʽ ʟʚʠʯʘʡʥʦ ʡʜʫʪʴ ʦʧʝʨʘʪʦʨʠ import. 

ɿʘʛʘʣʴʥʘ ʬʦʨʤʘ ʦʧʝʨʘʪʦʨʘ import ʪʘʢʘ:  

import ʧʘʢʝʪ1 [.ʧʘʢʝʪ2].(ʽʤôʷ_ʢʣʘʩʫ|*);  

ʊʫʪ ʧʘʢʝʪ1 - ʽʤ'ʷ ʧʘʢʝʪʘ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ, ʧʘʢʝʪ2 - ʮʝ ʥʝʦʙʦʚ'ʷʟʢʦʚʝ ʽʤ'ʷ 

ʧʘʢʝʪʘ, ʚʢʣʘʜʝʥʦʛʦ ʚ ʧʝʨʰʠʡ ʧʘʢʝʪ ʽ ʚʽʜʜʽʣʝʥʝ ʢʨʘʧʢʦʶ. ɯ, ʥʘʨʝʰʪʽ, ʧʽʩʣʷ 

ʚʢʘʟʽʚʢʠ ʰʣʷʭʫ ʚ ʽʻʨʘʨʭʽʾ ʧʘʢʝʪʽʚ, ʚʢʘʟʫʻʪʴʩʷ ʘʙʦ ʽʤ'ʷ ʢʣʘʩʫ, ʘʙʦ ʤʝʪʘʩʠʤʚʦʣ 

ʟʽʨʦʯʢʘ. ɿʽʨʦʯʢʘ ʦʟʥʘʯʘʻ, ʱʦ, ʷʢʱʦ Java-ʪʨʘʥʩʣʷʪʦʨʫ ʙʫʜʝ ʧʦʪʨʽʙʥʦ ʷʢʠʡ-

ʥʝʙʫʜʴ ʢʣʘʩ, ʜʣʷ ʷʢʦʛʦ ʧʘʢʝʪ ʥʝ ʚʠʟʥʘʯʝʥʦ ʷʚʥʦ, ʚʽʥ ʧʦʚʠʥʝʥ ʧʝʨʝʛʣʷʥʫʪʠ 

ʚʝʩʴ ʚʤʽʩʪ ʧʘʢʝʪʘ ʽʟ ʟʽʨʦʯʢʦʶ ʟʘʤʽʩʪʴ ʽʤ'ʷ ʢʣʘʩʫ. ʋ ʥʘʚʝʜʝʥʦʤʫ ʥʠʞʯʝ 

ʬʨʘʛʤʝʥʪʽ ʢʦʜʫ ʧʦʢʘʟʘʥʽ ʦʙʠʜʚʽ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʦʨʘ import :  

import java.util.Date  

import java.io.*;   

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 
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package ʨ1;  

public class Protection {  

 int n = 1;  

 private int n_pri = 2;  

 protected int n_pro = 3;  

 private protected int n_pripro = 4;  

 public int n_pub = 5;  

   public Protection() {  

     System.out.println("base constructor");       

     System.out.println("n="+n);  

     System.out.println("n_pri="+n_pri);  

     System.out .println("n_pro="+n_pro);    

     System.out.println("n_pripro="+n_pripro);  

     System.out.println("n_pub="+n_pub);  

} }  

ʂʣʘʩ Protection ʥʘʣʝʞʠʪʴ ʧʘʢʝʪʫ p1.  

 

3.3. ɯʅʊɽʈʌɽʁʉʀ 
ɯʥʪʝʨʬʝʡʩʠ Java ʩʪʚʦʨʝʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ɯʥʪʝʨʬʝʡʩʠ ʩʭʦʞʽ ʥʘ ʢʣʘʩʠ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʦʩʪʘʥʥʽʭ ʫ ʽʥʪʝʨʬʝʡʩʽʚ ʥʝʤʘʻ ʟʤʽʥʥʠʭ,  ʘ ʚ ʦʛʦʣʦʰʝʥʥʷʭ ʤʝʪʦʜʽʚ ʚʽʜʩʫʪʥʷ 

ʨʝʘʣʽʟʘʮʽʷ. ʂʣʘʩ ʤʦʞʝ ʤʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʬʝʡʩʽʚ. ɯʥʪʝʨʬʝʡʩ ʪʘʢʦʞ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʡ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ. ɺ Java ʷʢʱʦ ʢʣʘʩ ʨʝʘʣʽʟʫʻ 

(ʫʩʧʘʜʢʦʚʫʻ) ʽʥʪʝʨʬʝʡʩ, ʪʦ ʚʽʥ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʤʝʪʦʜʠ ʦʛʦʣʦʰʝʥʽ ʚ 

ʽʥʪʝʨʬʝʡʩʽ, ʜʣʷ ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ ʮʝ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ.       

ɺ ʦʛʦʣʦʰʝʥʥʽ ʽʥʪʝʨʬʝʡʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʶʯʦʚʝ ʩʣʦʚʦ interface. ɺ 

ʽʥʪʝʨʬʝʡʩʽ ʤʦʞʥʘ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʷʪʠ ʢʦʥʩʪʘʥʪʠ, ʪʦʙʪʦ ʚʠʟʥʘʯʝʥʥʷ 

ʽʥʪʝʨʬʝʡʩʫ ʤʘʻ ʚʠʛʣʷʜ: 

interface ʽʤ'ʷ {  

ʪʠʧ_ʨʝʟʫʣʴʪʘʪʫ ʽʤ'ʷ_ʤʝʪʦʜʫ1(ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʽʚ); 

ʪʠʧ ʽʤ'ʷ_ final- ʟʤʽʥʥʦʾ = ʟʥʘʯʝʥʥʷ;  

 }  

(ʤʦʜʠʬʽʢʘʪʦʨ final ʤʦʞʥʘ ʥʝ ʚʢʘʟʫʚʘʪʠ, ʚʽʥ ʙʫʜʝ ʜʦʜʘʥʠʡ ʘʚʪʦʤʘʪʠʯʥʦ). 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

interface Callback {  

void callback(int param); }  

ɯʥʪʝʨʬʝʡʩʠ ʜʦʧʫʩʢʘʶʪʴ ʨʦʟʰʠʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

interface FloorWax{  

double f();}  

interface DessertTopping{  
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int Myconst=10;  

double f1();}  

interface Shimmer extends FloorWax, DessertTopping {    

//ʨʦʟʰʠʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ 

double amazingPrice();  

}  

 

3.4. ʈɽɸʃɯɿɸʎɯʗ ɯʅʊɽʈʌɽʁʉʋ 
ʈʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʶʯʦʚʦʛʦ ʩʣʦʚʘ 

implements. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʘʩ, ʱʦ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ, ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

      class ʽʤ'ʷ_ʢʣʘʩʫ [extends ʩʫʧʝʨʢʣʘʩ] [implements   

      ʽʥʪʝʨʬʝʡʩ0 [, ʽʥʪʝʨʬʝʡʩ1...]]  

      { ʪʽʣʦ ʢʣʘʩʫ } 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

     class Client implements Callback { void c allback(int p) {    

       System.out.println("callback called with " + p);  

       } }  

ʄʝʪʦʜ callback ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʨʘʥʽʰʝ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʯʝʨʝʟ 

ʟʤʽʥʥʫ - ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʪʝʨʬʝʡʩ: 

class TestIface {  

public static void main(String args[])  

{ Callb ack ʩ = new client();  

 c.callback(42); } }   

 

3.5. ʂʆʅʌʃɯʂʊʀ ɯʄɽʅ 
ʗʢʱʦ ʜʚʘ ʤʝʪʦʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʪʠʧʦʤ ʽʥʽʮʽʡʦʚʘʥʠʭ ʚʠʢʣʶʯʝʥʴ, 

ʤʝʪʦʜ ʢʣʘʩʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʚʽʜʧʦʚʽʜʘʪʠ ʦʙʦʤ 

ʦʛʦʣʦʰʝʥʥʷʤ ʟ ʦʜʥʘʢʦʚʠʤʠ ʩʠʛʥʘʪʫʨʘʤʠ (ʢʽʣʴʢʽʩʪʶ ʡ ʪʠʧʦʤ ʧʘʨʘʤʝʪʨʽʚ), ʘʣʝ 

ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ ʩʚʦʾ ʚʠʢʣʶʯʝʥʥʷ. ʆʜʥʘʢ ʤʝʪʦʜʠ ʚ ʤʝʞʘʭ ʢʣʘʩʫ ʥʝ ʧʦʚʠʥʥʽ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʪʽʣʴʢʠ ʩʢʣʘʜʦʤ ʽʥʽʮʽʡʦʚʘʥʠʭ ʚʠʢʣʶʯʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

interface X {  

void setup() throws SomeExeption;  

}  

interface Y {  

void setup();}  

class Z implemen ts X, Y {  

public void setup() {  ... }  

}  
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ʂʣʘʩ Z ʤʦʞʝ ʤʽʩʪʠʪʠ ʻʜʠʥʫ ʨʝʘʣʽʟʘʮʽʶ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ X.setup ʽ Y.setup. 

ʄʝʪʦʜ ʤʦʞʝ ʽʥʽʮʽʶʚʘʪʠ ʤʝʥʰʝ ʚʠʢʣʶʯʝʥʴ, ʯʠʤ ʦʛʦʣʦʰʝʥʦ ʚ ʡʦʛʦ ʩʫʧʝʨʢʣʘʩʽ, 

ʪʦʤʫ ʧʨʠ ʦʛʦʣʦʰʝʥʥʽ Z.setup ʥʝʦʙʦʚ'ʷʟʢʦʚʦ ʚʢʘʟʫʚʘʪʠ, ʱʦ ʚ ʤʝʪʦʜʽ 

ʽʥʽʮʽʶʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ SomeException. X.setup ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʝ ʚʠʢʣʶʯʝʥʥʷ.  

 

3.6 ʌʋʅʂʎɯʆʅɸʃʔʅɯ ɯʅʊɽʈʌɽʁʉʀ ʊɸ ʃʗʄɹɼɸ ɺʀʈɸɿʀ 
ʉʠʥʪʘʢʩʠʩ ʣʷʤʙʜʘ ʚʠʨʘʟʫ ʤʘʻ ʚʠʛʣʷʜ: 

ʧʘʨʘʤʝʪʨʠ -> {ʪʽʣʦ ʬʫʥʢʮʽʾ}. 

ʊʠʧʠ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʥʘ ʦʧʫʩʢʘʪʠ. ʅʘʧʨʠʢʣʘʜ: 

p - > r eturn p.getGender() == Person.Sex.MALE   

                  && p.getAge() >= 18  

                  && p.getAge() <= 25  

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʢʦʜ: 

interface MyInterface{  

  public void func(int a);  

}  

public class JavaApplication106 {  

    public static void f(M yInterface m){  

        m.func(20);  

    }  

    public static void main(String[] args) {  

        f(p - >{int c=2*p; System.out.println(c);});  

    }  

 }  

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʷʤʙʜʘ ʬʫʥʢʮʽʷ ʥʽʯʦʛʦ ʥʝ ʧʦʚʝʨʪʘʻ, ʪʦʤʫ ʪʫʪ return ʥʝ 

ʧʦʪʨʽʙʝʥ. 

ʅʘʚʝʜʝʥʠʡ ʢʦʜ ʻ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʪʘʢʦʤʫ: 

interface MyInterface{  

  public void func(int a);  

}  

class Impl implements MyInterface{  

  public void func(int a){  

     int c=2*a;  

    System.out.println(c);  

  }  

}  

public class JavaApplication106 {  

    public static void f(MyInterface m){  

        m.func(20);  

    }  

    public static void main(String[] args) {  
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      MyInterface obj=new Impl();  

      f(obj);  

    }  

 }  

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʧʦʤʠʣʢʫ ʢʦʤʧʽʣʷʮʽʾ ʚ ʥʘʩʪʫʧʥʦʤʫ ʧʨʠʢʣʘʜʽ: 

interface MyInterface{  

  public void func(int a);  

  public void g();  

}  

public  class Main {  

    public static void f(MyInterface m){  

        m.func(20);  

    }  

    public static void main(String[] args) {  

        f(p - >{int c=2*p; System.out.println(c);});  

        // ʇʦʤʠʣʢʘ: MyInterface  ʥʝ  ̒ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ 

    }  

 }  

ʃʷʤʙʜʘ ʬʫʥʢʮʽʷ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ: 

interface MyInterface{  

  public int func(int a,int b);  

}  

public class JavaApplication106 {  

    public static void f(MyInterface m){  

        System.out.println(m.func(20,30));  

    }  

    public static void main(Stri ng[] args) {  

        f((p,p1) - >{int c=p+p1; return c;});  

    }  

 }  

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʷʤʙʜʘ ʬʫʥʢʮʽʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ: 

class A {  

    int a;  

    public int getA(){  

        return a;  

    }  

}  

interface MyInterface{  

  public int func(A a);  

}  

public class Main {  

    public static void main(String[] args) {  

        MyInterface m=p - >{return p.getA();};  

        A pa=new A();  

        pa.a=200;  

        System.out.println(m.func(pa));  

    }  

}  
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ʈʦʟʛʣʷʥʝʤʦ ʟʘʤʠʢʘʥʥʷ ʚ ʣʷʤʙʜʘ ʚʠʨʘʟʘʭ. ʄʠ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʚʫʚʘʪʠ ʚ 

ʣʷʤʙʜʘ ʚʠʨʘʟʘʭ ʟʤʽʥʥʽ ʟ ʦʭʦʧʣʶʶʯʦʾ ʦʙʣʘʩʪʽ ʚʠʜʠʤʦʩʪʽ: 

class A {  

    int a;  

    public int getA(){  

        return a;  

    }  

}  

interface MyInterface{  

  public int func(A a);  

}  

public class Main {  

    static int b=100;  

    public stati c void main(String[] args) {  

        int c=30;  

        MyInterface m=p - >{return p.getA()+b+c;};  // ʚʽʨʥʦ 

        A pa=new A();  

        pa.a=200;  

        System.out.println(m.func(pa));  

    }  

}  

ʇʦʛʣʷʥʝʤʦ, ʷʢ ʚʠʛʣʷʜʘʪʠʤʫʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʤʝʪʦʜʠ. ʈʦʟʧʦʯʥʝʤʦ ʟ 

ʧʦʩʠʣʘʥʴ ʥʘ ʥʝʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ: 

class A {  

    int a;  

    public int getA(){  

        return a;  

    }  

}  

interface MyInterface{  

  public int func(A a);  

}  

class B{  

   public int mymethod(A pa){  

       return pa.a+200;  

   }  

}  

public class Main {  

    static int b =100;  

    public static void main(String[] args) {  

        int c=30;  

        B pb=new B();  

        MyInterface m=pb::mymethod;  

        A pa=new A();  

        pa.a=200;  

        System.out.println(m.func(pa));  

    }  

 }  

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʪʘʢʦʛʦ ʧʦʩʠʣʘʥʷ ʥʘ ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ: 
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class A {  

    int a;  

    public int getA(){  

        return a;  

    }  

}  

interface MyInterface{  

  public int func(A a);  

}  

class B{  

   public static int mymethod(A pa){  

       return pa.a+200;  

   }  

}  

public class JavaApplication106 {  

    static int b=100;  

    public static void main(String[] args) {  

        int c=30;  

        MyInterface m=B::mymethod;  

        A pa=new A();  

        pa.a=200;  

        System.out.println(m.func(pa));  

    }  

}  

ʇʨʠʢʣʘʜ ʧʦʩʠʣʘʥʥʷ ʥʘ ʤʝʪʦʜ ʝʢʟʝʤʧʣʷʨʫ ʟ ʜʦʚʽʣʴʥʦʛʦ ʦʙôʻʢʪʫ 

ʚʠʟʥʘʯʝʥʦʛʦ ʪʠʧʫ: 

String[] stringArray = { "Barbara", "James", "Mary", "John", 

"Patricia", "Robert", "Michael", "Linda" };  

Arrays.sort(stringArray, String::compareToIgnoreCase);  

ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʣʠʢ ʤʝʪʦʜʘ ʚʠʛʣʷʜʘʪʠʤʝ ʷʢ 

a.compareToIgnoreCase(b)  

ɺ Java 8 ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʠʢʣʘʜ. 

interface MyInterface{  

  public A func();  

}  

class A{  

    int x;  

    public A(){  

        this.x=100;  

    }  

    public int getX(){  

        return this.x;  

    }  

}  

public  class JavaApplication106 {  

   public static void  f(MyInterface m){  

        A mm=m.func();  
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        System.out.println(mm.getX());  

    }  

    public static void main(String[] args) {  

        f(A::new);  

    }  

 }  

 

3.7. ʆʇɽʈɸʊʆʈʀ ʊɸ ɺʀʈɸɿʀ 
ɺʩʽ ʧʨʦʛʨʘʤʠ Java ʥʘʧʠʩʘʥʽ ʚ Unicode - 16-ʨʦʟʨʷʜʥʦʤʫ ʥʘʙʦʨʽ ʩʠʤʚʦʣʽʚ. 

ʇʝʨʰʽ 256 ʩʠʤʚʦʣʽʚ Unicode ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʙʽʨ Latin-1, ʘ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ 

ʧʝʨʰʠʭ 128 ʩʠʤʚʦʣʽʚ Latin-1 ʚʽʜʧʦʚʽʜʘʻ 7-ʨʦʟʨʷʜʥʦʤʫ ʥʘʙʦʨʫ ʩʠʤʚʦʣʽʚ 

ASCII. 

3.7.1. ˴ ̨̅̆̎̓̉̋́̓̏̑̉̕ 

ɯʜʝʥʪʠʬʽʢʘʪʦʨʠ Java, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʤʝʥʫʚʘʥʥʷ ʦʛʦʣʦʰʝʥʠʭ 

ʫ ʧʨʦʛʨʘʤʽ ʚʝʣʠʯʠʥ (ʟʤʽʥʥʠʭ ʽ ʢʦʥʩʪʘʥʪ) ʽ ʤʽʪʦʢ, ʧʦʚʠʥʥʽ ʧʦʯʠʥʘʪʠʩʷ ʟ ʙʫʢʚʠ, 

ʩʠʤʚʦʣʫ ʧʽʜʢʨʝʩʣʝʥʥʷ (_) ʘʙʦ ʟʥʘʢʘ ʜʦʣʘʨʘ ($), ʟʘ ʷʢʠʤʠ ʽʜʫʪʴ ʙʫʢʚʠ ʘʙʦ 

ʮʠʬʨʠ ʚ ʜʦʚʽʣʴʥʦʤʫ ʧʦʨʷʜʢʫ. ɯʤʝʥʘ ʟʤʽʥʥʠʭ ʚ Java ʤʦʞʥʘ ʧʠʩʘʪʠ ʙʫʢʚʘʤʠ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʘʣʬʘʚʽʪʽʚ.  

3.7.2. ˞ ̉̍̃̏̌̉ 

ɼʝʷʢʽ ʩʣʫʞʙʦʚʽ ʩʠʤʚʦʣʠ ʚ Java: 

¶ \n ʧʝʨʝʭʽʜ ʥʘ ʥʦʚʠʡ ʨʷʜʦʢ (\u000A); 

¶ \t ʪʘʙʫʣʷʮʽʷ (\u0009); 

¶ \\ ʟʚʦʨʦʪʥʘ ʢʦʩʘ ʨʠʩʘ (\u005C); 

¶ \' ʘʧʦʩʪʨʦʬ (\u0027); 

¶ \" ʣʘʧʢʠ (\u0022); 

¶ \ddd ʩʠʤʚʦʣ ʫ ʚʦʩʴʤʝʨʠʯʥʦʤʫ ʧʦʜʘʥʥʽ, ʜʝ ʢʦʞʥʝ d ʚʽʜʧʦʚʽʜʘʻ ʮʠʬʨʽ ʚʽʜ 0 

ʜʦ 7. 

ɺʦʩʴʤʝʨʠʯʥʽ ʩʠʤʚʦʣʴʥʽ ʢʦʥʩʪʘʥʪʠ ʤʦʞʫʪʴ ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʪʨʴʦʭ ʘʙʦ ʤʝʥʰʝ 

ʮʠʬʨ ʽ ʥʝ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʥʘʯʝʥʥʷ \377 (\u00ff). ʉʠʤʚʦʣʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʰʝʩʪʥʘʜʮʘʪʝʨʠʯʥʦʤ ʚʠʜʽ, ʟʘʚʞʜʠ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠʩʷ ʽʟ 

ʯʦʪʠʨʴʦʭ ʮʠʬʨ. 
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3.7.3. ̨ ̙̠̄̏̌̏̆̎̎ ̨̖̈̍̎̎̉ 
ʇʨʠ ʦʛʦʣʦʰʝʥʥʽ ʟʤʽʥʥʠʭ ʚʢʘʟʫʻʪʴʩʷ ʪʠʧ, ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ ʡ ʽʥʰʽ 

ʘʪʨʠʙʫʪʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ. ʆʛʦʣʦʰʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: ʩʧʦʯʘʪʢʫ 

ʥʘʚʦʜʠʪʴʩʷ ʩʧʠʩʦʢ ʤʦʜʠʬʽʢʘʪʦʨʽʚ, ʟʘ ʥʠʤ ʪʠʧ, ʽ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʩʧʠʩʦʢ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ (ʘʥʘʣʦʛʽʯʥʦ ʉ++). ʃʦʢʘʣʴʥʽ ʟʤʽʥʥʽ ʤʦʞʫʪʴ ʦʛʦʣʦʰʫʚʘʪʠʩʷ 

ʙʝʟ ʤʦʜʠʬʽʢʘʪʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ: 

float[] x, y;  

ʇʦʣʷ ʟ ʤʦʜʠʬʽʢʘʪʦʨʦʤ final ʧʦʚʠʥʥʽ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠʩʷ ʧʨʠ ʦʛʦʣʦʰʝʥʥʽ. 

 

3.7.4. ̇ ́̒̉̃̉ 

ʈʦʙʦʪʘ ʟ ʤʘʩʠʚʘʤʠ ʚ Java ʘʥʘʣʦʛʽʯʥʦ ʉ++. ɽʣʝʤʝʥʪʠ ʤʘʩʠʚʫ ʤʦʞʫʪʴ 

ʤʘʪʠ ʧʨʠʤʽʪʠʚʥʠʡ ʪʠʧ ʘʙʦ ʙʫʪʠ ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʦʙ'ʻʢʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʽʥʰʽ ʤʘʩʠʚʠ. ʄʘʩʠʚ ʦʛʦʣʦʰʫʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

int[] ia = new int[3];  

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʩʠʚ ʤʘʻ ʪʨʠ ʝʣʝʤʝʥʪʠ. 

ʈʦʟʤʽʨ ʤʘʩʠʚʫ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟ ʧʦʣʷ length. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

for (int i =0; i < ia.length; i++) Syste m.out.println(i + ": " + 

ia[i]);  

ʄʘʩʠʚʠ ʟʘʚʞʜʠ ʻ ʥʝʷʚʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʢʣʘʩʫ Object. ʄʦʞʥʘ 

ʩʪʚʦʨʶʚʘʪʠ ʤʘʩʠʚʠ ʢʣʘʩʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

 ʩlass A{ 

...  

  public A(int a, int b){...... }  

A[] mas=new A[10];  

 for(int i=0;i<mas.length;i++)  

  mas[i]=new A(3,2);  

ɺ Java ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʤʽʨʥʽ ʤʘʩʠʚʠ: 

float[][] mat = new float[4][4];  

...  

for (int y = 0; y << mat.length; y++) {  

for (int x = 0; x << mat[y].length; x++)                   

System.out.println(mat[x][y] + " ");  

System.out.println();  

}  

ʇʝʨʰʠʡ (ʣʽʚʠʡ) ʨʦʟʤʽʨ ʤʘʩʠʚʫ ʧʦʚʠʥʝʥ ʟʘʜʘʚʘʪʠʩʷ ʧʨʠ ʡʦʛʦ ʩʪʚʦʨʝʥʥʽ. 

ɯʥʰʽ ʨʦʟʤʽʨʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠʩʷ ʧʽʟʥʽʰʝ:  
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float[][] mat = new float[4][];  

for (int y = 0; y < mat.length; y++)  

mat[y] = new float[4];  

 

3.7.5. ˴ ̨̨̨̨̗̗̠̎́̌̈́ ̨̍́̒̉̃̃ 

ʑʦʙ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʤʘʩʠʚ, ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ ʫ 

ʬʽʛʫʨʥʠʭ ʜʫʞʢʘʭ ʧʽʩʣʷ ʡʦʛʦ ʦʛʦʣʦʰʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  String[] dangers = { "Lions", "Tigers", "Bears" };  

 

ɼʣʷ ʙʘʛʘʪʦʤʽʨʥʠʭ ʤʘʩʠʚʽʚ ʤʘʻʤʦ: 

double[][] identityMatrix = {  

 { 1.0, 0.0, 0.0, 0.0 },  

 { 0.0, 1.0, 0.0, 0.0 },  

 { 0.0, 0.0, 1.0, 0.0 },  

 { 0.0, 0.0, 0.0, 1.0 }  

};  

 

3.7.6. ˬ ̃̎̆ ̠̐̆̑̆̓̃̏̑̆̎̎ ̨̓̉̐̃  
ɺ Java ʤʦʞʣʠʚʽ ʷʚʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

 double d=5.6;  

 long l=(double) d;  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʚʝʜʝʥʥʷ ʪʠʧʽʚ ʫ ʢʣʘʩʘʭ: 

 class A{...};  

 class B exten ds A{...};  

 class test{  

  public static void main(String[] args){  

   A obj=new B();  

   if(obj instanceof B) B bobj=(B) obj;  

 //ʗʢʱʦ ʧʨʠʚʝʜʝʥʥʷ ʩʧʨʘʮʶʻ, ʪʦ bobj ʚʢʘʟʫʻ 

 //ʪʫʜʠ ʞ, ʢʫʜʠ ʡ obj, ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ 

 //ʚʠʢʠʥʫʪʝ ʚʠʢʣʶʯʝʥʥʷ ClassCastException 

... }}  

 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʪʠʧʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʤʝʪʦʜʽʚ. ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʻ ʽʻʨʘʨʭʽʷ ʢʣʘʩʽʚ (ʈʠʩ.3.1): 
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ʈʠʩ.3.1. ɼʽʘʛʨʘʤʤʘ ʢʣʘʩʽʚ ʜʣʷ ʧʨʠʢʣʘʜʘ 

ʇʨʠʧʫʩʪʠʤʦ, ʻ ʢʽʣʴʢʘ ʧʝʨʝʚʘʥʪʘʞʝʥʠʭ ʤʝʪʦʜʽʚ: 

 void f(Dessert d, Scone s){...};  

 void f(Cake c , Dessert d){...};  

 void f(ChocolateCake cc, Scone s){...};  

ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʣʠʢʠ: 

f(dessertRef,sconeRef);//ʚʠʢʣʠʢʘʻʪʴʩʷ void 

f(Dessert d, Scone s);  

f(chocolateCakeRef, dessertRef);//ʚʠʢʣʠʢʘʻʪʴʩʷ 

void f(Cake c, Dessert d){...};  

f(chocolateCakeRef, butteredsco neRef);  

//ʚʠʢʣʠʢʘʻʪʴʩʷ void f(ChocolateCake cc, Scone s); 

f(cakeRef,sconeRef);//error.  

 

3.7.7. ̱ ̨̘̑̉̍̆̓̉̎̕ ̏̐̆̑́̓̏̑̉ 

Java ʧʽʜʪʨʠʤʫʻ ʩʽʤ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʽʟ ʙʫʜʴ-

ʷʢʠʤʠ ʯʠʩʣʦʚʠʤʠ ʪʠʧʘʤʠ: 

+ ʜʦʜʘʚʘʥʥʷ 

- ʚʽʜʥʽʤʘʥʥʷ 

* ʤʥʦʞʝʥʥʷ 

/ ʜʽʣʝʥʥʷ 

% ʟʘʣʠʰʦʢ 

Java ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʫʥʘʨʥʠʡ ʤʽʥʫʩ (-) ʜʣʷ ʟʤʽʥʠ ʟʥʘʢʘ ʯʠʩʣʘ. ɿʥʘʢ 

ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʠʡ ʦʧʝʨʘʪʦʨʦʤ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ: 

val = - val;  

ʂʨʽʤ ʪʦʛʦ, ʻ ʡ ʫʥʘʨʥʠʡ ʧʣʶʩ ð ʥʘʧʨʠʢʣʘʜ, +3. ʋʥʘʨʥʠʡ ʧʣʶʩ 

ʚʢʣʶʯʝʥʦ ʜʣʷ ʩʠʤʝʪʨʽʾ, ʙʝʟ ʥʴʦʛʦ ʙʫʣʦ ʙ ʥʝʤʦʞʣʠʚʦ ʟʘʧʠʩʫʚʘʪʠ ʢʦʥʩʪʘʥʪʠ 

ʚʠʜʫ +2.0. 
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3.7.8. ̃ ̨̨̏̂̓̏̃ ̏̐̆̑́̓̏̑̉ 

& - ʧʦʙʽʪʦʚʝ ʊɸ; 

| - ʧʦʙʽʪʦʚʝ ɸɹʆ; 

^ - ʦʧʝʨʘʮʽʷ XOR; 

<< - ʟʩʫʚ ʙʽʪʽʚ ʚʣʽʚʦ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʧʦʟʠʮʽʡ ʧʨʘʚʦʨʫʯ ʥʫʣʷʤʠ; 

>> - ʟʩʫʚ ʙʽʪʽʚ ʚʣʽʚʦ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʧʦʟʠʮʽʡ ʣʽʚʦʨʫʯ ʟʥʘʯʝʥʥʷʤ ʩʪʘʨʰʦʛʦ 

(ʟʥʘʢʦʚʦʛʦ) ʙʽʪʘ; 

>>> - ʟʩʫʚ ʙʽʪʽʚ ʚʧʨʘʚʦ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ ʧʦʟʠʮʽʡ ʣʽʚʦʨʫʯ ʥʫʣʷʤʠ. 

 

 

 



36 

 

ʈʆɿɼɯʃ 4 
4.1. ʆʇɽʈɸʊʆʈ IF-ELSE 

ɺ Java ʻ ʩʪʘʥʜʘʨʪʥʠʡ ʥʘʙʽʨ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʥʦʰʝʥʥʷ ʽ ʫʤʦʚʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ: 

> ʙʽʣʴʰʝ; 

>= ʙʽʣʴʰʝ ʘʙʦ ʨʽʚʥʦ; 

< ʤʝʥʰʝ; 

<= ʤʝʥʰʝ ʘʙʦ ʨʽʚʥʦ; 

== ʨʽʚʥʦ; 

!= ʥʝ ʨʽʚʥʦ. 

ʋʩʽ ʮʽ ʦʧʝʨʘʪʦʨʠ ʧʦʚʝʨʪʘʶʪʴ ʣʦʛʽʯʥʽ ʟʥʘʯʝʥʥʷ. ʋʥʘʨʥʠʡ ʦʧʝʨʘʪʦʨ ! 

ʽʥʚʝʨʪʫʻ ʣʦʛʽʯʥʫ ʚʝʣʠʯʠʥʫ, ʽ, ʦʪʞʝ, !true ð ʮʝ ʪʝ ʞ ʩʘʤʝ, ʱʦ ʡ false. ʇʝʨʝʚʽʨʢʘ 

ʣʦʛʽʯʥʠʭ ʚʝʣʠʯʠʥ ʟʚʠʯʘʡʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ð ʷʢʱʦ x ʽ y 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʣʦʛʽʯʥʦʛʦ ʪʠʧʫ, ʪʦ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ: 

if (x || !y) {...}  

ʥʽʞ 
if (x == true || y == false) {...}.  

ʈʝʟʫʣʴʪʘʪʠ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʝʨʘʪʦʨʽʚ && ʽ ||, ʷʢʽ ʦʟʥʘʯʘʶʪʴ ñʣʦʛʽʯʥʝ ʀò ʽ ñʣʦʛʽʯʥʝ ɸɹʆò ʚʽʜʧʦʚʽʜʥʦ. ʇʦ 

ʤʦʞʣʠʚʦʩʪʽ ʮʽ ʦʧʝʨʘʪʦʨʠ ʥʘʤʘʛʘʶʪʴʩʷ ʦʙʽʡʪʠʩʷ ʙʝʟ ʦʙʯʠʩʣʝʥʥʷ ʩʚʦʛʦ ʜʨʫʛʦʛʦ 

ʦʧʝʨʘʥʜʘ. ʅʘʧʨʠʢʣʘʜ: 

if (w && x) {// ʟʦʚʥʽʰʥʻ "ʷʢʱʦ" 

  if (y || z) {// ʚʥʫʪʨʽʰʥʻ "ʷʢʱʦ" 

    // ... // ʪʽʣʦ ʚʥʫʪʨʽʰʥʴʦʛʦ "ʷʢʱʦ" 

}}  

ɺʥʫʪʨʽʰʥʻ ñʷʢʱʦò ʚʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʦʙʘ 

ʟʥʘʯʝʥʥʷ (w ʽ x) ʨʽʚʥʽ true. ʗʢʱʦ w ʨʽʚʥʦ false, ʪʦ ʭ ʥʝ ʦʙʯʠʩʣʶʻʪʴʩʷ. ʊʽʣʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ñʷʢʱʦò ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʭʦʯʘ ʙ ʦʜʥʝ ʟʽ ʟʥʘʯʝʥʴ, y ʘʙʦ z, ʨʽʚʥʦ 

true. ʗʢʱʦ y ʨʽʚʥʦ true, z ʥʝ ʦʙʯʠʩʣʶʻʪʴʩʷ. 

ʎʝ ʧʨʘʚʠʣʦ ʯʘʩʪʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʧʨʦʛʨʘʤʘʭ ʥʘ Java ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʩʪʽ ʘʙʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ. ʅʘʧʨʠʢʣʘʜ, ʜʘʥʠʡ ʤʝʪʦʜ 

ʨʦʙʠʪʴ ʙʝʟʧʝʯʥʠʤ ʥʘʩʪʫʧʥʠʡ ʬʨʘʛʤʝʥʪ: 

if (ix >>= 0 && ix << array.length && array[ix] != 0) { ...}  
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ʉʧʦʯʘʪʢʫ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ ʜʽʘʧʘʟʦʥʫ ð ʪʽʣʴʢʠ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ,  

ʷʢʱʦ ʟʤʽʥʥʘ x ʣʝʞʠʪʴ ʫ ʧʨʠʧʫʩʪʠʤʠʭ ʤʝʞʘʭ, ʚʦʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʜʦʩʪʫʧʫ ʜʦ ʝʣʝʤʝʥʪʘ ʤʘʩʠʚʫ array. 

ɼʚʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʧʝʨʝʚʽʨʷʪʠʩʷ ʥʘ ʨʽʚʥʽʩʪʴ. 

ɺʠʨʘʞʝʥʥʷ ref1==ref2 ʨʽʚʥʦ true, ʷʢʱʦ ʦʙʠʜʚʘ ʧʦʩʠʣʘʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʦʡ 

ʩʘʤʠʡ ʦʙ'ʻʢʪ ʘʙʦ ʦʙʠʜʚʘ ʚʦʥʠ ʨʽʚʥʽ null, ʥʘʚʽʪʴ ʷʢʱʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʨʽʟʥʠʭ ʦʛʦʣʦʰʝʥʠʭ ʪʠʧʽʚ. ɸ ʷʢʱʦ ʥʽ, ʪʦ ʚʝʨʪʘʻʪʴʩʷ false. 

ɿ ʦʙ'ʻʢʪʘʤʠ String ʦʧʝʨʘʪʦʨʠ ʨʽʚʥʦʩʪʽ ʧʨʘʮʶʶʪʴ ʥʝ ʪʘʢ, ʷʢ ʤʦʞʥʘ ʙʫʣʦ 

ʙ ʦʯʽʢʫʚʘʪʠ. ɼʣʷ ʟʘʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ str1 ʽ str2, ʱʦ ʚʽʜʥʦʩʷʪʩʷ ʜʦ ʪʠʧʫ String, 

ʚʠʨʘʟ str1==str2 ʧʝʨʝʚʽʨʷʻ, ʯʠ ʚʢʘʟʫʶʪʴ ʮʽ ʜʚʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʪʦʡ ʩʘʤʠʡ ʦʙ'ʻʢʪ 

String. ʆʧʝʨʘʪʦʨ == ʥʝ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʟʙʽʛʘʻʪʴʩʷ ʚʤʽʩʪ ʮʠʭ ʨʷʜʢʽʚ. ʈʽʚʥʽʩʪʴ 

ʚʤʽʩʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʝʪʦʜʦʤ String.equals. 

ʋʤʦʚʥʠʡ ʦʧʝʨʘʪʦʨ ʜʦʟʚʦʣʷʻ ʚʩʴʦʛʦ ʚ ʦʜʥʦʤʫ ʚʠʨʘʟʽ ʦʙʨʘʪʠ ʦʜʥʝ ʽʟ ʜʚʦʭ 

ʟʥʘʯʝʥʴ ʥʘ ʧʽʜʩʪʘʚʽ ʣʦʛʽʯʥʦʾ ʟʤʽʥʥʦʾ. ʅʘʧʨʠʢʣʘʜ: 

value = (usersetit ? usersvalue : defaultvalue);  

ʨʽʚʥʦʟʥʘʯʥʦ ʥʘʩʪʫʧʥʦʤʫ: 

if (usersetit) value = usersvalue;else value = defaultvalue;  

ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʦʧʝʨʘʪʦʨʘʤʠ if ʽ ?: ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʩʪʘʥʥʽʡ 

ʤʘʻ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ. 

 

4.2. ʆʇɽʈɸʊʆʈ SWITCH 
ʆʧʝʨʘʪʦʨ switch ʤʘʻ ʚʠʛʣʷʜ:  

 switch (ʮʽʣʦʯʠʩʝʣʴʥʠʡ ʚʠʨʘʟ){ 

   case ʤʽʪʢʘ1: ʦʧʝʨʘʪʦʨ1,ʦʧʝʨʘʪʦʨ2,...,break; 

   case ʤʽʪʢʘ2: ʦʧʝʨʘʪʦʨ1,ʦʧʝʨʘʪʦʨ2,...,break; 

   case ʤʽʪʢʘ3: ʦʧʝʨʘʪʦʨ1,ʦʧʝʨʘʪʦʨ2,...,break; 

   ...  

   default:...  

}  

ɼʘʥʠʡ ʦʧʝʨʘʪʦʨ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʠʡ ʫʤʦʚʥʦʤʫ ʦʧʝʨʘʪʦʨʦʚʽ ʟ ʉ++. 
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4.3. ʎʀʂʃʀ ɺ JAVA  
1. ʎʠʢʣ while ʚʠʛʣʷʜʘʻ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

while (ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ)  

           {ʦʧʝʨʘʪʦʨʠ;} 

ʅʘ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʦʧʝʨʘʪʦʨʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ, ʽ ʷʢʱʦ 

ʚʦʥʦ ʨʽʚʥʦ true, ʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨ (ʷʢʠʡ, ʟʨʦʟʫʤʽʣʦ, ʤʦʞʝ ʷʚʣʷʪʠ 

ʩʦʙʦʶ ʙʣʦʢ); ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ ʥʝ ʩʪʘʥʝ ʨʽʚʥʠʤ false. 

ʎʠʢʣ while ʚʠʢʦʥʫʻʪʴʩʷ ʥʫʣʴ ʘʙʦ ʙʽʣʴʰʝ ʨʘʟ, ʦʩʢʽʣʴʢʠ ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʨʽʚʥʠʤ false ʧʨʠ ʡʦʛʦ ʧʝʨʰʦʤʫ ʦʙʯʠʩʣʝʥʥʽ. 

 ɯʥʦʜʽ ʙʫʚʘʻ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʪʽʣʦ ʮʠʢʣʫ ʩʚʽʜʦʤʦ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʭʦʯʘ ʙ 

ʦʜʠʥ ʨʘʟ, ʽ ʪʦʤʫ ʚ ʤʦʚʽ Java ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ do-while: 

do- while:   

do {ʦʧʝʨʘʪʦʨʠ;}  

  while (ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ); 

 ʊʫʪ ʣʦʛʽʯʥʠʡ ʚʠʨʘʞʟ ʦʙʯʠʩʣʶʻʪʴʩʷ ʧʽʩʣʷ ʦʧʝʨʘʪʦʨʘ. ʎʠʢʣ ʚʠʢʦʥʫʻʪʴʩʷ, 

ʧʦʢʠ ʚʠʨʘʟ  ʟʘʣʠʰʘʻʪʴʩʷ ʨʽʚʥʠʤ true. ʆʧʝʨʘʪʦʨ, ʱʦ ʻ ʪʽʣʦʤ ʮʠʢʣʫ do-while, 

ʤʘʡʞʝ ʟʘʚʞʜʠ ʷʚʣʷʻ ʩʦʙʦʶ ʙʣʦʢ. 

2. ʎʠʢʣ for. 

 ʆʧʝʨʘʪʦʨ for ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ʟ 

ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. ɺʽʥ ʚʠʛʣʷʜʘʻ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

for (ʽʥʽʮʽʘʣʽʟʘʮʽʷ; ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ; ʟʙʽʣʴʰʝʥʥʷ)  

   ʦʧʝʨʘʪʦʨ 

ʊʘʢʠʡ ʟʘʧʠʩ ʝʢʚʽʚʘʣʝʥʪʥʠʡ: 

{  

     ʽʥʽʮʽʘʣʽʟʘʮʽʷ;  

       while (ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ) {  

               ʦʧʝʨʘʪʦʨʠ;  

               ʟʙʽʣʴʰʝʥʥʷ;  

        }  

 }  

ʟʘ ʪʠʤ ʚʠʢʣʶʯʝʥʥʷʤ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ, ʷʢʱʦ ʚ ʪʽʣʽ ʮʠʢʣʫ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨ continue (ʜʠʚ. ʨʦʟʜʽʣ ñʆʧʝʨʘʪʦʨ continueò). 

 ɿʚʠʯʘʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʢʣʫ for ð ʧʦʯʝʨʛʦʚʝ ʧʨʠʩʚʦʻʥʥʷ ʟʤʽʥʥʦʾ 

ʟʥʘʯʝʥʴ ʽʟ ʜʝʷʢʦʛʦ ʜʽʘʧʘʟʦʥʫ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʜʦʩʷʛʥʫʪʠʡ ʢʽʥʝʮʴ ʮʴʦʛʦ 

ʜʽʘʧʘʟʦʥʫ. 
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ɺʠʨʘʟ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚ ʮʠʢʣʽ for ʤʦʞʫʪʴ ʷʚʣʷʪʠ ʩʦʙʦʶ 

ʩʧʠʩʦʢ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʢʦʤʦʶ. ʆʙʯʠʩʣʝʥʥʷ ʮʠʭ ʚʠʨʘʟʽʚ, ʷʢ ʽ ʚ 

ʽʥʰʠʭ ʦʧʝʨʘʪʦʨʘʭ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʣʽʚʘ  ʥʘ ʧʨʘʚʦ. ʅʘʧʨʠʢʣʘʜ, ʱʦʙ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʽʥʜʝʢʩʽʚ ʧʝʨʝʙʨʘʪʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʤʘʩʠʚʫ ʚ ʧʨʦʪʠʣʝʞʥʠʭ 

ʥʘʧʨʷʤʢʘʭ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤ ʚʠʨʘʟʦʤ: 

for ( i = 0, j =  arr.length -  1; j >>= 0; i++, j -- ) {...}  

 ʂʦʨʠʩʪʫʚʘʯ ʩʘʤ ʚʠʙʠʨʘʻ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʮʠʢʣʫ. ʅʘʧʨʠʢʣʘʜ, 

ʮʠʢʣ for ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʙʦʨʫ ʝʣʝʤʝʥʪʽʚ ʟʚ'ʷʟʥʦʛʦ ʩʧʠʩʢʫ ʘʙʦ 

ʟʥʘʯʝʥʴ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʤʘʪʝʤʘʪʠʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ. 

ʋʩʽ ʚʠʨʘʟʠ ʚ ʟʘʛʦʣʦʚʢʫ ʮʠʢʣʫ for ʻ ʥʝʦʙʦʚ'ʷʟʢʦʚʠʤʠ. ʗʢʱʦ ʧʨʦʧʫʩʪʠʪʠ 

ʽʥʽʮʽʘʣʽʟʘʮʽʶ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ, ʪʦ ʚʽʜʧʦʚʽʜʥʘ ʯʘʩʪʠʥʘ ʮʠʢʣʫ ʧʨʦʩʪʦ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ. ɺʽʜʩʫʪʥʽʡ ʣʦʛʽʯʥʠʡ ʚʠʨʘʟ ʚʚʘʞʘʻʪʴʩʷ ʟʘʚʞʜʠ ʨʽʚʥʠʤ true. ʆʪʞʝ, 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦʛʦ ʮʠʢʣʫ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʘʩʪʫʧʥʠʤ ʟʘʧʠʩʦʤ: 

for (; ; )  

     ʦʧʝʨʘʪʦʨʠ; 

 ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʮʠʢʣ ʙʫʜʝ ʧʝʨʝʨʚʘʥʠʡ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ð 

ʩʢʘʞʽʤʦ, ʦʧʠʩʘʥʠʤ ʥʠʞʯʝ ʦʧʝʨʘʪʦʨʦʤ break ʘʙʦ ʽʥʽʮʽʘʣʽʟʘʮʽʻʶ ʚʠʢʣʶʯʝʥʥʷ. 

 

4.4. ʆʇɽʈɸʊʆʈ BREAK 
ʆʧʝʨʘʪʦʨ break ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʭʦʜʫ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʙʣʦʢʫ. ɯʩʥʫʻ 

ʨʽʟʥʦʚʠʜ ʦʧʝʨʘʪʦʨʘ break ʟ ʤʽʪʢʦʶ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  private float[][] Matix;  

  public boolean workOnFlag(float flag) {  

   int y, x;  

   boolean found = false;  

   search: //search ʮʝ ʤʽʪʢʘ 

   for (y = 0; y < Matrix.length; y++) {  

     for (x = 0; x < Ma trix[y].length; x++) {  

        if (Matrix[y][x] == flag) {  

             found = true;  

             break search; } } } //ʦʧʝʨʘʪʦʨ search ʟ ʤʽʪʢʦʶ. 

    if (!found) return false;  

              return true;}  
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4.5. ʆʇɽʈɸʊʆʈ CONTINUE 
ʆʧʝʨʘʪʦʨ continue ʟʜʡ̔ʩʥʶʻ ʧʝʨʝʭʽʜ ʫ ʢʽʥʝʮʴ ʪʽʣʘ ʮʠʢʣʫ ʡ ʦʙʯʠʩʣʶʻ 

ʟʥʘʯʝʥʥʷ ʢʝʨʫʶʯʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʨʘʟʫ. ʎʝʡ ʦʧʝʨʘʪʦʨ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʨʦʧʫʩʢʫ ʜʝʷʢʠʭ ʟʥʘʯʝʥʴ ʫ ʜʽʘʧʘʟʦʥʽ ʮʠʢʣʫ, ʷʢʽ ʧʦʚʠʥʥʽ ʽʛʥʦʨʫʚʘʪʠʩʷ. 

int i=0;  

while (i<10) {  

...   

 if (i==5) continue;  

//ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʫʤʦʚʘ i==5 ʽʩʪʠʥʘ, ʦʧʝʨʘʪʦʨʠ ʥʠʞʯʝ  

ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʝ ʙʫʜʫʪʴ 

}  

ɯʩʥʫʻ ʦʧʝʨʘʪʦʨ continue ʟ ʤʽʪʢʦʶ. 

 

4.6. ʆʇɽʈɸʊʆʈ RETURN 
ʆʧʝʨʘʪʦʨ return ʟʘʚʝʨʰʫʻ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʫ ʡ ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ ʚ 

ʤʽʩʮʝ ʡʦʛʦ ʚʠʢʣʠʢʫ. ʗʢʱʦ ʤʝʪʦʜ ʥʝ ʧʦʚʝʨʪʘʻ ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʜʦʩʪʘʪʥʴʦ 

ʥʘʧʠʩʘʪʠ: 

 return;  

ʆʧʝʨʘʪʦʨ goto ʫ Java ʚʽʜʩʫʪʥʽʡ. 

 

4.7. ɺʀʂʃʖʏɽʅʅʗ 
ɺʠʢʣʶʯʝʥʥʷ ʫ Java ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʙ'ʻʢʪʠ. ɺʩʽ ʪʠʧʠ ʚʠʢʣʶʯʝʥʴ (ʪʦʙʪʦ 

ʚʩʽ ʢʣʘʩʠ, ʦʙ'ʻʢʪʠ ʷʢʠʭ ʽʥʽʮʽʘʣʽʟʫʶʪʴʩʷ ʷʢ ʚʠʢʣʶʯʝʥʥʷ) ʧʦʚʠʥʥʽ ʨʦʟʰʠʨʶʚʘʪʠ 

ʢʣʘʩ ʤʦʚʠ Java, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ Throwable, ʘʙʦ ʦʜʠʥ ʟ ʡʦʛʦ ʧʽʜʢʣʘʩʽʚ. ʆʜʥʘʢ, 

ʟʘ ʟʛʦʜʦʶ, ʥʦʚʽ ʪʠʧʠ ʚʠʢʣʶʯʝʥʴ ʨʦʟʰʠʨʶʶʪʴ ʢʣʘʩ Exception, ʱʦ ʻ 

ʩʧʘʜʢʦʻʤʮʝʤ Throwable.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʣʶʯʝʥʥʷ: 

public class List_full extends Exception{  

  private String attrName;  

  public List_full(String n){attrName =n;}  

  public String getMessage(){  

  return attrName;}  

 }  
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4.8. ʆʇɽʈɸʊʆʈ THROW 
ɺʠʢʣʶʯʝʥʥʷ ʛʝʥʝʨʫʻʪʴʩʷ ʽʥʩʪʨʫʢʮʽʻʶ throw: 

 throw ʚʠʨʘʟ; 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class List{  

   Node* first;  

   int size;  

   int max;  

 class Node{  

      int value;  

      Node* next ;}  

 ...  

 public void add(int el) throws List_full {  

  ...  

   if(size>max) throw new List_full(ñList is fullò); 

 ...  

} };  

 

4.9. ʋʄʆɺɸ THROWS 
ɺʠʢʣʶʯʝʥʥʷ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʽ ʚʠʢʠʜʘʶʪʴʩʷ ʤʝʪʦʜʦʤ, ʦʛʦʣʦʰʫʶʪʴʩʷ 

ʚ ʫʤʦʚʽ throws, ʱʦ ʤʦʞʝ ʤʽʩʪʠʪʠ ʩʧʠʩʦʢ ʟʥʘʯʝʥʴ, ʚʽʜʦʢʨʝʤʣʶʚʘʥʠʭ ʜʨʫʛ ʚʽʜ 

ʜʨʫʛʘ ʢʦʤʘʤʠ: 

  public void f() throws Exception1,Exception2  

     {...é}; 

ʇʨʠ ʧʝʨʝʚʠʟʥʘʯʝʥʥʽ ʫʩʧʘʜʢʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʘʙʦ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ 

ʘʙʩʪʨʘʢʪʥʦʛʦ ʢʣʘʩʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʫʤʽʩʥʽʩʪʴ ʧʨʦʧʦʟʠʮʽʾ ʤʝʪʦʜʫ ʱʦ 

ʙʫʜʝ ʧʝʨʝʚʠʟʥʘʯʝʥʝ. 

ɯʩʥʫʻ ʥʘʩʪʫʧʥʝ ʧʨʘʚʠʣʦ - ʧʨʠ ʧʝʨʝʚʠʟʥʘʯʝʥʽ ʘʙʦ ʨʝʘʣʽʟʘʮʽʾ ʥʝ 

ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʘʜʘʚʘʪʠ ʚ ʧʨʦʧʦʟʠʮʽʾ throws ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʣʶʯʝʥʴ, ʱʦ ʦʙôʷʚʣʷʶʪʴʩʷ, ʘ ʥʽʞ ʫ ʚʠʭʽʜʥʦʤʫ ʢʦʜʽ.  

ʗʢʱʦ ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʫ ʩʪʦʾʪʴ native, ʪʦ ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ʪʝʞ ʤʦʞʥʘ 

ʧʦʚʽʜʦʤʣʷʪʠ ʚʠʢʣʶʯʝʥʥʷ, ʦʜʥʘʢ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʠʭ native - ʤʝʪʦʜʽʚ ʧʝʨʝʙʫʚʘʻ 

ʧʦʟʘ ʢʦʤʧʝʪʝʥʮʽʻʶ ʢʦʤʧʽʣʷʪʦʨʘ Java. 

 

4.5. ʆʇɽʈɸʊʆʈʀ TRY, CATCH ʊɸ FINALLY  
ʑʦʙ ʧʝʨʝʭʦʧʠʪʠ ʚʠʢʣʶʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʩʪʠʪʠ ʬʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʠ 

ʚ ʦʧʝʨʘʪʦʨ try. ɹʘʟʦʚʠʡ ʩʠʥʪʘʢʩʠʩ ʦʧʝʨʘʪʦʨʘ try ʚʠʛʣʷʜʘʻ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 
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 try{  

...}  

catch ( ʪʠʧ- ʚʠʢʣʶʯʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨ) 

{...}  

catch ( ʪʠʧ- ʚʠʢʣʶʯʝʥʥʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨ)  

{...}  

finally {...}  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  public void f(){  

   List* l=new List(...);  

try{  

   l.add(10);  

}  

 catch(List_full e){  

   System .ʦut.println(e.getMessage());} 

}  

 

 ʇʨʦʧʦʟʠʮʽʷ finally ʦʧʝʨʘʪʦʨʘ try ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʜʝʷʢʠʡ ʬʨʘʛʤʝʥʪ 

ʧʨʦʛʨʘʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚʽʜʙʫʣʦʩʷ ʚʠʢʣʶʯʝʥʥʷ ʯʠ ʥʽ. ɿʚʠʯʘʡʥʦ ʨʦʙʦʪʘ 

ʪʘʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ñʦʯʠʱʝʥʥʷò ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʘʙʦ 

ʟʚʽʣʴʥʝʥʥʶ ñʥʝʦʙ'ʻʢʪʥʠʭò ʨʝʩʫʨʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʢʨʠʪʠʭ ʬʘʡʣʽʚ), ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʣʦʢʘʣʴʥʽ ʟʤʽʥʥʽ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public boolean searchFor(String file, String word) throws 

StreamException{  

Stream input = null;  

try {  

   input = new Stream(file);  

   while (!input.eof())  

   if (input.next() == word) return true;  

     return false;}  

   finally {  

     if (input != null) input.close();  

 }}  

ʗʢʱʦ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ ʦʧʝʨʘʪʦʨʦʤ new ʟʘʢʽʥʯʠʪʴʩʷ ʥʝʚʜʘʣʦ, ʪʦ input 

ʟʙʝʨʝʞʝ ʩʚʦʻ ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ null. ʗʢʱʦ ʞ ʚʠʢʦʥʘʥʥʷ new ʙʫʜʝ ʫʩʧʽʰʥʠʤ, 

ʪʦ input ʙʫʜʝ ʤʽʩʪʠʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʢʨʠʪʦʤʫ ʬʘʡʣʫ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ finally ʧʦʪʽʢ input ʙʫʜʝ ʟʘʢʨʠʚʘʪʠʩʷ ʣʠʰʝ ʚ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʽʥ ʧʦʧʝʨʝʜʥʴʦ ʙʫʚ ʚʽʜʢʨʠʪʠʡ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʚʠʥʠʢʣʦ 

ʚʠʢʣʶʯʝʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʦʪʦʢʦʤ ʯʠ ʥʽ, ʫʤʦʚʘ finally ʟʘʙʝʟʧʝʯʫʻ ʟʘʢʨʠʪʪʷ 

ʬʘʡʣʫ.  
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4.7. ɺʂʃɸɼɽʅɯ ʂʃɸʉʀ ʊɸ ɯʅʊɽʈʌɽʁʉʀ 

4.7.1. ˞ ̨̘̓́̓̉̎ ̨̃̋̌́̅̆̎ ̋̌́̒̉ 

ɺʢʣʘʜʝʥʠʡ ʢʣʘʩ ʘʙʦ ʽʥʪʝʨʬʝʡʩ, ʦʛʦʣʦʰʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʩʪʘʪʠʯʥʦʛʦ ʯʣʝʥʘ 

ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʘʩʫ ʧʦʚʦʜʠʪʴʩʷ ʪʦʯʥʦ ʪʘʢ, ʷʢ ʽ ʟʚʠʯʘʡʥʠʡ ʟʦʚʥʽʰʥʽʡ ʢʣʘʩ. ɯʤ'ʷ 

ʚʢʣʘʜʝʥʦʛʦ ʪʠʧʫ ʟʘʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ: 

ʀʤôʷ_ʟʦʚʥʽʰʥʴʦʛʦ_ʪʠʧʫ.ʀʤôʷ_ʚʣʦʞʝʥʦʛʦ_ʪʠʧʫ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ:   

public class BankAccount  {  

 private long number;  

 private long balance;  

 public static class Permissions  {  

  public boolean canDep osit, canwithdraw, canclose;  

}  

...}  

ʉʪʚʦʨʠʪʠ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ Permissions ʤʦʞʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

 BankAccount.Permissions perm=new BankAccount.Permissions();  

ʋ ʚʢʣʘʜʝʥʠʭ ʩʪʘʪʠʯʥʠʭ ʢʣʘʩʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʙʫʜʴ-ʷʢʽ ʤʦʜʠʬʽʢʘʪʦʨʠ 

ʜʦʩʪʫʧʫ: public, protected, private.   

ʅʝ ʽʩʥʫʻ ʙʫʜʴ-ʷʢʠʭ ʦʙʤʝʞʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʰʠʨʝʥʥʷ 

ʚʢʣʘʜʝʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʢʣʘʩʫ - ʢʣʘʩ ʤʦʞʝ ʙʫʪʠ ʫʩʧʘʜʢʦʚʘʥʠʡ ʙʫʜʴ-ʷʢʠʤ 

ʽʥʰʠʤ ʢʣʘʩʦʤ, ʱʦ ʚʦʣʦʜʽʻ ʥʝʦʙʭʽʜʥʠʤʠ ʧʨʘʚʘʤʠ ʜʦʩʪʫʧʫ. ʇʨʠ ʮʴʦʤʫ, 

ʟʨʦʟʫʤʽʣʦ, ʧʦʭʽʜʥʠʡ ʢʣʘʩ ʥʝ ʟʜʘʪʥʠʡ ʫʩʧʘʜʢʫʚʘʪʠ ʪʽ ʧʨʠʚʽʣʝʾ ʜʦʩʪʫʧʫ ʜʦ 

ʯʣʝʥʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʘʩʫ, ʷʢʠʤʠ ʥʘʜʽʣʝʥʠʡ ʚʢʣʘʜʝʥʠʡ ʢʣʘʩ. 

ɺʢʣʘʜʝʥʽ ʽʥʪʝʨʬʝʡʩʠ ʟʘʚʞʜʠ "ʩʪʘʪʠʯʥʽ", ʭʦʯʘ ʚʽʜʧʦʚʽʜʥʠʡ ʤʦʜʠʬʽʢʘʪʦʨ 

static ʤʦʞʝ ʙʫʪʠ ʦʧʫʱʝʥʠʡ. 

 

4.7.2. ̊ ̨̘̆̒̓́̓̉̎ ̨̃̋̌́̅̆̎ ̋̌́̒̉ 

ʅʝʩʪʘʪʠʯʥʽ ʚʢʣʘʜʝʥʽ ʢʣʘʩʠ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʚʥʫʪʨʽʰʥʽʤʠ ʢʣʘʩʘʤʠ. 

ʆʙ'ʻʢʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣʘʩʫ ʟʘʚʞʜʠ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʦʙ'ʻʢʪʦʤ 

ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʘʩʫ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public class BankAccount {  

 private long number;   

 private long balance;  

 private Action lastAct;     
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   public class Action  {  

      priva te String act;  

      private long amount;  

      Action(String act,   long amount)  {  

      this.act = act;  

      this.amount = amount;  

     }  

     public String toString {  

      return number + ": " + act + " " + amount;  

 }}  

     public void deposit(long  amount) {  

      balance += amount;  

      lastAct = new Ac tion(ñʧʨʠʭʽʜ", amount); 

    }  

    public void withdraw(long amount) { balance - = amount;  

      lastAct = new Action("pacxoʜ", amount); 

  }}  

ʆʙ'ʻʢʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣʘʩʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʦʜʝʨʞʫʻ ʫ ʩʚʦʻ 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʧʦʩʠʣʘʥʥʷ this ʥʘ ʧʦʪʦʯʥʠʡ ʟʦʚʥʽʰʥʽʡ ʦʙ'ʻʢʪ. ʋ ʤʝʪʦʜʽ deposit 

ʨʷʜʦʢ, ʫ ʷʢʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʦʙ'ʻʢʪ Action, ʤʦʞʥʘ ʧʝʨʝʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

   lastAct = this.new Action( òʧʨʠʭʽʜ", amount); 

ʄʽʩʮʝ this ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʤʦʞʝ ʟʘʡʥʷʪʠ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʦʙ'ʻʢʪ ʢʣʘʩʫ BankAccount. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  public void transfer(BankAccount other,  long amount)  {  

    other.withdraw(amount) ;  

    deposit(amount);  

    lastAct = this.new Action("nepeʚʦʜ",   amount); 

    other.lastAct = other.new Action("nepeʚʦʜ",  amount); } 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʦʚʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ ʟʦʚʥʽʰʥʴʦʛʦ 

ʢʣʘʩʫ BankAccount ʤʘʻ ʚʠʛʣʷʜ: 

 BankAccount.this.number=10;  

 

 

4.7.3. ̋ ̙̠̏̈̉̑̆̎̎ ̨̨̙̖̃̎̔̓̑̎ ̨̋̌́̒̃ 

ɺʥʫʪʨʽʰʥʽ ʢʣʘʩʠ ʜʦʧʫʩʢʘʶʪʴ ʫʩʧʘʜʢʫʚʘʥʥʷ. ɭʜʠʥʘ ʚʠʤʦʛʘ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʦʙ'ʻʢʪʠ ʨʦʟʰʠʨʝʥʦʛʦ ʢʣʘʩʫ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠ ʟʚ'ʷʟʦʢ ʟ ʦʙ'ʻʢʪʘʤʠ 

ʚʠʭʽʜʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʣʘʩʫ ʘʙʦ ʢʣʘʩʫ, ʧʦʭʽʜʥʦʛʦ ʚʽʜ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ: 

class Outer { // ʟʦʚʥʽʰʥʽʡ  ʢʣʘʩ 

    class  inner {....}  // ʚʥʫʪʨʽʰʥʽʡ  ʢʣʘʩ 

 }  

class ExtendedOuter extends Outer {  
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// ʈʦʟʰʠʨʝʥʠʡ ʟʦʚʥʽʰʥʽʡ ʢʣʘʩ class Extendedlnner extends inner 

{....}  

// ʨʦʟʰʠʨʝʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʢʣʘʩ 

 public inner ref = new Extendedlnner();  

}  

ʇʦʣʝ ref ʽʥʽʮʽʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ ExtendedOuter. ʋ 

ʭʦʜʽ ʧʨʦʮʝʩʫ ʧʦʙʫʜʦʚʠ ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ Extendedlnner ʚʠʢʣʠʢʘʻʪʴʩʷ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʙʝʟ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʥʷ super ʥʝʷʚʥʦ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʢʣʘʩʫ Inner. ʂʦʥʩʪʨʫʢʪʦʨ Inner ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʦʙ'ʻʢʪʘ 

Outer, ʜʦ ʷʢʦʛʦ ʪʨʝʙʘ "ʧʨʠʚ'ʷʟʘʪʠʩʷ", - ʫ ʮʽʡ ʨʦʣʽ ʚʠʩʪʫʧʘʻ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ 

ʢʣʘʩʫ ExtendedOuter. 

ʗʢʱʦ ʟʦʚʥʽʰʥʽʤ ʩʪʦʩʦʚʥʦ ʨʦʟʰʠʨʝʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣʘʩʫ ʩʣʫʞʠʪʴ 

ʽʥʰʠʡ ʢʣʘʩ, ʥʝ ʧʦʭʽʜʥʠʡ ʚʽʜ Outer, ʘʙʦ ʷʢʱʦ ʚʥʫʪʨʽʰʥʽʡ ʢʣʘʩ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʚʥʫʪʨʽʰʥʽʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʩʪʽ 

ʚʠʢʣʠʢʫ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʫ Inner ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʠʣʘʥʥʷ super ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʥʘʜʘʥʘ ʜʦʜʘʪʢʦʚʝ ʷʚʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ Outer. ʅʘʧʨʠʢʣʘʜ: 

 class Unrelated extends Outer.inner {  

 public Unrelated(Outer  ref)  {  

    ref.super();  

  }}  

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʝ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʠʥʪʘʢʩʠʩʦʤ ʧʦʙʫʜʦʚʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣʘʩʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ ʢʣʘʩʘ Outer: 

   Outer  ref = new ʆuter(); 

   Unrelated u = ref.new Unrelated();  //error  

ʇʨʠ ʟʚʝʨʪʘʥʥʽ ʫ ʚʢʣʘʜʝʥʠʭ ʢʣʘʩʘʭ ʜʦ ʧʦʣʽʚ ʙʘʟʦʚʠʭ ʢʣʘʩʽʚ ʾʭ ʚʘʨʪʦ 

ʧʦʩʪʘʯʘʪʠ ʧʦʩʠʣʘʥʥʷʤ this ʘʙʦ super. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

 

 class A{  

   int x;  

  class B extends C{  

     void increment(){x++;}//error, ʧʨʘʚʠʣʴʥʦ this.x++; 

}}  
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4.7.4. ̆ ̨̝̏̋́̌̎ ̨̨̙̃̎̔̓̑̎ ̋̌́̒̉ 

ʋ Java ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʦʚʽʜʦʤʣʷʪʠ ʚʢʣʘʜʝʥʽ ʢʣʘʩʠ ʫʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʢʦʜʫ, 

ʪʘʢʠʭ ʷʢ ʪʽʣʦ ʤʝʪʦʜʫ, ʢʦʥʩʪʨʫʢʪʦʨʘ ʪʦʱʦ. ɭʜʠʥʠʡ ʤʦʜʠʬʽʢʘʪʦʨ, ʱʦ 

ʜʦʟʚʦʣʝʥʠʡ ʫʞʠʚʘʪʠ ʚ ʦʛʦʣʦʰʝʥʥʽ ʣʦʢʘʣʴʥʦʛʦ ʢʣʘʩʫ - ʮʝ final.  

ʂʦʜ ʣʦʢʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʣʘʩʫ ʤʘʻ ʧʨʘʚʦ ʜʦʩʪʫʧʫ ʜʦ ʫʩʽʭ ʟʤʽʥʥʠʭ, 

ʷʢʽ ʥʘʣʝʞʘʪʴ ʢʦʥʪʝʢʩʪʫ ʪʦʛʦ ʞ ʙʣʦʢʫ - ʣʦʢʘʣʴʥʠʤ ʟʤʽʥʥʠʤ, ʧʘʨʘʤʝʪʨʘʤ 

ʤʝʪʦʜʫ ʪʦʱʦ. ɭʜʠʥʝ ʦʙʤʝʞʝʥʥʷ - ʣʦʢʘʣʴʥʘ ʟʤʽʥʥʘ ʘʙʦ ʧʘʨʘʤʝʪʨ ʤʝʪʦʜʫ 

ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʢʣʘʩʫ, ʷʢʱʦ ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ ʷʢ final. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ 

public static Iterator walkThrough(final  Object[]   objs)   { 

class  iter implements  iterator {  

    private int pos = 0;  

    public boolean hasNext() { return(pos < objs.length);}  

    public Object next() throws NoSuchElementException {  

    if (pos >= objs.length)  

     throw new  NoSuchElementException();  

     return objs[pos++];  

    }  

    public void remove() {  

     throw new UnsupportedOperationException();  

 }}  

return new lter();  

}  

 

4.7.5. ̱ ̨̨̎̏̎̍̎ ̨̨̙̃̎̔̓̑̎ ̋̌́̒̉ 

ɸʥʦʥʽʤʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʢʣʘʩ - ʮʝ ʢʣʘʩ ʙʝʟ ʽʤʝʥʽ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public static iterator walkThrough(final  Object[]  objs){  

  return new lterator()  { //ʜʘʣʽ ʡʜʝ ʦʧʠʩ ʘʥʦʥʽʤʥʦʛʦ ʢʣʘʩʫ 

  private int pos = 0;  

  public boolean hasN ext()  {return (pos < objs.length); }  

  public Object next()  throws NoSuchElementException  {  

   if (pos >= objs.length)  

   throw new NoSuchElementException();  

   return objs[pos++]; }  

  public void  remove()   {  

   throw new UnsupportedOperationExceptio n(); }  

 }}  
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4.7.6. ˏ ̨̝̋̌́̅̆̎̒̓ ̃ ̨̖̎̓̆̑̆̊̒́̕ 

 ʄʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʢʣʘʜʝʥʽ ʢʣʘʩʠ ʫʩʝʨʝʜʠʥʽ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

  interface A{  

     class B{  

        private int a=10;  

    ...  

     }  ...}  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʝʥʠʭ ʢʣʘʩʽʚ ʤʦʞʥʘ, ʚ ʽʥʪʝʨʬʝʡʩʽ, ʩʪʚʦʨʠʪʠ ʧʦʣʝ, ʱʦ 

ʜʦʧʫʩʢʘʻ ʟʤʽʥʫ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ:  

interface A{  

    class B{  

      private int x=0;  

      public int get(){return x;}  

      public void set(int n){x=n;}  

    }  

 B obj=new B();  

}  

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʜʽ, ʱʦ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ ɸ ʤʦʞʣʠʚʠʡ ʩʧʽʣʴʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ obj.   
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ʈʆɿɼɯʃ 5 
5.1. ʐɸɹʃʆʅʀ ɺ JAVA  
 

ɺ Java ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥʠ ʢʣʘʩʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ 

ʢʣʘʩʫ - ʰʘʙʣʦʥʘ: 

 public class Pair<T, S> {  

     public Pair(T f, S s) { first = f; second = s; }  

     public T getFirst() { return first; }  

     public S getSecond() { return second; }  

     public String toString() {  

       return "(" + first.toString() + ", " +  

       second.toString() + ")"; }  

    private T first;  

    private S second;  

}  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʢʣʘʩʫ ʤʘʻ ʚʠʛʣʷʜ: 

é 

Pair<St ring, String> grade440 = new Pair <String, 

String>("mike", "A");  

Pair<String, Integer> marks440 = new Pair <String, 

Integer>("mike", 100); System.out.println("grade:" + 

grade440.toString()); System.out.println("marks:" + 

marks440.toString());  

é  

 ʆʜʥʘʢ ʚʘʨʪʦ ʚʽʜʤʠʪʠʪʠ, ʱʦ ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʰʘʙʣʦʥʘ ʧʨʠʤʽʪʠʚʥʠʤ ʪʠʧʦʤ 

ʚ Java ʥʝʤʦʞʣʠʚʘ, ʪʦʙʪʦ: 

Pair<int, int> grade440 = new Pair <int, int>(5, 10);   

//error  

 

5.2. ʇʆʊʆʂʀ ɺ JAVA 
ʇʦʪʦʢʠ ʚ Java ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʧʘʨʘʣʝʣʠʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ. ʇʦʪʽʢ 

ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ ʧʦʪʦʢʽʚ. 

5.2.1. ˞ ̠̓̃̏̑̆̎̎ ̨̐̏̓̏̋̃ 

 ʇʦʪʦʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʣʘʩʦʤ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ Java. ʑʦʙ 

ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʧʦʪʽʢ ʚʠʢʦʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʦʙ'ʻʢʪ Thread: 

   Thread worker = new Thread();  

ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʦʙ'ʻʢʪ-ʧʦʪʽʢ ʙʫʜʝ ʩʪʚʦʨʝʥʠʡ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʡʦʛʦ 

ʢʦʥʬʽʛʫʨʘʮʽʶ ʡ ʟʘʧʫʩʪʠʪʠ.   
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ʋ ʧʦʥʷʪʪʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʪʦʢʫ ʚʭʦʜʠʪʴ ʚʢʘʟʽʚʢʘ ʚʠʭʽʜʥʦʛʦ ʧʨʽʦʨʠʪʝʪʫ, 

ʽʤ'ʷ ʪʦʱʦ. ʂʦʣʠ ʧʦʪʽʢ ʛʦʪʦʚʠʡ ʜʦ ʨʦʙʦʪʠ, ʚʘʨʪʦ ʚʠʢʣʠʢʘʪʠ ʡʦʛʦ ʤʝʪʦʜ start. 

ʄʝʪʦʜ start ʧʦʨʦʜʞʫʻ ʥʦʚʠʡ ʚʠʢʦʥʫʚʘʥʠʡ ʧʦʪʽʢ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ 

Thread, ʧʽʩʣʷ ʯʦʛʦ ʟʘʚʝʨʰʫʻʪʴʩʷ. ʄʝʪʦʜ start ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ run 

ʥʦʚʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ. 

ɺʠʭʽʜ ʟ ʤʝʪʦʜʫ run ʦʟʥʘʯʘʻ ʧʨʠʧʠʥʝʥʥʷ ʨʦʙʦʪʠ ʧʦʪʦʢʫ. ʇʦʪʽʢ ʤʦʞʥʘ 

ʟʘʚʝʨʰʠʪʠ ʽ ʷʚʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ stop ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʧʨʠʧʠʥʝʥʦ ʤʝʪʦʜʦʤ suspend. 

ʉʪʘʥʜʘʨʪʥʘ ʨʝʘʣʽʟʘʮʽʷ Thread.run ʥʝ ʨʦʙʠʪʴ ʥʽʯʦʛʦ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʘʙʦ 

ʨʦʟʰʠʨʠʪʠ ʢʣʘʩ Thread, ʱʦʙ ʚʢʣʶʯʠʪʠ ʚ ʥʴʦʛʦ ʥʦʚʠʡ ʤʝʪʦʜ run, ʘʙʦ ʩʪʚʦʨʠʪʠ 

ʦʙ'ʻʢʪ Runnable ʽ ʧʝʨʝʜʘʪʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚʽ ʧʦʪʦʢʫ. 

ʅʘʩʘʤʧʝʨʝʜ ʨʦʟʛʣʷʥʝʤʦ ʨʦʟʰʠʨʝʥʥʷ ʢʣʘʩʫ Thread. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ, 

ʱʦ ʩʪʚʦʨʶʻ ʜʚʘ ʧʦʪʦʢʠ, ʷʢʽ ʚʠʚʦʜʷʪʴ ʩʣʦʚʘ ñpingò ʽ ñPONGò ʟ ʨʽʟʥʦʶ 

ʯʘʩʪʦʪʦʶ. 

class PingPong extends Thread {  

  String word;  

  int delay; // ʪʨʠʚʘʣʽʩʪʴ ʧʘʫʟʠ  

  PingPong(String whatToSay, int delayTime) {  

   wor d = whatToSay;  

   delay = delayTime;  

  }  

 public void run() {  

    try {  

      for (;;) {  

     System.out.print(word + " ");  

     sleep(delay);  

 }}  

 catch (InterruptedException e) { return; } }  

 public static void main(String[] args) {  

 new PingP ong("ping", 33).start(); // 1/30 ʩʝʢʫʥʜʠ  

 new PingPong("PONG", 100).start(); // 1/10 ʩʝʢʫʥʜʠ  

}}  

ʊʫʪ ʤʝʪʦʜ run ʧʨʘʮʶʻ ʚ ʥʝʩʢʽʥʯʝʥʥʦʤʫ ʮʠʢʣʽ, ʚʠʚʦʜʷʯʠ ʚʤʽʩʪ ʧʦʣʷ word 

ʽ ʨʦʙʣʷʯʠ ʧʘʫʟʫ ʥʘ delay ʤʽʢʨʦʩʝʢʫʥʜ. ʄʝʪʦʜ PingPong.run ʥʝ ʤʦʞʝ 

ʽʥʽʮʽʶʚʘʪʠ ʚʠʢʣʶʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʮʴʦʛʦ ʥʝ ʨʦʙʠʪʴ ʧʝʨʝʦʙʫʤʦʚʣʝʥʠʡ ʾʤ ʤʝʪʦʜ 

Thread.run. ɺʽʜʧʦʚʽʜʥʦ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʭʦʧʠʪʠ ʚʠʢʣʶʯʝʥʥʷ 

InterruptedException, ʱʦ ʤʦʞʝ ʽʥʽʮʽʘʣʽʟʫʚʘʪʠʩʷ ʤʝʪʦʜʦʤ sleep. 
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ʈʦʟʛʣʷʥʝʤʦ ʽʥʰʠʡ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʧʦʪʦʢʫ - ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ Runnable 

ʽ ʧʝʨʝʜʘʯʽ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʦʚʽ ʧʦʪʦʢʫ. 

 

5.2.2. ˏ ̠̉̋̏̑̉̒̓́̎̎ ̏̂ͻ̨̤̋̓̃ Runnable 
ʇʦʪʽʢ ʩʣʫʞʠʪʴ ʘʙʩʪʨʘʢʮʽʻʶ ʧʦʥʷʪʪʷ ʚʠʢʦʥʘʚʮʷ ð ʩʫʙ'ʻʢʪʘ, ʟʜʘʪʥʦʛʦ ʜʦ 

ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ-ʥʝʙʫʜʴ ʢʦʨʠʩʥʠʭ ʜʽʡ. ʇʣʘʥ ʨʦʙʦʪʠ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʠʢʦʥʘʥʥʶ, 

ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʢʮʽʡ ʤʝʪʦʜʫ run. ʑʦʙ ʷʢʘʩʴ ʤʝʪʘ ʙʫʣʘ 

ʜʦʩʷʛʥʫʪʘ, ʥʝʦʙʭʽʜʥʽ ʚʠʢʦʥʘʚʝʮʴ ʽ ʧʣʘʥ ʨʦʙʦʪʠ: ʽʥʪʝʨʬʝʡʩ Runnable ʘʙʩʪʨʘʛʫʻ 

ʧʦʥʷʪʪʷ ʨʦʙʦʪʠ ʡ ʜʦʟʚʦʣʷʻ ʧʨʠʟʥʘʯʠʪʠ ʾʾ ʚʠʢʦʥʘʚʮʝʚʽ - ʦʙ'ʻʢʪʫ ʧʦʪʦʢʫ. ʋ 

ʩʢʣʘʜʽ ʽʥʪʝʨʬʝʡʩʫ Runnable ʦʛʦʣʦʰʝʥʠʡ ʻʜʠʥʠʡ ʤʝʪʦʜ: 

interface Runnable{  

  public void  run();  

}  

ʂʣʘʩ Thread ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ Runnable, ʦʩʢʽʣʴʢʠ ʧʦʪʽʢ ʩʘʤ ʧʦ ʩʦʙʽ 

ʟʜʘʪʥʠʡ ʚʠʟʥʘʯʘʪʠ ʧʣʘʥ ʨʦʙʦʪʠ, ʱʦ ʧʽʜʣʷʛʘʻ ʚʠʢʦʥʘʥʥʶ.  

ʈʝʘʣʽʟʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ Runnable ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʙʽʣʴʰʝ ʧʨʦʩʪʠʤ ʨʽʰʝʥʥʷʤ, ʯʠʤ ʨʦʟʰʠʨʝʥʥʷ ʢʣʘʩʫ Thread. 

ʈʦʟʛʣʷʥʝʤʦ ʪʦʡ ʞʝ ʩʘʤʠʡ ʧʨʠʢʣʘʜ, ʘʣʝ ʪʫʪ ʥʘʧʠʰʝʤʦ ʨʝʘʣʽʟʘʮʽʶ 

ʽʥʪʝʨʬʝʡʩʫ Runnable: 

public class RunPingPong implements Runnable{  

     private String word;  

     private int delay;   

  RunPingPong(string whatToSay, int delayTime)  

    { word = whatToSay; delay = delayTime;}  

  public void  run() {  

    try {  

      for  (;;){  

      System.out.print(word + " ");  

      Thread.sleep(delay);} }  

 catch (interruptedException e) {  

    return;  }}  

 public static void main(String[] args){  

    Runnable ping = new RunPingPong(ñpingò, 33);  

    Runnable pong = new RunPingPong(ñPONGò, 100); 

    new Thread(ping).start();  

    new Thread(pong).start(); }  

ɯʩʥʫʻ ʯʦʪʠʨʠ ʧʝʨʝʚʘʥʪʘʞʝʥʽ ʚʝʨʩʽʾ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʫ Thread, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʜʘʪʠ ʷʢ ʧʘʨʘʤʝʪʨ ʦʙ'ʻʢʪ Runnable: 
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¶ public Thread(Runnable target) - ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ Thread, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ run ʦʙ'ʻʢʪʘ target. 

¶ public Thread(Runnable target, String name) - cʪʚʦʨʶʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ 

Thread ʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ name, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ run ʦʙ'ʻʢʪʘ target. 

¶ public Thread(ThreadGroup group, Runnable target)   - cʪʚʦʨʶʻ ʥʦʚʠʡ 

ʦʙ'ʻʢʪ Thread ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʦʙ'ʻʢʪʽ ThreadGroup, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ 

run ʦʙ'ʻʢʪʘ target. 

¶ public Thread(ThreadGroup group, Runnable target, String name) - 

cʪʚʦʨʶʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ Thread ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ name ʫ ʟʘʟʥʘʯʝʥʦʤʫ ʦʙ'ʻʢʪʽ 

ThreadGroup, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ run ʦʙ'ʻʢʪʘ target. 

 

5.2.3. ˞ ̨̨̖̗̠̉̎̑̏̎̈́ 

ʂʦʣʠ ʜʚʘ ʧʦʪʦʢʠ ʧʦʚʠʥʥʽ ʩʢʦʨʠʩʪʘʪʠʩʷ ʪʠʤ ʩʘʤʠʤ ʦʙ'ʻʢʪʦʤ, ʚʠʥʠʢʘʻ 

ʥʝʙʝʟʧʝʢʘ, ʱʦ ʥʘʢʣʘʜʝʥʥʷ ʦʧʝʨʘʮʽʡ ʧʨʠʚʝʜʝ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʜʘʥʠʭ. ʊʦʤʫ 

ʧʦʪʦʢʠ ʧʦʚʠʥʥʽ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʩʚʽʡ ʜʦʩʪʫʧ ʜʦ ʢʨʠʪʠʯʥʠʭ ʩʝʢʮʽʡ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʫʤʦʚʘʭ ʙʘʛʘʪʦʧʦʪʦʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ. ʂʦʣʠ ʦʙ'ʻʢʪ 

ʟʘʙʣʦʢʦʚʘʥʠʡ ʜʝʷʢʠʤ ʧʦʪʦʢʦʤ, ʪʽʣʴʢʠ ʮʝʡ ʧʦʪʽʢ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤ. 

 

5.2.4. ̇ ̆̓̏̅̉ synchronized 
ʑʦʙ ʢʣʘʩ ʤʽʛ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʙʘʛʘʪʦʧʦʪʦʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, 

ʥʝʦʙʭʽʜʥʦ ʦʛʦʣʦʩʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʟ ʘʪʨʠʙʫʪʦʤ synchronized. ʗʢʱʦ 

ʜʝʷʢʠʡ ʧʦʪʽʢ ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ synchronized, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ 

ʦʙ'ʻʢʪʘ (ʈʠʩ.5.1.). ɺʠʢʣʠʢ ʤʝʪʦʜʫ synchronized ʪʦʛʦ ʞ ʦʙ'ʻʢʪʘ ʽʥʰʠʤ ʧʦʪʦʢʦʤ 

ʙʫʜʝ ʧʨʠʧʠʥʝʥʠʡ ʜʦ ʟʥʷʪʪʷ ʙʣʦʢʫʚʘʥʥʷ. 
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ʈʠʩ.5.1. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʦʪʦʢʽʚ 

ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʧʦʪʦʢʽʚ ʩʪʘʻ 

ʚʟʘʻʤʥʦ ʚʠʢʣʶʯʘʶʯʠʤ ʟʘ ʯʘʩʦʤ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class Account {  

   private double balance;  

  //ʜʘʥʝ ʧʦʣʝ ʟʘʭʠʱʝʥʝ ʚʽʜ ʙʫʜʴ- ʷʢʠʭ ʥʝʩʠʥʭʨʦʥʥʠʭ ʜʽʡ 

   public Account(double initialDeposit) {  

   balance = initialDeposit; }  

   public synchronized double getBalance( )  

   { return balance; }  

   public synchronized void deposit(double amount) {  

   balance += amount;  

}}  

ʂʦʥʩʪʨʫʢʪʦʨ ʥʝ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʙʫʪʠ synchronized, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʚʠʢʦʥʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʦʙ'ʻʢʪʘ, ʘ ʮʝ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʚ 

ʦʜʥʦʤʫ ʧʦʪʦʮʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʦʚʫ ʩʪʚʦʨʶʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ.  

ɼʚʘ ʧʦʪʦʢʠ ʥʝ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʥʫʚʘʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʩʪʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʦʜʥʦʛʦ ʢʣʘʩʫ. ɹʣʦʢʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʘ ʨʽʚʥʽ ʢʣʘʩʫ ʥʝ 

ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʦʙ'ʻʢʪʘʭ ʦʩʪʘʥʥʴʦʛʦ - ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ 

ʤʝʪʦʜ ʜʣʷ ʦʙ'ʻʢʪʘ, ʧʦʢʠ ʽʥʰʠʡ ʧʦʪʽʢ ʟʘʙʣʦʢʫʚʘʚ ʚʝʩʴ ʢʣʘʩ ʫ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʤʫ 

ʩʪʘʪʠʯʥʦʤʫ ʤʝʪʦʜʽ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʙʣʦʢʫʶʪʴʩʷ ʪʽʣʴʢʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ 

ʩʪʘʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʗʢʱʦ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʤʝʪʦʜ ʧʝʨʝʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʦʟʰʠʨʝʥʦʤʫ ʢʣʘʩʽ, 

ʪʦ ʥʦʚʠʡ ʤʝʪʦʜ ʥʝ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʙʫʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʤ. ʄʝʪʦʜ ʩʫʧʝʨʢʣʘʩʫ 

ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʤ, ʪʘʢ ʱʦ ʥʝʩʠʥʭʨʦʥʥʽʩʪʴ ʤʝʪʦʜʫ ʚ 

ʨʦʟʰʠʨʝʥʦʤʫ ʢʣʘʩʽ ʥʝ ʩʢʘʩʦʚʫʻ ʡʦʛʦ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʚ 

ʩʫʧʝʨʢʣʘʩʽ. ʗʢʱʦ ʚ ʥʝʩʠʥʭʨʦʥʽʟʦʚʘʥʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

 

 

 

 

ʦʯʠʢʫʻʤʦ ʟʥʷʪʪʷ 

ʙʣʦʢʫʚʘʥʥʷ 
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ʢʦʥʩʪʨʫʢʮʽʷ super.method() ʜʣʷ ʟʚʝʨʪʘʥʥʷ ʜʦ ʤʝʪʦʜʫ ʩʫʧʝʨʢʣʘʩʫ, ʪʦ ʦʙ'ʻʢʪ 

ʙʣʦʢʫʻʪʴʩʷ ʥʘ ʯʘʩ ʚʠʢʣʠʢʫ ʜʦ ʚʠʭʦʜʫ ʟ ʤʝʪʦʜʫ ʩʫʧʝʨʢʣʘʩʫ. 

 

5.2.5. ̨ ̐̆̑́̓̏̑̉ synchronized 
ʆʧʝʨʘʪʦʨ synchronized ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʬʨʘʛʤʝʥʪ 

ʧʨʦʛʨʘʤʠ, ʱʦ ʟʜʽʡʩʥʶʻ ʙʣʦʢʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ, ʥʝ ʞʘʜʘʶʯʠ ʚʽʜ ʧʨʦʛʨʘʤʽʩʪʘ 

ʚʠʢʣʠʢʫ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ʆʧʝʨʘʪʦʨ synchronized 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʯʘʩʪʠʥ: ʚʢʘʟʽʚʢʠ ʙʣʦʢʠʨʫʝʤʦʛʦ ʦʙ'ʻʢʪʘ ʡ ʦʧʝʨʘʪʦʨʘ, 

ʚʠʢʦʥʫʚʘʥʦʛʦ ʧʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʙʣʦʢʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʘ ʬʦʨʤʘ ʦʧʝʨʘʪʦʨʘ 

synchronized ʚʠʛʣʷʜʘʻ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

 synchronized (ʚʠʨʘʞʝʥʥʷ){ 

 ʦʧʝʨʘʪʦʨʠ} 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public static void abs(int[] values) {  

  synchronized (values) {  

  //ʜʦʩʪʫʧ ʜʦ ʤʘʩʠʚʫ values ʙʣʦʢʫʻʪʴʩʷ ʟ ʙʦʢʫ ʽʥʰʠʭ ʧʦʪʦʢʽʚ 

  for (int i = 0; i < values.length; i++) {  

  if (values[i] < 0)   

  values[i] = -  values[i]; }  

}}  

ʆʧʝʨʘʪʦʨʠ synchronized ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ synchronized ʤʝʪʦʜʘʤʠ:  

¶ ʚʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʾ ʜʽʣʷʥʢʠ ʢʦʜʫ, ʱʦ 

ʦʭʦʧʣʶʻ ʪʽʣʴʢʠ ʜʝʷʢʠʡ ʬʨʘʛʤʝʥʪ ʪʽʣʘ ʤʝʪʦʜʫ. 

¶ synchronized - ʦʧʝʨʘʪʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ 

this, ʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʩʭʝʤʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ʆʜʥʘ ʟ ʩʠʪʫʘʮʽʡ, ʱʦ ʜʦʩʠʪʴ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʱʦʛʦ ʨʽʚʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʢʦʜʫ 

ʢʣʘʩʫ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʙʣʦʢʦʚʘʥʠʭ ʦʙʣʘʩʪʝʡ ʢʦʜʫ. ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ: 

ʩlass SeparateGroups { 

   private double aval =0.0;  

   private double bval = 1.1;  

   protected object lock = new object();  

   protected Object lock = new Object;  
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   public double g et() {  

    synchronized (lock) { return aval;} }  

   public void set(double val)  {  

    synchronized  (lock)  { aval  = val;} }  

   public double get(){  

    synchronized  (lock)  { return bval;} }  

   public void set(double val)  { synchronized  (lock){  

 bv al  = val;  

}}  

   public void reset(){  

    synchronized (lock) {  

    synchronized (lock) {  

    aval = bval =0.0;  

}}}}  

ʑʝ ʦʜʥʘ ʽʟ ʯʘʩʪʦ ʚʠʥʠʢʘʶʯʠʭ ʩʠʪʫʘʮʽʡ, ʫ ʷʢʠʭ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʢʮʽʾ synchronized, ʧʦʚ'ʷʟʘʥʘ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʢʦʜʫ 

ʟʦʚʥʽʰʥʴʦʛʦ ʦʙ'ʻʢʪʘ ʧʨʠ ʟʚʝʨʪʘʥʥʽ ʜʦ ʥʴʦʛʦ ʽʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙ'ʻʢʪʘ: 

public class Outer {  

   private int data;  

   priv ate class inner {  

     void setOuterData(){  

       synchronized  (Outer.this){data = 12;}  

}}}  

ɼʣʷ ʟʘʚʜʘʥʥʷ ʙʣʦʢʠʨʫʝʤʦʛʦ ʦʙ'ʻʢʪʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʪʝʨʘʣ 

ʪʠʧʫ class ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʢʣʘʩʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʫʻʤʦ ʡ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, 

ʷʢʱʦ ʩʣʽʜ ʟʘʧʦʙʽʛʪʠ ʜʦʩʪʫʧʫ ʜʦ ʩʪʘʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʙʦʢʫ ʥʝʩʪʘʪʠʯʥʦʛʦ ʢʦʜʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class Body {  

   public long idNum;  

   public String nameFor;  

   public Body orbits;  

   public static long nextID = 0;  

 Body(){  

  synchronizes(Body.class){  

    idNum=nextID++;}  

}}  

 

5.ςȢφȢ ˙̆̓̏̅̉ wait , notifyall  ̨  notify 

ʄʝʭʘʥʽʟʤ ʙʣʦʢʫʚʘʥʥʷ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʟ ʤʦʞʣʠʚʠʤ ʚʧʣʠʚʦʤ 

ʜʝʢʽʣʴʢʦʭ ʧʦʪʦʢʽʚ, ʦʜʥʘʢ ʭʦʪʽʣʦʩʷ ʙ, ʱʦʙ ʧʦʪʦʢʠ ʤʦʛʣʠ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʦʜʠʥ ʟ ʦʜʥʠʤ. 
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ɯʟ ʮʽʻʶ ʤʝʪʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜ ʦʯʽʢʫʚʘʥʥʷ wait(), ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʠʟʫʧʠʥʠʪʠ ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʢʫ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ ʧʦʢʠ ʥʝ ʙʫʜʝ ʚʠʢʦʥʘʥʘ 

ʧʝʚʥʘ ʫʤʦʚʘ ʡ ʤʝʪʦʜʠ ʦʧʦʚʽʱʝʥʥʷ notify ʽ notifyall. 

ɯʩʥʫʻ ʩʪʘʥʜʘʨʪʥʠʡ ʟʨʘʟʦʢ ʢʦʜʫ, ʷʢʠʡ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʦʧʦʚʽʱʝʥʥʷ. ʇʦʪʦʢʫ, ʱʦ ʦʯʽʢʫʻ 

ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ, ʟʘʚʞʜʠ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ, ʧʦʜʽʙʥʽ ʪʘʢʠʤ: 

synchronized void dowhenCondition(){  

    while(! ʫʤʦʚʘ) wait()}  

// ʚʠʢʦʥʘʪʠ ʪʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ, ʷʢʱʦ ʫʤʦʚʘ ʜʦʨʽʚʥʶʻ true } 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʽʚ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʦʧʦʚʽʱʝʥʥʷ ʚʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʭ ʧʨʘʚʠʣʘʤ.  

1. ɺʩʽ ʬʫʥʢʮʽʾ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʟʘʻʤʦʜʽʾ ʧʦʪʦʢʽʚ ʧʦʚʠʥʥʽ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ 

ʨʘʤʢʘʭ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʛʦ ʢʦʜʫ. ʗʢʱʦ ʮʷ ʚʠʤʦʛʘ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ, ʩʪʘʥ 

ʦʙ'ʻʢʪʘ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʩʪʘʙʽʣʴʥʠʤ.  ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʝʪʦʜ ʥʝ 

ʦʛʦʣʦʰʝʥʠʡ ʷʢ synchronized, ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʙʣʦʢʫ while ʥʝ ʤʦʞʥʘ ʪʚʝʨʜʦ 

ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʧʝʨʝʚʽʨʷʻʤʘ ʫʤʦʚʘ ʟʘʣʠʰʠʪʴʩʷ ʨʽʚʥʘ true, ʦʩʢʽʣʴʢʠ ʽʥʰʠʡ 

ʧʦʪʽʢ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʠʪʫʘʮʽʶ. 

2. ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʤʝʪʦʜʫ wait ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ 

ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʢʫ ʚʽʥ ʘʪʦʤʘʨʥʠʤ ʦʙʨʘʟʦʤ ʟʚʽʣʴʥʷʻ ʙʣʦʢʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ. 

3. ʋʤʦʚʘ ʦʯʽʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʟʘʚʞʜʠ ʧʝʨʝʚʽʨʷʪʠʩʷ ʮʠʢʣʽʯʥʦ. ʅʝ ʜʦʩʠʪʴ 

ʧʝʨʝʚʽʨʠʪʠ ʾʾ ʪʽʣʴʢʠ ʦʜʠʥ ʨʘʟ, - ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʫʤʦʚʘ ʚʠʢʦʥʘʥʘ, ʚʦʥʦ ʤʦʞʝ 

ʟʤʽʥʠʪʠʩʷ ʟʥʦʚʫ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʥʝ ʤʦʞʥʘ ʟʘʤʽʥʷʪʠ whilʝ ʥʘ if. 

ʄʝʪʦʜʠ ʦʧʦʚʽʱʝʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʣʠʢʘʶʪʴʩʷ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʤ ʢʦʜʦʤ ʽ 

ʟʤʽʥʶʶʪʴ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʫʤʦʚ ʜʦʟʚʦʣʫ, ʷʢʠʭ ʤʦʞʫʪʴ ʦʯʽʢʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ  

ʽʥʰʽ ʧʦʪʦʢʠ. ʂʦʜ ʦʧʦʚʽʱʝʥʥʷ ʟʚʠʯʘʡʥʦ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

synchronized void changeCondition(){  

// ʟʤʽʥʠʪʠ ʜʝʷʢʝ ʟʥʘʯʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʝ ʫ ʚʠʨʘʟʽʽ ʫʤʦʚʠ 

ʦʯʢ̔ʫʚʘʥʥʷ     

notifyAll(); // ʘʙʦ  notify(); 

}  

ʄʝʪʦʜ notifyAll ʩʧʦʚʽʱʘʻ ʚʩʽ ʧʦʪʦʢʠ, ʱʦ ʦʯʽʢʫʶʪʴ, a notifʫ ʚʠʙʠʨʘʻ ʜʣʷ 

ʮʴʦʛʦ ʪʽʣʴʢʠ ʦʜʠʥ ʧʦʪʽʢ. 
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ʇʦʪʦʢʠ ʤʦʞʫʪʴ ʦʯʽʢʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ (ʤʦʞʣʠʚʦ, ʨʽʟʥʠʭ), ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʦʙ'ʻʢʪʘ. ʗʢʱʦ ʫʤʦʚʠ ʜʽʡʩʥʦ ʨʽʟʥʽ, ʜʣʷ 

ʦʧʦʚʽʱʝʥʥʷ ʚʩʽʭ ʧʦʪʦʢʽʚ, ʱʦ ʦʯʽʢʫʶʪʴ, ʚʘʨʪʦ ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ 

notifyAll ʟʘʤʽʩʪʴ notify. 

 ʄʝʪʦʜ notify ʜʦʟʚʦʣʷʻ ʪʨʦʭʠ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʜʫ ʡ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ: 

Å  ʚʩʽ ʧʦʪʦʢʠ ʦʯʽʢʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʪʽʻʾ ʩʘʤʦʾ ʫʤʦʚʠ; 

Å ʩʘʤʝ ʙʽʣʴʰʝ ʦʜʠʥ ʧʦʪʽʢ ʥʘʙʫʜʝ ʧʝʨʝʚʘʛʠ ʯʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ; 

 ʋ ʚʩʽʭ ʽʥʰʠʭ ʩʠʪʫʘʮʽʷʭ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ notifyAll. ʈʦʟʛʣʷʥʝʤʦ 

ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ. 

ʇʨʠʢʣʘʜ 1. 

class Cell {//  ɽʣʝʤʝʥʪ ʯʝʨʛʠ 

   Cell   next;  

   Object item;   

   Cell(Object i tem)   {this.item  = item;} }  

class Queue {  

private Cell head, tail;  

//ʝʣʝʤʝʥʪʠ ʚ "ʛʦʣʦʚʽ" ʽ "ʭʚʦʩʪʽ" ʯʝʨʛʠ 

public synchronized void add(Object ʦ) { 

  Cell p = new Cell(o);  

  if (tail == null)  

   head = p;  

  else  

   tail.next = p;  

   p.next = null;  

   tail = p;  

  notifyAll();//  ʫ ʯʝʨʛʫ ʜʦʜʘʥʠʡ ʝʣʝʤʝʥʪ } 

public synchronized object take()  

throws interruptedException{  

while(head==null){  

 wait(); // ʏʝʢʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʘ 

 Cell p = head;  

//ʟʘʧʘʤ'ʷʪʘʪʠ ʝʣʝʤʝʥʪ, ʱʦ ʟʘʡʤʘʻ ʤʽʩʮʝ ʚ "ʛʦʣʦʚʽ" ʯʝʨʛʠ  

 head = head.next; // ɺʠʜʘʣʠʪʠ ʝʣʝʤʝʥʪ ʽʟ "ʛʦʣʦʚʠ" ʯʝʨʛʠ  

 if (head == null);// ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʝ ʧʦʨʦʞʥʷ ʯʝʨʛʘ 

 tail  = null;  

 return p.item;}}  

ʇʨʠʢʣʘʜ 2. 

class MyThread implements Runnable  

 {  

   private static long time1=0;  

   private static O bject obj=new Object();  

   private int flag;  
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   public MyThread(int flag1){  

     flag=flag1;}  

  synchronized public static void setTime(){  

    time1++;  

    synchronized(obj){obj.notifyAll();}  

 }  

synchronized public void write() throws InterruptedException  

   {if (flag==0)  {  

   System.out.println(time1);}  

   if(flag==1){ long time2=time1;  

     while(time 1 - time2<15)  

       {synchronized(obj) {obj.wait();}}  

   System.out.println("Hello1"); }  

   if(flag==2){ long time2=time1;  

      while(time 1 - time2<7){  

      synchronized(obj){obj.wait();  

  }}  

  System.out.println("Hello2");   

}}  

public void run(){  

try{  

    for(;;){  

    if (flag==0){ setTime();}  

    write();  

    Thread.sleep(1000);}}  

catch(InterruptedException e){  

    System.out.println(ñerror"); 

     return ;  

}}  

 public static void main(String[] args){  

 Runnable th1=new MyThread(0);  

 Runnable th2=new MyThread(1);  

 Runnable th3=new MyThread(2);  

 new Thread(th1).start();  

 new Thread(th2).start();  

 new Thread(th3).start();  

}}  

 

5.2.7. ˑ ̨̏̅́̓̋̏̃ ̠̈́̔̃́̇̆̎̎ ̏̅̏̚ ̨̍̆̓̏̅̃ wait , notify ̨  notifyall  

ʈʦʟʛʣʷʥʝʤʦ ʜʦʢʣʘʜʥʽʰʝ ʤʝʪʦʜʠ wait, notify ʽ notifyAll: 

¶ public final void wait(long timeout) throws InterruptedException  -  

ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʢʫ ʧʨʠʧʠʥʷʻʪʴʩʷ ʜʦ ʦʜʝʨʞʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʘʙʦ ʧʦ 

ʟʘʢʽʥʯʝʥʥʶ ʟʘʜʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ timeout. ɿʥʘʯʝʥʥʷ timeout ʟʘʜʘʻʪʴʩʷ ʚ 

ʤʠʣʣʠʩʝʢʫʥʜʘʭ. ʗʢʱʦ ʚʦʥʦ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦ ʦʯʽʢʫʚʘʥʥʷ ʥʝ 

ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʧʦ ʪʘʡʤ-ʘʫʪʫ, ʘ ʪʨʠʚʘʻ ʜʦ ʦʜʝʨʞʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
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¶ public final void wait(long timeout, int nanos) throws 

InterruptedExcepti on - ʘʥʘʣʦʛ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʝʪʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʙʽʣʴʰʝ 

ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʯʘʩʫ; ʽʥʪʝʨʚʘʣ ʪʘʡʤ-ʘʫʪʫ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʜʚʦʭ 

ʧʘʨʘʤʝʪʨʽʚ: timeout (ʫ ʤʠʣʣʠʩʝʢʫʥʜʘʭ) ʽ nanos (ʫ ʥʘʥʦʩʝʢʫʥʜʘʭ, ʟʥʘʯʝʥʥʷ ʚ 

ʜʽʘʧʘʟʦʥʽ 0-999999). 

¶ public final void wait() throws InterruptedEx ception - ʝʢʚʽʚʘʣʝʥʪʥʦ 

wait(0). 

¶ public final void notify()  - ʧʦʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʽʚʥʦ ʦʜʥʦʤʫ ʧʦʪʦʢʫ, ʱʦ 

ʦʯʽʢʫʻ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ. ʇʦʪʦʢʠ, ʷʢʽ ʧʦʥʦʚʣʶʶʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ 

ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʫʤʦʚʠ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʦʜʥʫ ʟ ʨʽʟʥʦʚʠʜʽʚ wait. ʇʨʠ 

ʮʴʦʤʫ ʦʙʨʘʪʠ ʧʦʪʦʢ, ʱʦ ʩʧʦʚʽʱʘʻʪʴʩʷ, ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʜʘʥʘ ʬʦʨʤʘ notify 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʦʯʥʦ ʚʽʜʦʤʦ, ʷʢʽ ʧʦʪʦʢʠ 

ʦʯʽʢʫʶʪʴ ʧʦʜʽʡ, ʷʢʽ ʮʝ ʧʦʜʽʾ ʡ ʩʢʽʣʴʢʠ ʪʨʠʚʘʻ ʦʯʽʢʫʚʘʥʥʷ.  

¶ public final void notifyAll()  - ʧʦʩʠʣʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʩʽʤ ʧʦʪʦʢʘʤ, ʱʦ 

ʦʯʢ̔ʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʾ ʫʤʦʚʠ. ɿʚʠʯʘʡʥʦ ʧʦʪʦʢʠ ʩʪʦʷʪʴ, ʧʦʢʠ ʷʢʠʡʩʴ 

ʽʥʰʠʡ ʧʦʪʽʢ ʥʝ ʟʤʽʥʠʪʴ ʜʝʷʢʫ ʫʤʦʚʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʝʡ ʤʝʪʦʜ, 

ʢʝʨʫʶʯʠʡ ʫʤʦʚʦʶ ʧʦʪʽʢ ʩʧʦʚʽʱʘʻ ʚʩʽ ʧʦʪʦʢʠ, ʱʦ ʦʯʽʢʫʶʪʴ, ʧʨʦ ʟʤʽʥʫ 

ʫʤʦʚʠ. ʇʦʪʦʢʠ, ʷʢʽ ʚʽʜʥʦʚʣʷʶʪʴʩʷ ʣʠʰʝ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʫʤʦʚʠ, 

ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʦʜʥʫ ʟ ʨʽʟʥʦʚʠʜʽʚ wait. 

 ɺʩʽ ʮʽ ʤʝʪʦʜʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʢʣʘʩʽ Object. ʇʨʦʪʝ ʚʦʥʠ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠʩʷ ʪʽʣʴʢʠ ʽʟ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʣʦʢʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ, ʫ ʷʢʦʤʫ ʚʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. 

 

5.2.8. ̃ ̠̌́̎̔̃́̎̎ ̨̐̏̓̏̋̃ 

ɺʽʜʥʦʩʥʦ ʧʦʪʦʢʽʚ ʚ Java ʜʘʶʪʴʩʷ ʣʠʰʝ ʟʘʛʘʣʴʥʽ ʛʘʨʘʥʪʽʾ. ʗʢ ʢʽʣʴʢʽʩʥʠʡ 

ʧʦʢʘʟʥʠʢ ʚʘʞʣʠʚʦʩʪʽ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ ʧʦʪʦʢʫ ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʧʨʽʦʨʠʪʝʪ (priority), ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢʠʡ ʟ ʧʦʪʦʢʽʚ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚ ʢʦʞʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʫ. 



59 

 

ʋ ʩʠʩʪʝʤʽ ʟ N ʧʨʦʮʝʩʦʨʘʤʠ ʦʜʥʦʯʘʩʥʦ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ N 

ʚʠʩʦʢʦʧʨʽʦʨʠʪʝʪʥʠʭ ʧʦʪʦʢʽʚ. ʇʦʪʦʢʘʤ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʙʽʣʴʰʝ ʥʠʟʴʢʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʧʨʽʦʨʠʪʝʪʫ, ʨʝʩʫʨʩʠ ʧʨʦʮʝʩʦʨʽʚ ʟʚʠʯʘʡʥʦ ʚʽʜʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʙʽʣʴʰʝ ʚʘʞʣʠʚʽ ʧʦʪʦʢʠ ʙʣʦʢʦʚʘʥʽ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʟʘʚʠʩʘʥʥʷ, ʩʠʩʪʝʤʘ ʚʧʨʘʚʽ ʥʘʜʘʚʘʪʠ ʨʝʩʫʨʩʠ 

ʥʠʟʴʢʦʧʨʠʦʨʠʪʝʪʥʠʤ ʧʦʪʦʢʘʤ ʽ ʚ ʽʥʰʽ ʤʦʤʝʥʪʠ ʯʘʩʫ - ʫ ʟʚ'ʷʟʢʫ ʟ ʪʘʢ ʟʚʘʥʠʤ 

ʩʪʘʨʽʥʥʷʤ ʧʨʽʦʨʠʪʝʪʽʚ (priority aging), - ʘʣʝ ʧʨʦʛʨʘʤʠ ʥʝ ʚ ʟʤʦʟʽ ʩʝʨʡʦʟʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʫ ʤʦʞʣʠʚʽʩʪʴ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʢʣʘʜʫ ʧʨʽʦʨʠʪʝʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʦʢʽʚ ʟ 

ʧʝʨʝʨʠʚʘʥʥʷʤʠ ʚʭʦʜʠʪʴ ʫ ʢʦʤʧʝʪʝʥʮʽʶ ʢʦʥʢʨʝʪʥʦʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ Java. 

ʅʘʡʯʘʩʪʽʰʝ ʪʚʝʨʜʠʭ ʛʘʨʘʥʪʽʡ ʧʦʚʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʥʦ ʧʣʘʥʫʚʘʥʥʷ 

ʟʘʚʜʘʥʴ ʥʝ ʽʩʥʫʻ - ʤʦʞʥʘ ʪʽʣʴʢʠ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʧʝʨʝʚʘʛʘ ʚ ʪʽʤ ʘʙʦ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʽʜʜʘʥʦ ʧʦʪʦʢʫ, ʱʦ ʚʦʣʦʜʽʻ ʙʽʣʴʰʝ ʚʠʩʦʢʠʤ ʧʨʽʦʨʠʪʝʪʦʤ. 

ɺʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʧʦʪʦʢʫ ʚʽʜʧʦʚʽʜʘʻ ʧʨʽʦʨʠʪʝʪʫ ʧʦʪʦʢʫ-

"ʙʘʪʴʢʘ". ɺʝʣʠʯʠʥʘ ʧʨʽʦʨʠʪʝʪʫ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ 

ʤʝʪʦʜʫ setPriority ʟ ʘʨʛʫʤʝʥʪʦʤ ʟ ʽʥʪʝʨʚʘʣʫ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ 

ʽʤʝʥʦʚʘʥʠʭ ʢʦʥʩʪʘʥʪ MIN_PRIORITY ʽ MAX_PRIORITY, ʚʠʟʥʘʯʝʥʠʭ ʫ ʩʢʣʘʜʽ 

ʢʣʘʩʫ Thread. 

ʇʨʽʦʨʠʪʝʪʫ ʧʦʪʦʢʫ, ʧʨʦʧʦʥʦʚʘʥʦʤʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʚʽʜʧʦʚʽʜʘʻ 

ʢʦʥʩʪʘʥʪʘ NORM_PRIORITY. ʇʨʽʦʨʠʪʝʪ ʧʨʘʮʶʶʯʦʛʦ ʧʦʪʦʢʫ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʟʤʽʥʶʚʘʪʠ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ. ʗʢʱʦ ʧʨʽʦʨʠʪʝʪ ʧʦʪʦʢʫ ʟʥʠʞʫʻʪʴʩʷ, ʩʠʩʪʝʤʘ 

ʤʦʞʝ ʧʝʨʝʜʘʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʽʥʰʦʤʫ ʧʦʪʦʢʫ, ʦʩʢʽʣʴʢʠ ʚʠʭʽʜʥʠʡ 

ʚʪʨʘʪʠʪʴ "ʯʣʝʥʩʪʚʦ" ʫ ʛʨʫʧʽ ʧʦʪʦʢʽʚ ʟ ʥʘʡʚʠʱʠʤʠ ʧʨʽʦʨʠʪʝʪʘʤʠ. ʑʦʙ 

ʦʜʝʨʞʘʪʠ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʧʦʪʦʢʫ, ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʝʪʦʜʦʤ 

getPriority. 

ɯʩʥʫʶʪʴ ʤʝʪʦʜʠ ʚ ʢʣʘʩʽ Thread ʷʢʽ ʢʝʨʫʶʪʴ ʧʣʘʥʫʚʘʥʥʷʤ ʧʦʪʦʢʽʚ ʫ 

ʩʠʩʪʝʤʽ. 

¶ public static void sleep(long millis) throws InterruptedException -

ʧʨʠʧʠʥʷʻ ʨʦʙʦʪʫ ʧʦʪʦʢʫ ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʟʘʟʥʘʯʝʥʝ ʯʠʩʣʦ ʤʠʣʣʠʩʝʢʫʥʜ. ñʗʢ 
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ʤʽʥʽʤʫʤò ʦʟʥʘʯʘʻ, ʱʦ ʥʝ ʽʩʥʫʻ ʛʘʨʘʥʪʽʡ ʧʦʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʧʦʪʦʢʫ ʪʦʯʥʦ ʚ 

ʟʘʟʥʘʯʝʥʠʡ ʯʘʩ.  

¶ public static void sleep(long millis, int nanos) throws InterruptedException 

-  ʧʨʠʧʠʥʷʻ ʨʦʙʦʪʫ ʧʦʪʦʢʫ ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʟʘʟʥʘʯʝʥʝ ʯʠʩʣʦ ʤʠʣʣʠʩʝʢʫʥʜ ʽ 

ʜʦʜʘʪʢʦʚʝ ʯʠʩʣʦ ʥʘʥʦʩʝʢʫʥʜ. ɿʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʚ ʥʘʥʦʩʝʢʫʥʜʘʭ ʣʝʞʠʪʴ ʫ 

ʜʽʘʧʘʟʦʥʽ 0-999999. 

¶ public static void yield() - ʧʦʪʽʢ ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ, ʱʦʙ ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ ʡ ʽʥʰʠʤ ʧʦʪʦʢʘʤ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ. ʇʣʘʥʫʚʘʣʴʥʠʢ ʧʦʪʦʢʽʚ 

ʚʠʙʠʨʘʻ ʥʦʚʠʡ ʧʦʪʽʢ ʩʝʨʝʜ ʧʦʪʦʢʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ, ʫ ʩʠʩʪʝʤʽ. ʇʨʠ ʮʴʦʤʫ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʠʡ ʧʦʪʽʢ, ʱʦ ʪʽʣʴʢʠ ʱʦ ʧʦʩʪʫʧʠʚʩʷ ʢʝʨʫʚʘʥʥʷ, ʷʢʱʦ 

ʡʦʛʦ ʧʨʽʦʨʠʪʝʪ ʚʠʷʚʠʪʴʩʷ ʥʘʡʚʠʱʠʤ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. 

class Babble extends Thread {  

// ʧʝʨʝʜʘʚʘʪʠ ʢʝʨʫʚʘʥʥʷ ʽʥʰʠʤ ʧʦʪʦʢʘʤ? 

static boolean doYield;   

// ʢʽʣʴʢʦʩʪʝʡ ʧʦʚʪʦʨʽʚ ʧʨʠ ʚʠʚʦʜʽ String word;  

static int howOften;  

Babble(String whatToSay) { word = whatToSay; }  

public void run() {  

   for (int i = 0; i < howOften; i++) {  

   System.out.println(word);  

   if (doYield) yield(); // ʧʝʨʝʜʘʪʠ ʢʝʨʫʚʘʥʥʷ ʽʥʰʦʤʫ ʧʦʪʦʢʫ }} 

public static void main(String[] args) {  

   howOften = Integer.parseInt(args[1]);  

   doYield = new Boolean(args[0]).booleanValue();   

   Thread cur = currentThread();  

   cur.setPriority(Thread.MAX_PRIORITY);  

   for (int i = 2; i < args.length; i++)  

   new Babble(args[i]) .start(); }}  

ʂʦʣʠ ʧʦʪʦʢʠ ʧʨʘʮʶʶʪʴ, ʥʝ ʧʝʨʝʜʘʶʯʠ ʢʝʨʫʚʘʥʥʷ ʦʜʠʥ ʦʜʥʦʤʫ, ʾʤ 

ʧʨʠʜʽʣʷʶʪʴʩʷ ʙʽʣʴʰʽ ʢʚʘʥʪʠ ʯʘʩʫ - ʟʚʠʯʘʡʥʦ ʮʴʦʛʦ ʙʫʚʘʻ ʜʦʩʠʪʴ, ʱʦʙ 

ʟʘʢʽʥʯʠʪʠ ʚʠʚʽʜ ʫ ʤʦʥʦʧʦʣʴʥʦʤʫ ʨʝʞʠʤʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʽʟ 

ʧʨʠʩʚʦʻʥʥʷʤ doYield ʟʥʘʯʝʥʥʷ false: 

Babble false 2 Did  DidNot  

ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

Did  

Did  

DidNot  

DidNot  
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ʗʢʱʦ ʢʦʞʥʠʡ ʧʦʪʽʢ ʧʝʨʝʜʘʻ ʢʝʨʫʚʘʥʥʷ ʧʽʩʣʷ ʯʝʨʛʦʚʦʛʦ println, ʪʦ ʽʥʰʽ 

ʧʦʪʦʢʠ ʪʘʢʦʞ ʦʜʝʨʞʘʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ. ʗʢʱʦ ʧʨʠʩʚʦʪʠ doYield 

ʟʥʘʯʝʥʥʷ true: 

Babble true 2 Did DidNot  

ʪʦ ʽʥʰʽ ʧʦʪʦʢʠ ʪʘʢʦʞ ʟʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʤʽʞ ʯʝʨʛʦʚʠʤʠ ʚʠʚʦʜʘʤʠ ʡ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʙʫʜʫʪʴ ʫʩʪʫʧʘʪʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʧʨʠʚʝʜʝ (ʷʢ ʚʘʨʽʘʥʪ) ʜʦ 

ʥʘʩʪʫʧʥʦʛʦ: 

Did  

DidNot  

Did  

DidNot  
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ʈʆɿɼɯʃ 6 
6.1. ɺɿɸɭʄʅɽ ɹʃʆʂʋɺɸʅʅʗ  ʇʆʊʆʂɯɺ 

ʗʢʱʦ ʻ ʜʚʘ ʧʦʪʦʢʠ ʡ ʜʚʘ ʦʙ'ʻʢʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʙʣʦʢʫʚʘʥʥʶ, ʚʠʥʠʢʘʻ 

ʥʝʙʝʟʧʝʢʘ ʚʠʥʠʢʥʝʥʥʷ ʚʟʘʻʤʦʙʣʦʢʫʚʘʥʥʷ - ʢʦʞʥʠʡ ʟ ʧʦʪʦʢʽʚ ʚʦʣʦʜʽʻ 

ʙʣʦʢʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʦʙ'ʻʢʪʘ ʡ ʦʯʽʢʫʻ ʟʚʽʣʴʥʝʥʥʷ ʽʥʰʦʛʦ ʦʙ'ʻʢʪʘ. ʗʢʱʦ ʦʙ'ʻʢʪ 

X ʚʦʣʦʜʽʻ synchronized ʤʝʪʦʜʦʤ, ʱʦ ʚʠʢʣʠʢʘʻ synchronized ʤʝʪʦʜ ʦʙ'ʻʢʪʘ Y, a 

Y, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʪʘʢʦʞ ʤʘʻ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʤʝʪʦʜ, ʱʦ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ 

synchronized ʤʝʪʦʜʫ ʦʙ'ʻʢʪʘ X, ʜʚʘ ʧʦʪʦʢʠ ʤʦʞʫʪʴ ʧʝʨʝʙʫʚʘʪʠ ʚ ʩʪʘʥʽ 

ʦʯʽʢʫʚʘʥʥʷ ʚʟʘʻʤʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ, ʱʦʙ ʦʧʘʥʫʚʘʪʠ ʙʣʦʢʫʚʘʥʥʷʤ, ʽ ʞʦʜʝʥ ʟ 

ʥʠʭ ʥʝ ʚʠʷʚʠʪʴʩʷ ʟʜʘʪʥʠʡ ʧʨʦʜʦʚʞʠʪʠ ʨʦʙʦʪʫ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʣʽʥʯʝʤ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class Friends {  

  private Friends partner;  

  private String name;  

  public Friends(String name){ this.name = name; }  

  public synchronized void hug(){  

  Systern.out.println(Thread.cuʛrentThread(). getName()+"ʚ" + 

name + ".hug() ʥʘʤʘʛʘʻʪʴʩʷ  ʚʠʢʣʠʢʘʪʠ" + partner.name + 

".hugBack()") ;  

  partner.hugBack();}  

  private synchronized void hugBack(){  

  System.out.println(Thread.currentThread().getName()+ " ʚ  " + 

name + ".hugBack()"); }  

  public void becomeFriend(Friends partner)  {  

  t his.partner = partner;  

}}  

ɼʘʣʽ ʤʦʞʣʠʚʠʡ ʥʘʩʪʫʧʥʠʡ ʩʮʝʥʘʨʽʡ: 

public static void main(string[]  args)  {  

  final Friends jareth = new Friends("jareth");  

  final Friends ʩʦʛʫ = new Friends("cory"); 

  jareth.becomeFriend(ʩʦʛʫ); cory.becomeFriend(jareth); 

  new Thread(new Runnable(){  

  public void run(){ jareth.hug();}},ñthread1ò).start(); 

  new Thread(new Runnable(){  

  public void run(){ cory.hug();}},ñthread2ò).start(); 

}  

ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʻ ʥʘʩʪʫʧʥʠʡ ʩʮʝʥʘʨʽʡ: 

1. Thread 1 ʚʠʢʣʠʢʘʻ synchronized ʤʝʪʦʜ jareth.hug(); ʪʝʧʝʨ thread 1 

ʚʦʣʦʜʽʻ ʙʣʦʢʫʚʘʥʥʷʤ ʦʙ'ʻʢʪʘ jareth. 



63 

 

2. Thread 2 ʚʠʢʣʠʢʘʻ synchronized ʤʝʪʦʜ cory.hug(); ʪʝʧʝʨ thread 2 ʚʦʣʦʜʽʻ 

ʙʣʦʢʫʚʘʥʥʷʤ ʦʙ'ʻʢʪʘ ʩʦrʫ; 

3. jareth.hug() ʚʠʢʣʠʢʘʻ synchronized ʤʝʪʦʜ ʩʦrʫ.hugBack(); thread 1 

ʧʨʠʧʠʥʷʻ ʚʠʢʦʥʘʥʥʷ, ʧʝʨʝʭʦʜʷʯʠ ʚ ʩʪʘʜʽʶ ʦʯʽʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʭʚʘʪʘ ʙʣʦʢʫʚʘʥʥʷ ʩʦrʫ (ʷʢʦʾ ʚ ʮʝʡ ʤʦʤʝʥʪ ʚʦʣʦʜʽʻ thread 2); 

4. cory.hug() ʚʠʢʣʠʢʘʻ synchronized ʤʝʪʦʜ jareth.hugBack(); thread 2 

ʧʨʠʧʠʥʷʻ ʚʠʢʦʥʘʥʥʷ, ʧʝʨʝʭʦʜʷʯʠ ʚ ʩʪʘʜʽʶ ʦʯʽʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʭʚʘʪʘ ʙʣʦʢʫʚʘʥʥʷ jareth (ʷʢʦʾ ʚ ʮʝʡ ʤʦʤʝʥʪ ʚʦʣʦʜʽʻ thread 1). 

 ʇʨʦʛʨʘʤʘ ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʚʩʪʠʛʥʝ ʚʠʚʝʩʪʠ: 

Thread 1 ʚ jareth.hug()  ʥʘʤʘʛʘʻʪʴʩʷ  ʚʠʢʣʠʢʘʪʠ ʩʦʛʫ.hugBack()  

Thread 2  ʚ cory.hug() ʥʘʤʘʛʘʻʪʴʩʷ  ʚʠʢʣʠʢʘʪʠ jareth.hugBack() 

ʇʽʩʣʷ ʧʨʦʛʨʘʤʘ ʟʘʚʠʩʘʻ. ɿʨʦʟʫʤʽʣʦ, ʥʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʧʦʚʝʟʝ, ʽ ʦʜʠʥ ʟ 

ʧʦʪʦʢʽʚ ʟʫʤʽʻ ʚʠʢʦʥʘʪʠ ʢʦʜ hug ʮʽʣʢʦʤ ʱʝ ʜʦ ʤʦʤʝʥʪʫ ʩʪʘʨʪʫ ʜʨʫʛʦʛʦ ʧʦʪʦʢʫ. 

 

6.2. ɿɸɺɽʈʐɽʅʅʗ ɺʀʂʆʅɸʅʅʗ ʇʆʊʆʂʋ 
 ʇʨʦ ʧʦʪʽʢ, ʱʦ ʧʨʠʩʪʫʧʠʚʩʷ ʜʦ ʨʦʙʦʪʠ, ʛʦʚʦʨʷʪʴ ʷʢ ʧʨʦ ʜʽʶʯʠʡ (alive), ʽ 

ʤʝʪʦʜ isAlive ʪʘʢʦʛʦ ʧʦʪʦʢʫ ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ true. ʇʦʪʽʢ ʧʨʦʜʦʚʞʫʻ 

ʟʘʣʠʰʘʪʠʩʷ ʜʽʶʯʦʾ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʟʫʧʠʥʝʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ 

ʦʜʥʦʛʦ ʽʟ ʪʨʴʦʭ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ: 

¶ ʤʝʪʦʜ run ʟʘʚʝʨʰʠʚ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʘʣʴʥʠʤ ʦʙʨʘʟʦʤ; 

¶ ʨʦʙʦʪʘ ʤʝʪʦʜʫ run ʧʝʨʝʨʚʘʥʘ; 

¶ ʚʠʢʣʠʢʘʥʦ ʤʝʪʦʜ destroy ʦʙ'ʻʢʪʘ ʧʦʪʦʢʫ. 

 ʇʦʚʝʨʥʝʥʥʷ ʟ ʤʝʪʦʜʫ run ʟʘ ʜʦʧʦʤʦʛʦʶ return ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʢʦʜʫ - ʮʝ ʥʦʨʤʘʣʴʥʠʡ ʩʧʦʩʽʙ ʟʘʢʽʥʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʧʦʪʦʢʫ. 

 ɺʠʢʣʠʢ ʤʝʪʦʜʫ destroy ʦʙ'ʻʢʪʘ ʧʦʪʦʢʫ - ʮʝ ʟʦʚʩʽʤ ʨʘʜʠʢʘʣʴʥʠʡ ʢʨʦʢ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʽʢ "ʧʦʤʠʨʘʻ" ʨʘʧʪʦʚʦ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʩʘʤʝ ʚʽʥ 

ʚʠʢʦʥʫʻ ʚ ʮʝʡ ʤʦʤʝʥʪ, ʽ ʥʝ ʟʚʽʣʴʥʷʻ ʥʽ ʦʜʥʽʻʾ ʽʟ ʟʘʭʦʧʣʝʥʠʭ ʙʣʦʢʫʚʘʥʴ, ʪʦʤʫ 

ʽʥʰʽ ʧʦʪʦʢʠ ʤʦʞʫʪʴ ʟʘʣʠʰʠʪʠʩʷ ʚ ʩʪʘʥʽ ʥʝʩʢʽʥʯʝʥʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ. 
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 ɹʘʛʘʪʴʤʘ java-ʤʘʰʠʥʘʤʠ ʤʝʪʦʜ destroy ʥʝ ʧʽʜʪʨʠʤʫʻʪʴʩʷ, ʽ ʡʦʛʦ ʚʠʢʣʠʢ 

ʪʷʛʥʝ ʚʠʢʠʜʘʥʥʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ NoSuchMethodError, ʟʜʘʪʥʦʛʦ ʧʨʠʧʠʥʠʪʠ 

ʨʦʙʦʪʫ ʧʦʪʦʢʫ-ʽʥʽʮʽʘʪʦʨʘ, ʘ ʥʝ ʪʦʛʦ ʧʦʪʦʢʫ, ʟʘʚʝʨʰʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʘʣʦʩʷ. 

 

6.3. ʂʆʈɽʂʊʅɽ ɿɸɺɽʈʐɽʅʅʗ ʈʆɹʆʊʀ ʇʆʊʆʂʋ 
ʄʦʞʝ ʚʠʥʠʢʥʫʪʠ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʧʦʪʽʢ ʩʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʝʚʥʦʾ ʤʝʪʠ, ʘ ʧʦʪʽʤ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʨʚʘʪʠ ʧʝʨʰ, ʥʽʞ ʚʽʥ 

ʚʠʨʽʰʠʪʴ ʧʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʪʦʢʫ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ interrupt, ʽ ʢʦʜ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʠʥʝʥ ʩʘʤ ʩʪʝʞʠʪʠ ʟʘ ʧʦʜʽʻʶ ʧʝʨʝʨʠʚʘʥʥʷ ʡ 

ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

ʇʦʪʽʢ 1: 

thread2.interrupt();  

ʇʦʪʽʢ 2: 

while(! Interr upted()){  

// ʱʦʩʴ ʨʦʙʠʪʴʩʷ 

...}  

ʄʝʪʦʜ interrupt ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʧʨʠʤʫʰʫʻ ʧʦʪʽʢ ʧʨʠʧʠʥʷʪʠ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ, ʭʦʯʘ ʯʘʩʪʦ ʧʝʨʝʨʠʚʘʻ ʩʧʣʷʯʠʡ ʨʝʞʠʤ ʘʙʦ ʨʝʞʠʤ ʦʯʽʢʫʚʘʥʥʷ 

ʧʦʪʦʢʫ, ʱʦ ʚʠʢʦʥʫʻ ʚʽʜʧʦʚʽʜʥʦ ʬʫʥʢʮʽʾ sleep ʘʙʦ wait. 

  ɼʦ ʤʝʭʘʥʽʟʤʫ ʧʝʨʝʨʠʚʘʥʥʷ ʨʦʙʦʪʠ ʧʦʪʦʢʫ ʤʘʶʪʴ ʚʽʜʥʦʩʠʥʠ ʥʘʩʪʫʧʥʽ 

ʤʝʪʦʜʠ: 

¶ interrupt()  - ʧʦʩʠʣʘʻ ʧʦʪʦʢʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʝʨʝʨʠʚʘʥʥʷ; 

¶ isInterrupted()  - ʧʝʨʝʚʽʨʷʻ, ʯʠ ʙʫʣʘ ʧʝʨʝʨʚʘʥʘ ʨʦʙʦʪʘ ʧʦʪʦʢʫ ʚʠʢʣʠʢʦʤ 

ʤʝʪʦʜʫ interrupt; 

¶ interrupted()  - ʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ, ʱʦ ʧʝʨʝʚʽʨʷʻ, ʯʠ ʚʠʢʦʥʫʚʘʣʦʩʷ 

ʧʝʨʝʨʠʚʘʥʥʷ ʧʦʪʦʢʫ, ʽ ʦʯʠʱʘʶʱʠʡ "ʩʪʘʥ ʧʝʨʝʨʠʚʘʥʥʷ" ʧʦʪʦʢʫ. ʆʩʪʘʥʥʻ 

ʤʦʞʝ ʙʫʪʠ ʦʯʠʱʝʥʦ ʪʽʣʴʢʠ ʩʘʤʠʤ ʧʦʪʦʢʦʤ "ʟʦʚʥʽʰʥʽʭ" ʩʧʦʩʦʙʽʚ 

ʩʢʘʩʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʝʨʝʨʠʚʘʥʥʷ, ʧʦʩʣʘʥʦʛʦ ʧʦʪʦʢʫ, ʥʝ ʽʩʥʫʻ. 
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 ʇʝʨʝʨʠʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ interrupt ʟʚʠʯʘʡʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʦʪʦʢʫ, ʘʣʝ ʜʝʷʢʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ sleep ʽ wait, ʙʫʜʫʯʠ 

ʧʝʨʝʨʚʘʥʠʤʠ, ʚʽʜʦʙʨʦʞʘʶʪʴ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ interruptedException. 

 ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʷʢʱʦ ʧʦʪʽʢ ʫ ʤʦʤʝʥʪ ʧʝʨʝʨʠʚʘʥʥʷ ʡʦʛʦ ʨʦʙʦʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ interrupt ʚʠʢʦʥʫʻ ʦʜʠʥ ʽʟ ʮʠʭ ʤʝʪʦʜʽʚ, ʚʦʥʠ ʛʝʥʝʨʫʶʪʴ 

ʚʠʢʣʶʯʝʥʥʷ InterruptedException. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʪʘʥ ʧʝʨʝʨʠʚʘʥʥʷ ʧʦʪʦʢʫ 

ʦʯʠʱʘʻʪʴʩʷ, ʪʦʤʫ ʢʦʜ, ʱʦ ʦʙʨʦʙʣʷʻ ʚʠʢʣʶʯʝʥʥʷ InterruptedException, 

ʟʚʠʯʘʡʥʦ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

void tick(int count,long pauseTime){  

    try {  

      for (int i  =0; i< co unt;i++)  {  

        System.out.println('...');  

        Thread.sleep(pauseTime);  

      }}  

    catch(interruptedException e){  

      Thread.currentThread().interrupt();  

 }}  

ʄʝʪʦʜ tick ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʩʠʤʚʦʣ ʢʨʘʧʢʠ count ʨʘʟ, "ʟʘʩʠʧʘʶʯʠ" 

ʧʽʩʣʷ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ ʥʘ ʧʝʨʽʦʜ ʯʘʩʫ, ʷʢʽʡ ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ pauseTime, 

ʚʠʨʘʞʝʥʦʤʫ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ. 

ʗʢʱʦ ʨʦʙʦʪʘ ʧʦʪʦʢʫ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ interrupt ʫ ʤʦʤʝʥʪ 

ʚʠʢʦʥʘʥʥʷ ʾʤ ʤʝʪʦʜʫ tick, ʤʝʪʦʜ sleep ʚʠʢʠʜʘʻ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

InterruptedException. ʂʝʨʫʚʘʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʽʟ ʮʠʢʣʫ for ʫ ʧʨʦʧʦʟʠʮʽʶ catch, 

ʜʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʝʨʝʨʠʚʘʥʥʷ ʧʦʪʦʢʫ ʧʦʩʠʣʘʻ ʟʘʥʦʚʦ. 

 

6.4. ʆʏɯʂʋɺɸʅʅʗ ɿɸɺɽʈʐɽʅʅʗ ʈʆɹʆʊʀ ʇʆʊʆʂʋ 
ʇʦʪʽʢ ʟʜʘʪʥʠʡ ʯʝʢʘʪʠ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʽʥʰʦʛʦ ʧʦʪʦʢʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʜʠʥ ʟ ʨʽʟʥʦʚʠʜʽʚ ʤʝʪʦʜʫ join. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

class CalcThread extends Thread {  

  private double  result;  

  public void run()  { result = calculate(); }  

  public double getResult(){return  result; }  

  public double calculate() {  

   //   ...   ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʧʦʣʷ  result } } 

 class  showjoin  {  

    publ ic static void main(string[]   args)   {  

    CalcThread calc = new CalcThread();  

    calc.start() ;  
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    ...  

    try{  

      calc.join();  

      System.out.println (ñThe result is " + calc.getResult());}  

    catch (InterruptedException e){  

      System.ou t.println(ñthe thread is interrupted");}} 

    ...  

}  

ɺʠʭʽʜ ʟ join ʦʟʥʘʯʘʻ, ʱʦ ʨʦʙʦʪʘ ʤʝʪʦʜʫ CalcThread.run ʟʘʚʝʨʰʝʥʘ ʡ 

ʟʥʘʯʝʥʥʷ result ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʚ ʧʦʪʦʯʥʦʤʫ ʧʦʪʦʮʽ. ʄʝʪʦʜ join ʤʘʻ 

ʪʨʠ ʬʦʨʤʠ: 

1. public final  void join(long millis) throws InterruptedException  - ʦʯʽʢʫʻ 

ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʦʪʦʢʫ ʘʙʦ ʟʘʢʠʥʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ, 

ʚʠʨʘʞʝʥʦʛʦ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʱʦ ʚʽʜʙʫʜʝʪʴʩʷ ʨʘʥʽʰʝ. 

ʅʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʟʥʘʯʘʻ ʟʘʚʜʘʥʥʷ ʥʝʩʢʽʥʯʝʥʥʦʛʦ ʧʨʦʤʽʞʢʫ 

ʯʘʩʫ. ʗʢʱʦ ʨʦʙʦʪʘ ʧʦʪʦʢʫ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʚ ʤʦʤʝʥʪ ʦʯʽʢʫʚʘʥʥʷ, 

ʚʠʢʠʜʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ InterruptedException; 

2. public final  void join(long millis, int nanos) throws  InterruptedException 

- ʙʽʣʴʰ ʯʫʪʣʠʚʘ ʚʝʨʩʽʷ ʤʝʪʦʜʫ. ɺʝʣʠʯʠʥʘ ʽʥʪʝʨʚʘʣʫ ʦʯʽʢʫʚʘʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ: millis (ʚʠʨʘʞʝʥʦʾ ʚ ʤʠʣʣʠʩʝʢʫʥʜʘʭ) ʽ nanos 

(ʫ ʥʘʥʦʩʝʢʫʥʜʘʭ). ɿʥʦʚʫ, ʩʫʤʘʨʥʝ ʥʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʟʥʘʯʘʻ 

ʥʝʩʢʽʥʯʝʥʥʝ ʦʯʽʢʫʚʘʥʥʷ. ɺʝʣʠʯʠʥʘ nanos ʧʦʚʠʥʥʘ ʧʝʨʝʙʫʚʘʪʠ ʚ ʧʨʦʤʽʞʢʫ 

0-999999; 

3. public final void join()  throws InterruptedException  - ʤʝʪʦʜ ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʫ ʟʘ ʫʤʦʚʠ join(0). ɺʥʫʪʨʽʰʥʷ ʨʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ join ʤʦʞʝ 

ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʚ ʥʘʩʪʫʧʥʠʭ ʪʝʨʤʽʥʘʭ: while(isAlive())  wait(). 

 

6.5. ʇʆʊʆʂʀ ï ɼɽʄʆʅʀ 
ɯʩʥʫʶʪʴ ʜʚʘ ʚʠʜʠ ʧʦʪʦʢʽʚ - ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʽ (user) ʽ ʧʦʪʦʢʠ - ʜʝʤʦʥʠ 

(daemon). ʅʘʷʚʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʭ ʧʦʪʦʢʽʚ ʟʙʝʨʽʛʘʻ ʜʦʜʘʪʦʢ ʫ 

ʧʨʘʮʶʶʯʦʤʫ ʩʪʘʥʽ. ʂʦʣʠ ʚʠʢʦʥʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʟ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʭ 

ʧʦʪʦʢʽʚ ʟʘʚʝʨʰʫʻʪʴʩʷ, ʜʽʷʣʴʥʽʩʪʴ ʚʩʽʭ ʜʝʤʦʥʽʚ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʡ ʜʦʜʘʪʦʢ 

ʬʽʥʽʰʫʻ. 
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ʇʝʨʝʨʠʚʘʥʥʷ ʨʦʙʦʪʠ ʜʝʤʦʥʽʚ ʩʭʦʞʝ ʥʘ ʚʠʢʣʠʢ ʤʝʪʦʜʫ destroy - ʚʦʥʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʧʪʦʚʦ ʡ ʥʝ ʟʘʣʠʰʘʻ ʧʦʪʦʢʘʤ ʥʽʷʢʠʭ ʰʘʥʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʝʨʰʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, - ʪʦʤʫ ʜʝʤʦʥʠ ʦʙʤʝʞʝʥʽ ʫ ʚʠʙʦʨʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. 

ɼʣʷ ʜʦʜʘʥʥʷ ʧʦʪʦʢʫ ʩʪʘʪʫʩʫ ʜʝʤʦʥʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜ 

setDaemon(true), ʚʠʟʥʘʯʝʥʥʠʡ ʫ ʢʣʘʩʽ Thread. ʇʝʨʝʚʽʨʠʪʠ ʧʨʠʥʘʣʝʞʥʽʩʪʴ 

ʧʦʪʦʢʫ ʜʦ ʢʘʪʝʛʦʨʽʾ ʜʝʤʦʥʽʚ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ isDaemon(). ɿʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʩʪʘʪʫʩ ʜʝʤʦʥʘ ʫʩʧʘʜʢʦʚʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʚʽʜ ʧʦʪʦʢʫ-"ʙʘʪʴʢʘ" ʫ 

ʤʦʤʝʥʪ ʩʪʚʦʨʝʥʥʷ ʡ ʧʽʩʣʷ ʩʪʘʨʪʫ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʠʡ; ʩʧʨʦʙʘ ʚʠʢʣʠʢʫ 

setDaemon(true) ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦʪʦʢʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ II legalThreadStateException.   

ʄʝʪʦʜ main ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʦʨʦʜʞʫʻ ʧʦʪʦʢʠ ʟʽ ʩʪʘʪʫʩʦʤ 

ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʭ. 

 

6.6. ʂɺɸʃɯʌɯʂɸʊʆʈ VOLATILE 
ʄʦʚʘ ʛʘʨʘʥʪʫʻ, ʱʦ ʦʧʝʨʘʮʽʾ ʯʠʪʘʥʥʷ ʡ ʟʘʧʠʩʫ ʙʫʜʴ-ʷʢʠʭ ʟʥʘʯʝʥʴ, ʢʨʽʤ 

ʩʪʦʩʦʚʥʠʭ ʜʦ ʪʠʧʽʚ long ʘʙʦ double, ʟʘʚʞʜʠ ʚʠʢʦʥʫʶʪʴʩʷ ʘʪʦʤʘʨʥʠʤ ʦʙʨʘʟʦʤ 

- ʚʽʜʧʦʚʽʜʥʘ ʟʤʽʥʥʘ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʙʫʜʝ ʤʽʩʪʠʪʠ ʪʽʣʴʢʠ ʪʝ ʟʥʘʯʝʥʥʷ, 

ʱʦ ʟʙʝʨʝʞʝʥʦ ʧʝʚʥʠʤ ʧʦʪʦʢʦʤ, ʘʣʝ ʥʝ ʷʢʫʩʴ ʩʫʤʽʰ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʢʽʣʴʢʦʭ 

ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʟʘʧʠʩʫ. ʆʜʥʘʢ, ʘʪʦʤʘʨʥʠʡ ʜʦʩʪʫʧ ʥʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʧʦʪʽʢ 

ʟʘʚʞʜʠ ʟʤʦʞʝ ʤʘʪʠ ʩʘʤʫ ʦʩʪʘʥʥʶ ʚʝʨʩʽʶ ʟʥʘʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʦʛʦ ʚ ʟʤʽʥʥʽʡ. 

ʂʚʘʣʽʬʽʢʘʪʦʨ volatile ʧʦʚʽʜʦʤʣʷʻ ʢʦʤʧʽʣʷʪʦʨʫ, ʱʦ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʝ ʚ ʥʝʧʝʨʝʜʙʘʯʝʥʠʡ ʤʦʤʝʥʪ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

currentvalue = 5;  

 for  (;;)   {  

  display.showValue(currentvalue);  

  Thread. sleep(1000);  // ʟʘʩʥʫʪʠ ʥʘ ʦʜʥʫ ʩʝʢʫʥʜʫ } 

ʗʢʱʦ ʤʝʪʦʜ showValue ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ 

currentvalue, ʢʦʤʧʽʣʷʪʦʨ ʚʽʣʴʥʠʡ ʚʠʩʫʥʫʪʠ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʫʩʝʨʝʜʠʥʽ 

ʮʠʢʣʫ for ʮʝ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʥʝʟʤʽʥʥʝ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʫ 

ʩʘʤʫ ʢʦʥʩʪʘʥʪʫ 5 ʥʘ ʢʦʞʥʽʡ ʽʪʝʨʘʮʽʾ ʮʠʢʣʫ ʧʨʠ ʚʠʢʣʠʢʫ showValue. ɸʣʝ ʷʢʱʦ 
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ʚʤʽʩʪ ʧʦʣʷ currentvalue ʫ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʮʠʢʣʫ ʧʽʜʜʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʰʠʭ ʧʦʪʦʢʽʚ, ʧʨʠʧʫʱʝʥʥʷ ʢʦʤʧʽʣʷʪʦʨʘ ʚʠʷʚʠʪʴʩʷ ʥʝʚʽʨʥʠʤ. 

ʊʦʤʫ ʧʨʘʚʠʣʴʥʦ ʦʛʦʣʦʩʠʪʠ ʟʤʽʥʥʫ currentvalue, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ volatile: 

     volatile int currentvalue = 5;  

 

6.7. ʂʃɸʉ THREADGROUP 
ʇʦʪʦʢʠ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ ʚ ʛʨʫʧʠ ʧʦʪʦʢʽʚ ʧʦ ʤʽʨʢʫʚʘʥʥʷʭ 

ʧʦʣʽʧʰʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʡ ʙʝʟʧʝʢʠ. ʆʜʥʘ ʛʨʫʧʘ ʧʦʪʦʢʽʚ ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʽʥʰʽʡ 

ʛʨʫʧʽ, ʩʪʘʥʦʚʣʷʯʠ ʽʻʨʘʨʭʽʶ ʟ ʦʩʥʦʚʥʦʶ ʛʨʫʧʦʶ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ. ʇʦʪʦʢʠ, 

ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʛʨʫʧʠ, ʤʦʞʫʪʴ ʫʧʨʘʚʣʷʪʠʩʷ ʦʜʥʦʨʘʟʦʚʦ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ 

ʤʦʞʥʘ ʧʝʨʝʨʚʘʪʠ ʨʦʙʦʪʫ ʚʽʜʨʘʟʫ ʚʩʽʭ ʧʦʪʦʢʽʚ ʛʨʫʧʠ ʘʙʦ ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ ʥʠʭ 

ʻʜʠʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʚʠʢʦʥʘʥʥʷ.  

ʆʙ'ʻʢʪʠ ʛʨʫʧ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ ʜʣʷ ʟʘʚʜʘʥʥʷ ʚʝʨʭʥʴʦʾ 

ʛʨʘʥʠʮʽ ʟʥʘʯʝʥʴ ʧʨʽʦʨʠʪʝʪʽʚ ʧʦʪʦʢʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʩʷ ʜʦ ʛʨʫʧʠ. ʇʽʩʣʷ ʚʠʢʣʠʢʫ 

ʤʝʪʦʜʫ setMaxPriority ʟ ʧʝʨʝʜʘʯʝʶ ʡʦʤʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʡʙʽʣʴʰʦʛʦ 

ʧʨʠʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʙʫʜʴ-ʷʢʘ ʩʧʨʦʙʘ ʟʘʚʜʘʥʥʷ ʟʥʘʯʝʥʥʷ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʨʽʛ, ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʧʦʪʦʢʫ 

ʪʽʣʴʢʠ ʜʦ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

static synchronized void  maxThread(Thread thr, intpriority){  

 ThreadGroup grp = thr.getThreadGroup();      

 thr.setPriority(priority) ;    

 grp.setMaxPriority(thr.getPriority()  -  1);  

}  

ʂʣʘʩ ThreadGroup ʧʽʜʪʨʠʤʫʶʪʴ ʥʘʩʪʫʧʥʽ ʢʦʥʩʪʨʫʢʪʦʨʠ ʡ ʤʝʪʦʜʠ: 

¶ public ThreadGroup(String name) - ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ ʢʣʘʩʫ 

ThreadGroup, ʱʦ ʥʘʣʝʞʠʪʴ ʪʽʡ ʛʨʫʧʽ ʧʦʪʦʢʽʚ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʠʪʩʷ ʡ ʧʦʪʽʢ-

"ʙʘʪʴʢʦ". ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʦʙ'ʻʢʪʽʚ ʧʦʪʦʢʽʚ, ʽʤʝʥʘ ʛʨʫʧ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʠʢʦʥʫʶʯʦʶ ʩʠʩʪʝʤʦʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘʣʝ ʷʢ ʧʘʨʘʤʝʪʨ name ʽʤ'ʷ ʛʨʫʧʠ 

ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʝ ʟʥʘʯʝʥʥʷ null; 

¶  public ThreadGroup(ʊhreadGroup parent,  String name) - ʩʪʚʦʨʶʻ ʥʦʚʠʡ 

ʦʙ'ʻʢʪ ʢʣʘʩʫ ThreadGroup ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʽʤ'ʷʤ name ʫ ʩʢʣʘʜʽ "ʙʘʪʴʢʽʚʩʴʢʦʾ" 
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ʛʨʫʧʠ ʧʦʪʦʢʽʚ parent. ʗʢʱʦ ʚ ʷʢʦʩʪʽ parent ʧʝʨʝʜʘʥʝ ʟʥʘʯʝʥʥʷ null, 

ʚʠʢʠʜʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ NullPointerException; 

¶ public final String getName() - ʧʦʚʝʨʪʘʻ ʨʷʜʦʢ -ʽʤ'ʷ ʧʦʪʦʯʥʦʾ ʛʨʫʧʠ 

ʧʦʪʦʢʽʚ; 

¶ public fin al ThreadGroup getParent() - ʧʦʚʝʨʪʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ 

"ʙʘʪʴʢʽʚʩʴʢʦʾ" ʛʨʫʧʠ ʧʦʪʦʢʽʚ ʘʙʦ null, ʷʢʱʦ ʪʘʢʦʛʦ ʥʝʤʘʻ (ʦʩʪʘʥʥʻ 

ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʜʣʷ ʛʨʫʧʠ ʧʦʪʦʢʽʚ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ); 

¶ public final void setDaemon(boolean daemon) - ʥʘʜʘʻ ʧʦʪʦʯʥʦʤʫ ʦʙ'ʻʢʪʫ 

ʛʨʫʧʠ ʧʦʪʦʢʽʚ ʩʪʘʪʫʩ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʘʪʝʛʦʨʽʾ ʛʨʫʧ-ʜʝʤʦʥʽʚ 

¶ public final boolean isDaemon() - ʧʦʚʝʨʪʘʻ ʩʪʘʪʫʩ ʧʨʠʥʘʣʝʞʥʦʩʪʽ 

ʧʦʪʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʛʨʫʧʠ ʧʦʪʦʢʽʚ ʜʦ ʢʘʪʝʛʦʨʽʾ ʛʨʫʧ-ʜʝʤʦʥʽʚ; 

¶ public final void setMaxPriority(int maxpri)  - ʫʩʪʘʥʦʚʣʶʻ ʚʝʨʭʥʶ 

ʛʨʘʥʠʮʶ ʧʨʽʦʨʠʪʝʪʽʚ ʚʠʢʦʥʘʥʥʷ ʜʣʷ ʧʦʪʦʯʥʦʾ ʛʨʫʧʠ ʧʦʪʦʢʽʚ; 

¶ public final int getMaxPriority()  - ʧʦʚʝʨʪʘʻ ʨʘʥʽʰʝ ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ 

ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ ʧʨʽʦʨʠʪʝʪʽʚ ʚʠʢʦʥʘʥʥʷ ʜʣʷ ʧʦʪʦʯʥʦʾ ʛʨʫʧʠ ʧʦʪʦʢʽʚ; 

¶ public final boolean parentOf(ThreadGroup g) - ʧʝʨʝʚʽʨʷʻ, ʯʠ ʻ ʧʦʪʦʯʥʘ 

ʛʨʫʧʘ "ʙʘʪʴʢʽʚʩʴʢʦʾ" ʩʪʦʩʦʚʥʦ ʛʨʫʧʠ g ʘʙʦ ʟʙʽʛʘʻʪʴʩʷ ʽʟ ʛʨʫʧʦʶ g; 

¶  public final void checkAccess() - ʚʠʚʦʜʝ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

SecurityException, ʷʢʱʦ ʧʦʪʦʢʫ ʥʝ ʜʦʟʚʦʣʝʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʘʨʘʤʝʪʨʠ ʛʨʫʧʠ 

ʧʦʪʦʢʽʚ; ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʩʪʦ ʧʦʚʝʨʪʘʻ ʢʝʨʫʚʘʥʥʷ; 

¶  public final  void destroy() -ʟʥʠʱʫʻ ʦʙ'ʻʢʪ ʛʨʫʧʠ ʧʦʪʦʢʽʚ. ɻʨʫʧʘ ʥʝ 

ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʧʦʪʦʢʽʚ, ʽʥʘʢʰʝ ʤʝʪʦʜ ʚʠʢʠʜʘʻ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

IllegalThreadStateException. ʗʢʱʦ ʚ ʩʢʣʘʜʽ ʛʨʫʧʠ ʻ ʽʥʰʽ ʛʨʫʧʠ, ʚʦʥʠ ʪʘʢʦʞ 

ʥʝ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʧʦʪʦʢʽʚ. ʅʝ ʟʥʠʱʫʻ ʦʙ'ʻʢʪʠ ʧʦʪʦʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʛʨʫʧʽ; 

¶  public int activeCount() - ʧʦʚʝʨʪʘʻ ʧʨʠʙʣʠʟʥʫ ʢʽʣʴʢʽʩʪʴ ʜʽʶʯʠʭ (ʘʢʪʠʚʥʠʭ) 

ʧʦʪʦʢʽʚ ʛʨʫʧʠ, ʚʢʣʶʯʘʶʯʠ ʡ ʪʽ ʧʦʪʦʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʚʢʣʘʜʝʥʠʤ ʛʨʫʧʘʤ. 

ʂʽʣʴʢʽʩʪʴ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʦʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʚ ʤʦʤʝʥʪ ʚʠʢʦʥʘʥʥʷ ʤʝʪʦʜʫ 

ʚʦʥʦ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ, - ʦʜʥʽ ʧʦʪʦʢʠ "ʚʤʠʨʘʶʪʴ", ʘ ʽʥʰʽ ʩʪʚʦʨʶʶʪʴʩʷ. 
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ʇʦʪʽʢ ʫʚʘʞʘʻʪʴʩʷ ʜʽʶʯʦʾ, ʷʢʱʦ ʤʝʪʦʜ isAlive ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ Thread 

ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ true; 

¶  public int enumerate(Thread[] threadslnGroup,boolean recurse) -

ʟʘʧʦʚʥʶʻ ʤʘʩʠʚ threadslnGroup ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʦʙ'ʻʢʪʠ ʜʽʶʯʠʭ ʧʦʪʦʢʽʚ 

ʛʨʫʧʠ, ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʦʟʤʽʨ ʤʘʩʠʚʫ, ʽ ʧʦʚʝʨʪʘʻ ʢʽʣʴʢʽʩʪʴ ʟʙʝʨʝʞʝʥʠʭ 

ʧʦʩʠʣʘʥʴ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ recurse ʜʦʨʽʚʥʶʻ false, ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʪʽʣʴʢʠ ʪʽ ʧʦʪʦʢʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʪʦʯʥʽʡ ʛʨʫʧʽ, ʘ ʚ 

ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ - ʱʝ ʡ ʧʦʪʦʢʠ, ʱʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʚʩʽʭ ʚʢʣʘʜʝʥʠʭ ʛʨʫʧ; 

¶  public int enumerate(Thread[]  threadslnGroup) - ʤʝʪʦʜ ʘʥʘʣʦʛʽʯʥʠʡ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʟʘ ʫʤʦʚʠ enumerate(threadsInGroup true); 

¶ public int activeGroupCount() - ʧʦʜʽʙʥʠʡ ʜʦ ʤʝʪʦʜʫ activeCount, ʘʣʝ 

ʧʽʜʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʛʨʫʧ, ʚʢʣʶʯʘʶʯʠ ʚʢʣʘʜʝʥʽ; 

¶  public int enumerate(ThreadGroup[]  groupslnGroup, boolean recurse) - 

ʧʦʜʽʙʥʠʡ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʤʝʪʦʜʫ enumerate ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ 

ʧʦʪʦʢʽʚ,  ʘʣʝ ʟʘʧʦʚʥʶʻ ʤʘʩʠʚ groupslnGroup ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʦʙ'ʻʢʪʠ 

ʚʢʣʘʜʝʥʠʭ ʛʨʫʧ ʧʦʪʦʢʽʚ; 

¶  public int enumerate(ThreadGroup[]  groupslnGroup) - ʤʝʪʦʜ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘ ʫʤʦʚʠ enumerate(groupslnGroup, true); 

¶  public void uncaughtException(Thread thr,  Throwable exc) - 

ʚʠʢʣʠʢʘʻʪʴʩʷ, ʢʦʣʠ ʧʦʪʽʢ thr ʫ ʧʦʪʦʯʥʽʡ ʛʨʫʧʽ ʛʝʥʝʨʫʻ ʚʠʢʣʶʯʝʥʥʷ ʝʭʩ, ʱʦ 

ʜʘʣʽ ʥʝ ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ʋ ʢʣʘʩʽ Thread ʽʩʥʫʻ ʜʚʘ ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ  

ʧʨʦ ʛʨʫʧʫ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʧʦʪʦʯʥʠʡ ʧʦʪʽʢ: 

¶ public static int activeCount() - ʧʦʚʝʨʪʘʻ ʢʽʣʴʢʽʩʪʴ ʜʽʶʯʠʭ ʧʦʪʦʢʽʚ ʫ ʛʨʫʧʽ, 

ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʠʪʴʩʷ ʧʦʪʦʯʥʠʡ ʧʦʪʽʢ; 

¶ public static int enumerate(Thread[]  threadslnGroup) - ʤʝʪʦʜ 

ʘʥʘʣʦʛʽʯʥʠʡ ʚʠʢʣʠʢʫ enumerate (threadslnGroup) ʦʙ'ʻʢʪʘ ʛʨʫʧʠ, ʷʢʠʡ 

ʥʘʣʝʞʠʪʴ ʧʦʪʦʯʥʠʡ ʧʦʪʽʢ. 
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6.8. ʄɽʊʆɼ STOP() 
ɺʠʢʣʠʢ ʤʝʪʦʜʫ stop ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʪʦʮʽ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ ThreadDeath. ʆʙ'ʻʢʪʠ ʪʠʧʫ ThreadDeath 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʣʦʚʣʝʥʽ ʪʦʯʥʦ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʽʥʰʽ, ʘ ʷʢʱʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝ 

ʧʽʜʜʘʻʪʴʩʷ ʦʙʨʦʙʮʽ, ʥʘʩʣʽʜʢʫ ʪʘʢʦʾ ʙʝʟʜʽʷʣʴʥʦʩʪʽ ʟʛʦʜʦʤ ʧʨʠʚʝʜʫʪʴ ʜʦ 

ʘʚʘʨʽʡʥʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʪʠ ʧʦʪʦʢʫ.  

 

6.9. ɿʄɯʅʅɯ THREADLOCAL 
ʂʣʘʩ ThreadLocal ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʠ ʻʜʠʥʫ ʣʦʛʽʯʥʫ ʟʤʽʥʥʫ, ʱʦ 

ʚʦʣʦʜʽʻ ʥʝʟʘʣʝʞʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʧʦʪʦʢʫ. ʋ 

ʩʢʣʘʜʽ ʦʙ'ʻʢʪʘ ThreadLocal ʻ ʤʝʪʦʜʠ set ʽ get, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 

ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʡ ʟʯʠʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʧʦʪʦʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public class Operations  {  

  static class user {  

    static final  User unknown_user = new user(); };  

  boolean canChange(User u){return true; }  

  private static ThreadLocal   users = new ThreadLocal()   {  

  protected Object initialva lue(){  

   return User.unknown_user;} }  

  private static  user currentuser(){  

    return (User)users.get();}  

  public static void setuser(User newuser)  {  

   users.set(newuser); }  

  public void setvalue(int newvalue)  {  

   User user = currentuser();  

   if ( !canChange(user))  throw new securityException();  

   // ... ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ... } 

... }  

ʂʦʣʠ ʧʦʪʽʢ ʧʨʠʧʠʥʷʻ ʽʩʥʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷ, ʫʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʮʴʦʛʦ 

ʧʦʪʦʢʫ ʚ ʟʤʽʥʥʠʭ ThreadLocal, ʥʝʜʦʩʷʞʥʽ ʡ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʱʝʥʽ ʟʙʠʨʘʯʝʤ 

ʩʤʽʪʪʷ, ʷʢʱʦ ʷʢʽ-ʥʝʙʫʜʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʠʭ ʚʽʜʩʫʪʥʽ. 

 

6.10. ʅɸʃɸɻʆɼɾɽʅʅʗ ʇʆʊʆʂɯɺ 
ʋ ʩʢʣʘʜʽ ʢʣʘʩʫ Thread ʻ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʧʨʦʮʝʩʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʜʫ ʙʘʛʘʪʦʧʦʪʦʯʥʦʛʦ ʜʦʜʘʪʢʘ: 
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¶ public String toString()  - ʧʦʚʝʨʪʘʻ ʩʪʨʦʢʦʚʝ ʧʦʜʘʥʥʷ ʚʤʽʩʪʫ ʦʙ'ʻʢʪʘ ʧʦʪʦʢʫ, 

ʱʦ ʚʢʣʶʯʘʻ ʡʦʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ ʚʠʢʦʥʘʥʥʷ ʡ ʽʤ'ʷ 

ʚ̔ ʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʧʦʪʦʢʽʚ; 

¶ public static void dumpStack() - ʚʠʚʦʜʠʪʴ ʥʘ ʢʦʥʩʦʣʴ ʜʘʥʽ ʪʨʘʩʫʚʘʥʥʷ ʜʣʷ 

ʧʦʪʦʯʥʦʛʦ ʧʦʪʦʢʫ. 

ʋ ʢʣʘʩʽ ThreadGroup ʽʩʥʫʶ ʪʘʢʦʞ ʤʝʪʦʜʠ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʦʪʢʽʚ: 

¶ public String toString()  - ʧʦʚʝʨʪʘʻ ʩʪʨʦʢʦʚʝ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʙ'ʻʢʪʘ ʛʨʫʧʠ 

ʧʦʪʦʢʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʡʦʛʦ ʥʘʡʤʝʥʫʚʘʥʥʷ ʡ ʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʫ 

ʚʠʢʦʥʘʥʥʷ; 

¶ public void list() -ʚʠʚʦʜʠʪʴ ʥʘ ʢʦʥʩʦʣʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪ 

ThreadGroup, ʱʦ ʚʢʣʶʯʘʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʣʠʢʽʚ toString ʜʣʷ ʢʦʞʥʦʛʦ ʟ 

ʧʦʪʦʢʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʛʨʫʧʽ, ʽ ʚʩʽʭ ʚʢʣʘʜʝʥʠʭ ʛʨʫʧ. 
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ʈʆɿɼɯʃ 7 
7.1. ʂʃɸʉʀ - ʆɹʆʃʆʅʂʀ 

ʂʦʞʥʦʤʫ ʧʨʦʩʪʦʤʫ ʪʠʧʫ ʚ Java ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩ-ʦʙʦʣʦʥʢʘ. ʂʣʘʩʠ-

ʦʙʦʣʦʥʢʠ ʚʠʢʦʥʫʶʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ.  

ʇʝʨʰʘ ʩʢʣʘʜʘʻʪʴʩʷ ʚ ʧʽʜʪʨʠʤʮʽ ʢʦʥʪʝʡʥʝʨʘ ʤʝʪʦʜʽʚ ʽ ʟʤʽʥʥʠʭ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ ʪʠʧʫ (ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʷʜʢʽʚ ʽ 

ʢʦʥʩʪʘʥʪ, ʱʦ ʟʘʜʘʶʪʴ ʛʨʘʥʠʮʽ ʽʥʪʝʨʚʘʣʫ ʧʨʠʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ). ʈʦʟʛʣʷʥʝʤʦ 

ʧʨʠʢʣʘʜ ʢʦʜʫ, ʱʦ ʧʝʨʝʚʽʨʷʻ ʯʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ float ʟʘʤʽʩʪʴ double: 

double aval  = Math.abs(value);  

if (Float.MAX_VALUE >= aval && aval  >= Float.Ml_VALUE)  

  return faster FloatCalc((float) value);  

else  

  return slowerDoubleCalc(value);  

ɼʨʫʛʘ ʬʫʥʢʮʽʷ ʢʣʘʩʽʚ-ʦʙʦʣʦʥʦʢ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʟʥʘʯʝʥʴ ʧʨʦʩʪʠʭ ʪʠʧʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ 

ʢʦʥʪʝʢʩʪʽ ʢʣʘʩʽʚ, ʷʢʽ "ʚʤʽʶʪʴ" ʟʚʝʨʪʘʪʠʩʷ ʪʽʣʴʢʠ ʟ ʧʦʩʠʣʘʥʥʷʤʠ ʥʘ ʦʙ'ʻʢʪʠ 

ʪʠʧʫ Object. 

ʂʣʘʩ-ʦʙʦʣʦʥʢʘ ʚʠʟʥʘʯʘʻ ʥʝʟʤʽʥʥʠʡ ʦʙ'ʻʢʪ ʜʣʷ ʧʦʜʘʥʥʷ ʟʥʘʯʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ, ʟʥʘʯʝʥʥʷ, ʱʦ ʫ ʥʴʦʤʫ 

ʟʙʝʨʽʛʘʻʪʴʩʷ, ʟʤʽʥʠʪʠ ʥʝ ʤʦʞʥʘ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʦʙ'ʻʢʪ, ʩʪʚʦʨʝʥʠʡ ʫ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʽʥʩʪʨʫʢʮʽʾ new Integer(1), ʙʫʜʝ ʟʘʚʞʜʠ ʤʽʩʪʠʪʠ ʟʥʘʯʝʥʥʷ 

1 - ʫ ʩʢʣʘʜʽ ʢʣʘʩʫ Integer ʥʝʤʘʻ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʙ ʡʦʛʦ ʟʘʤʽʥʠʪʠ. 

ʇʝʨʝʣʽʯʠʤʦ ʜʝʷʢʽ ʢʣʘʩʠ-ʦʙʦʣʦʥʢʠ: 

1. Number - ʮʝ ʘʙʩʪʨʘʢʪʥʠʡ ʢʣʘʩ - ʦʙʦʣʦʥʢʘ, ʥʘʩʣʽʜʫʚʘʥʠʡ ʚʩʽʤʘ ʢʣʘʩʘʤʠ ï 

ʦʙʦʣʦʥʢʘʤʠ Short, Byte, Integer, Long, Float, Double; 

2.Short; 

3. Byte; 

4. Integer; 

5.Long; 

6. Float; 

7. Double; 

8. Boolean; 
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9. Character; 

10. Void. 

 ʋ ʢʦʞʥʦʤʫ ʢʣʘʩʽ-ʦʙʦʣʦʥʮʽ ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʢʦʥʩʪʨʫʢʪʦʨʠ: 

¶ ʇʨʠʡʤʘʶʯʠʡ ʷʢ ʧʘʨʘʤʝʪʨ ʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʛʦ ʪʠʧʫ, ʱʦ ʩʪʚʦʨʶʻ ʦʙ'ʻʢʪ, 

ʚʽʜʧʦʚʽʜʥʠʡ ʢʣʘʩ-ʦʙʦʣʦʥʢʫ; ʥʘʧʨʠʢʣʘʜ, ʢʦʥʩʪʨʫʢʪʦʨʠ Character(char) ʽ 

Integer(int); 

¶ ʇʝʨʝʪʚʦʨʶʶʯʠʡ ʟʤʽʩʪ ʻʜʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʠʧʫ String ʫ ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ 

ʦʙ'ʻʢʪʘ (ʟʘ ʚʠʥʷʪʢʦʤ ʢʣʘʩʫ Character, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʪʘʢʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʥʝʤʘʻ), ʥʘʧʨʠʢʣʘʜ new Float("6.02e23"); ʜʣʷ ʯʠʩʣʦʚʠʭ ʪʠʧʽʚ ʨʷʜʦʢ 

ʧʘʨʘʤʝʪʨʘ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʧʦʜʘʥʥʷ ʚʝʣʠʯʠʥʠ ʚ ʜʝʩʷʪʢʦʚʽʡ ʩʠʩʪʝʤʽ 

ʯʠʩʣʝʥʥʷ - ʷʢʱʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝʧʨʠʧʫʩʪʠʤʦ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ 

ʪʠʧʫ NumberFormatException. 

ʋ ʢʦʞʥʦʤʫ ʽʟ ʢʣʘʩʽʚ-ʦʙʦʣʦʥʦʢ ʚʠʟʥʘʯʝʥʽ ʤʝʪʦʜʠ: 

¶ public static  Type valueOf(String str) - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʟʘʜʘʥʦʛʦ ʪʠʧʫ 

ʊʫʨʝ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʝ ʟ ʨʷʜʢʘ str. ɼʣʷ ʯʠʩʣʦʚʠʭ ʪʠʧʽʚ 

ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ ʨʷʜʦʢ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ ʚ ʩʠʩʪʝʤʽ ʯʠʩʣʝʥʥʷ 

ʟ ʦʩʥʦʚʦʶ 10. ʅʘʧʨʠʢʣʘʜ, Float.valueOf ("6.02e23") ʽ Integer.valueOf("16"). 

ɺʠʢʣʠʢ ʤʝʪʦʜʫ ʨʽʚʥʦʟʥʘʯʥʠʡ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʧʝʨʘʪʦʨʘ new, ʱʦ ʤʘʻ ʥʘ 

ʫʚʘʟʽ ʟʚʝʨʪʘʥʥʷ ʜʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟ ʧʘʨʘʤʝʪʨʦʤ ʪʠʧʫ String. ʗʢʱʦ ʚʤʽʩʪ str 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʦ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

NumberFormatException; 

¶ public String toString() - ʧʝʨʝʚʠʟʥʘʯʝʥʘ ʚʝʨʩʽʷ ʤʝʪʦʜʫ Object.toString(), ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʜʝʨʞʘʥʥʷ ʩʪʨʦʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ-ʦʙʦʣʦʥʢʠ; 

¶ public  type typevalue() - ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʨʦʩʪʦʛʦ ʪʠʧʫ type, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʤʽʩʪʫ ʧʦʪʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ-ʦʙʦʣʦʥʢʠ. ʅʘʧʨʠʢʣʘʜ, new 

Integer(6).intValue() ʧʦʚʝʨʪʘʻ 6; 

¶ public int compareTo(Type other) - ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ, ʤʝʥʰʝ (ʙʽʣʴʰʝ) 

ʥʫʣʷ ʘʙʦ ʨʽʚʥʝ ʥʫʣʶ, ʷʢʱʦ ʚʤʽʩʪ ʧʦʪʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʚʽʜʧʦʚʽʜʥʦ ʤʝʥʰʝ 
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(ʙʽʣʴʰʝ) ʟʥʘʯʝʥʥʷ other ʪʦʛʦ ʞ ʪʠʧʫ ʊʫʨʝ ʘʙʦ ʜʦʨʽʚʥʶʻ ʡʦʤʫ. ʄʝʪʦʜ ʥʝ 

ʚʠʟʥʘʯʝʥʠʡ ʫ ʢʣʘʩʽ Boolean. 

¶ public int ʩʦmʨʘreTʦ(Object obj) - ʢ̫ʱʦ obj ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʦʛʦ ʞ ʪʠʧʫ, 

ʱʦ ʡ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ, ʤʝʪʦʜ ʨʽʚʥʦʟʥʘʯʥʠʡ compareTo(ʊʫʨʝ). ʋ 

ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ ClassCastException. 

ʄʝʪʦʜ ʥʝ ʚʠʟʥʘʯʝʥʠʡ ʫ ʢʣʘʩʽ Boolean; 

¶ public boolean equals(Object obj) - ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ ʽ 

ʦʙ'ʻʢʪ, ʧʝʨʝʜʘʥʠʡ ʷʢ ʘʨʛʫʤʝʥʪ, ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʦʛʦ ʪʠʧʫ ʡ ʤʽʩʪʷʪʴ 

ʦʜʥʘʢʦʚʽ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʚʦʭ ʦʙ'ʻʢʪʽʚ ʭ ʠ ʫ ʪʠʧʫ Integer ʚʠʨʘʟ 

ʭ.equals (ʫ) ʜʦʨʽʚʥʶʻ true, ʷʢʱʦ ʪʽʣʴʢʠ x.intvalue() == ʫ.intValue(). ʗʢʱʦ 

ʟʥʘʯʝʥʥʷ obj ʥʝ ʥʘʣʝʞʠʪʴ ʪʦʤʫ ʞ ʪʠʧʫ, ʱʦ ʡ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ, ʘʙʦ 

ʜʦʨʽʚʥʶʻ null, ʤʝʪʦʜ ʧʦʚʝʨʪʘʻ false; 

¶ public  int  hachCode() - ʧʦʚʝʨʪʘʻ ʭʝʰ-ʢʦʜ ʧʦʪʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ,  ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʡʦʛʦ ʚʤʽʩʪʽ. 

 

7.2. ʈɽʌʃɽʂʉɯʗ 
ʇʘʢʝʪ Java.lang.reflect ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʤʝʪʘʢʣʘʩʽʚ ʨʝʬʣʝʢʩʽʾ (reflection), 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʜʦʢʣʘʜʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʪʠʧ Java. ɿ ʾʭʥʴʦʶ 

ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʙʨʦʫʟʝʨ ʪʠʧʽʚ ʘʙʦ 

ʜʦʜʘʪʦʢ, ʱʦ ʽʥʪʝʨʧʨʝʪʫʻ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʢʦʜ ʽ ʧʝʨʝʪʚʦʨʠʪʴ ʡʦʛʦ ʫ ʬʘʢʪʠʯʥʽ 

ʥ̔ʩʪʨʫʢʮʽʾ ʦʛʦʣʦʰʝʥʥʷ ʢʣʘʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʚʠʢʣʠʢʫ ʤʝʪʦʜʽʚ ʽ ʪ.ʜ. ɺʩʽ 

ʪʠʧʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʘʢʝʪʽ Java.lang.reflect, ʟʘ ʚʠʥʷʪʢʦʤ ʢʣʘʩʽʚ Class ʽ 

Package, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʧʘʢʝʪʘ Java.lang. 

ɺ ʦʩʥʦʚʽ ʤʝʭʘʥʽʟʤʫ ʨʝʬʣʝʢʩʽʾ ʻ ʦʙ'ʻʢʪ ʪʠʧʫ Class. ɺʽʥ ʜʦʟʚʦʣʷʻ 

ʦʜʝʨʞʘʪʠ ʧʦʚʥʠʡ ʩʧʠʩʦʢ ʯʣʝʥʽʚ ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʘʩʫ, ʧʨʦʩʪʝʞʠʪʠ ʽʻʨʘʨʭʽʶ 

ʙʘʟʦʚʠʭ ʪʠʧʽʚ (ʨʝʘʣʽʟʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʨʦʟʰʠʨʶʚʘʥʠʭ ʢʣʘʩʽʚ) ʽ ʚʠʪʷʛʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʘʤʠʡ ʢʣʘʩ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʡʦʛʦ 

ʦʛʦʣʦʰʝʥʥʽ ʤʦʜʠʬʽʢʘʪʦʨʘʭ - public, abstract, final ʪʦʱʦ) ʽ ʧʨʦ ʧʘʢʝʪ, ʫ ʷʢʦʤʫ 

ʚʽʥ ʤʽʩʪʠʪʴʩʷ. 
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ʄʝʭʘʥʽʟʤ ʨʝʬʣʝʢʩʽʾ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʢʦʜ, ʱʦ ʚʠʢʦʥʫʻ ʪʽ ʞ ʜʽʾ, ʷʢʽ 

ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʫ, ʥʘʧʠʩʘʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ɿʥʘʶʯʠ ʽʤôʷ 

ʧʝʚʥʦʛʦ ʢʣʘʩʫ (ʷʢʦʛʦ ʚ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʽ ʥʝ ʙʫʪʠ ʚ 

ʥʘʷʚʥʦʩʪʽ), ʚʜʘʻʪʴʩʷ ʦʜʝʨʞʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʦʙ'ʻʢʪ ʪʠʧʫ Class ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ ʢʣʘʩʫ. 

 

7.3. ʂʃɸʉ CLASS 
ʂʦʞʥʦʤʫ ʪʠʧʫ Java - ʧʨʦʩʪʠʤ ʪʠʧʘʤ, ʢʣʘʩʘʤ, ʽʥʪʝʨʬʝʡʩʘʤ ʽ ʤʘʩʠʚʘʤ - 

ʚʽʜʧʦʚʽʜʘʻ ʚʣʘʩʥʠʡ ʦʙ'ʻʢʪ ʢʣʘʩʫ Class. ɯʩʥʫʻ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʠʡ ʦʙ'ʻʢʪ Class, 

ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʣʫʞʙʦʚʝ ʩʣʦʚʦ void. ʆʙ'ʻʢʪʠ Class ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʠʧʠ ʡ  ʷʢʱʦ ʪʠʧ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʩʠʣʘʣʴʥʠʭ ʪʠʧʽʚ - ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ ʮʴʦʛʦ ʪʠʧʫ. 

ɯʩʥʫʻ ʯʦʪʠʨʠ ʩʧʦʩʦʙʠ ʦʜʝʨʞʘʥʥʷ ʦʙ'ʻʢʪʘ Class:  

1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ getClass;  

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʪʝʨʘʣʘ ʪʠʧʫ Class (ʽʤ'ʷ ʢʣʘʩʫ, ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʛʦ 

ʩʫʬʬʠʢʩʦʤ.class, - ʥʘʧʨʠʢʣʘʜ, String.class); 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʤʝʪʦʜʫ Class.forName ʽʟ ʚʢʘʟʽʚʢʦʶ ʧʦʚʥʦʛʦ 

ʽʤ'ʷ ʢʣʘʩʫ, ʱʦ ʚʢʣʶʯʘʻ ʥʘʟʚʫ ʧʘʢʝʪʘ, ʷʢʦʤʫ ʚʽʥ ʥʘʣʝʞʠʪʴ;  

4. ʆʜʝʨʞʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʨʝʬʣʝʢʩʽʾ, ʷʢʽ ʧʦʚʝʨʪʘʶʪʴ 

ʦʙ'ʻʢʪʠ Class ʜʣʷ ʚʢʣʘʜʝʥʠʭ ʢʣʘʩʽʚ ʽ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ (ʧʨʦʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʥʘ ʝʢʨʘʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʽʻʨʘʨʭʽʶ ʪʠʧʽʚ ʜʣʷ ʪʠʧʫ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʝʨʝʜʘʻʪʴʩʷ ʷʢ ʧʘʨʘʤʝʪʨ ʢʦʤʘʥʜʥʦʛʦ 

ʨʷʜʢʘ): 

public class TypeDesc {  

  public static void main(String[] args)    

 { TypeDesc desc = new TypeDesc();  

   for(int i=0; i< args.length; i++){  

try {  

 Class startʩlass = ʉlass.forName(args[i]); 

   desc.printType(startClass,0,basic); }  

catch  (ClassNotFoundException e){  

  System.err.println(e);  // ʗʢʱʦ ʚʠʥʠʢʣʘ ʧʦʤʠʣʢʘ } } } 

private static String[]  

  basic= {"class", "interface" },  

  supercl= {"extends", "implements"},  
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  iFace= { null, "extends"};  

private void  printType(  

   Class type, int de pth, String[] labels){  

   if(type==null) return;//ɿʘʚʝʨʰʝʥʥʷ ʨʝʢʫʨʩʽʾ 

   //ʚʠʚʽʜ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʪʦʯʥʠʡ ʪʠʧ 

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

  System.out.print("  ");  

   System.out.print(labels[type.islnterface()? 1:0] + " ");  

  System.out.printIn(type.ge tName());  

// ʚʠʚʝʩʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʩʽ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʽ 

ʧʦʪʦʯʥʠʤ ʢʣʘʩʦʤ  

Class[] interfaces = type.getlnterfaces();  

   for (int i =0; i < interfaces.length; i++)  

   printType(interfaces[i], depth + 1,  

   type.islnterface()? iFace : supercl);  

   // ʚʠʢʦʥʘʪʠ ʨʝʢʫʨʩʽʶ ʧʦ ʙʘʟʦʚʠʭ ʢʣʘʩʘʭ  

   printType(type.getSuperclass(), depth + 1, supercl);   

}}  

ʈʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʧʨʠ ʟʘʚʜʘʥʥʽ ʚ ʷʢʦʩʪʽ ʧʘʨʘʤʝʪʨʘ ʨʷʜʢʘ 

java.util.HashMap ʙʫʜʝ: 

class java.util.HashMap  

  implements java.util.Map  

  implements java.lang.Cloneable  

  implements java.iʦ.Serializable  

  extends java.util.AbstractMap  

  implements java.util.Map  

  extends java.lang.object  

ʋ ʩʢʣʘʜʽ ʢʣʘʩʫ Class ʚʠʟʥʘʯʝʥʠʡ ʨʷʜ ʧʨʦʩʪʠʭ ʤʝʪʦʜʽʚ-ʟʘʧʠʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʚʽʨʠʪʠ ʪʠʧ ʦʙ'ʻʢʪʘ Class: 

¶ public boolean islnterface() -ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʦʙ'ʻʢʪ Class ʧʨʝʜʩʪʘʚʣʷʻ 

ʽʥʪʝʨʬʝʡʩ; 

¶ public boolean isArray() - ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʦʙ'ʻʢʪ Class ʧʨʝʜʩʪʘʚʣʷʻ 

ʤʘʩʠʚ; 

¶ public boolean isPrimitive() - ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʦʙ'ʻʢʪ Class ʧʨʝʜʩʪʘʚʣʷʻ 

ʦʜʠʥ ʽʟ ʧʨʦʩʪʠʭ ʪʠʧʽʚ ʘʙʦ ʩʣʫʞʙʦʚʝ ʩʣʦʚʦ void; 

¶ public Class[]  getlnterfaces() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ Class, ʝʣʝʤʝʥʪʠ 

ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʨʬʝʡʩʘʤ, ʨʝʘʣʽʟʦʚʘʥʠʤ ʧʦʪʦʯʥʠʤ ʪʠʧʦʤ. ʗʢʱʦ 

ʽʥʪʝʨʬʝʡʩʽʚ, ʙʘʟʦʚʠʭ ʩʪʦʩʦʚʥʦ ʪʠʧʫ, ʥʝ ʽʩʥʫʻ - ʯʝʨʝʟ ʪʝ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʪʠʧ 

ʥʝ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʻ ʧʨʦʩʪʠʤ, - ʚʝʨʪʘʻʪʴʩʷ ʤʘʩʠʚ 

ʥʫʣʴʦʚʦʾ ʜʦʚʞʠʥʠ; 
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¶ public Class getSuperclass() - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Class, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʫ, 

ʙʘʟʦʚʦʤʫ ʩʪʦʩʦʚʥʦ ʧʦʪʦʯʥʦʛʦ ʪʠʧʫ. ʄʝʪʦʜ ʧʦʚʝʨʪʘʻ null, ʷʢʱʦ ʧʦʪʦʯʥʠʡ 

ʦʙ'ʻʢʪ Class ʧʨʝʜʩʪʘʚʣʷʻ ʢʣʘʩ Object, ʽʥʪʝʨʬʝʡʩ, ʧʨʦʩʪʠʡ ʪʠʧ ʘʙʦ ʩʣʫʞʙʦʚʝ 

ʩʣʦʚʦ void (ʚʩʽ ʚʦʥʠ ʥʝ ʤʘʶʪʴ ʙʘʟʦʚʽ ʢʣʘʩʠ). ʗʢʱʦ ʧʦʪʦʯʥʠʤ ʪʠʧʦʤ ʻ 

ʤʘʩʠʚ, ʚʝʨʪʘʻʪʴʩʷ ʦʙ'ʻʢʪ Class ʜʣʷ ʢʣʘʩʫ Object; 

¶ public int getModifiers() - ʧʦʚʝʨʪʘʻ ʤʦʜʠʬʽʢʘʪʦʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʦʛʦʣʦʰʝʥʥʽ ʪʠʧʫ, ʫ ʚʠʛʣʷʜʽ ʢʦʜʦʚʘʥʦʛʦ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʧʦʚʠʥʥʝ ʜʝʢʦʜʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʩʪʘʥʪ ʽ ʤʝʪʦʜʽʚ ʢʣʘʩʫ 

Modifier. ɼʦ ʯʠʩʣʘ ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʤʦʜʠʬʽʢʘʪʦʨʠ ʜʦʩʪʫʧʫ 

(public, protected ʽ private) ʽ ʦʟʥʘʢʠ abstract, final ʽ static. ɼʣʷ ʟʨʫʯʥʦʩʪʽ 

ʬʘʢʪ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʪʠʧʫ ʜʦ ʢʘʪʝʛʦʨʽʾ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘʢʦʞ ʢʦʜʫʻʪʴʩʷ, ʜʣʷ 

ʯʦʛʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʥʩʪʘʥʪʘ INTERFACE; 

¶ public Class getComponentType() - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʢʣʘʩʫ Class, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʤʧʦʥʝʥʪʥʠʡ ʪʠʧ ʤʘʩʠʚʫ, ʷʢʽʡ ʦʧʠʩʫʻʪʴʩʷ ʧʦʪʦʯʥʠʤ 

ʦʙ'ʻʢʪʦʤ Class. ʗʢʱʦ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ Class ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʤʘʩʠʚʫ, 

ʚʝʨʪʘʻʪʴʩʷ null. ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʟʘʜʘʥʠʡ ʤʘʩʠʚ ʟʥʘʯʝʥʴ int; ʪʦʜʽ ʤʝʪʦʜ 

getClass ʧʦʚʝʨʥʝ ʦʙ'ʻʢʪ Class, ʜʣʷ ʷʢʦʛʦ ʤʝʪʦʜ-ʟʘʧʠʪ isArray ʧʦʚʝʨʥʝ 

ʟʥʘʯʝʥʥʷ true, ʘ ʤʝʪʦʜ getComponentType - ʦʙ'ʻʢʪ int.class. 

¶ public static Class forName(String name,  boolean initialize, ClassLoader 

loader)  throws ClassNotFoundException - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Class, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʟʚʘʥʦʤʫ ʧʦ ʽʤʝʥʽ ʢʣʘʩʫ ʘʙʦ ʽʥʪʝʨʬʝʡʩʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʜʘʥʦʛʦ ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʚʥʝ ʽʤ'ʷ ʢʣʘʩʫ ʘʙʦ 

ʽʥʪʝʨʬʝʡʩʫ, ʧʝʨʝʜʘʥʝ ʷʢ ʧʘʨʘʤʝʪʨ name, ʤʝʪʦʜ ʚʠʢʦʥʫʻ ʩʧʨʦʙʫ ʚʠʷʚʠʪʠ ʡ 

ʟʘʚʘʥʪʘʞʠʪʠ ʢʣʘʩ ʘʙʦ ʽʥʪʝʨʬʝʡʩ. ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʫ ʘʙʦ ʽʥʪʝʨʬʝʡʩʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘʜʘʥʠʡ ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 

loader ʜʦʨʽʚʥʶʻ null, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʡ ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ. 

ʂʣʘʩ ʽʥʽʮʽʘʣʽʟʫʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ initialize 

ʜʦʨʽʚʥʶʻ true ʽ ʨʘʥʽʰʝ ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʢʣʘʩʫ ʥʝ ʚʠʢʦʥʫʚʘʣʘʩʷ. ʗʢʱʦ ʢʣʘʩʩ ʟ 

ʟʘʜʘʥʠʤ ʽʤʝʥʝʤ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʠʡ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ 

ʪʠʧʫ ClassNotFoundException. 
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 ɯʤʝʥʘ, ʧʝʨʝʜʘʥʽ ʚ ʤʝʪʦʜ forName ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʦʚʥʠʤʠ, ʪʦʙʪʦ ʤʽʩʪʠʪʠ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʧʘʢʝʪʘ ʡ ʚʣʘʩʥʝ ʽʤ'ʷ ʢʣʘʩʫ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, java.uti.HashMap ʘʙʦ 

java.lang.Object. ɼʣʷ ʧʦʜʘʥʥʷ ʽʤʝʥ ʪʠʧʽʚ ʤʘʩʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʟʥʘʯʝʥʴ - ʩʠʤʚʦʣ [ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ 

ʢʦʜʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʪʠʧʫ ʤʘʩʠʚʫ. ʂʦʤʧʦʥʝʥʪʥʽ 

ʪʠʧʠ ʢʦʜʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʩʪʫʧʥʦʾ ʩʭʝʤʠ. 

ʂʦʜ                                ʊʠʧ 

ɺ    byte 

C    char 

D    double 

F    float 

I    int 

J    long 

L ɯʤô̫ ʢʣʘʩʫ  class ʘʙʦ interface 

S    short 

Z    boolean 

ʅʘʧʨʠʢʣʘʜ, ʤʘʩʠʚ ʝʣʝʤʝʥʪʽʚ ʪʠʧʫ int ʦʜʝʨʞʠʪʴ ʽʤ'ʷ [I, ʘ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ 

ʪʠʧʫ Object - [Ljava.lang.Object; ɹʘʛʘʪʦʤʽʨʥʠʡ ʤʘʩʠʚ - ʮʝ ʤʘʩʠʚ, 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʪʠʧ ʷʢʦʛʦ ʪʘʢʦʞ ʻ ʤʘʩʠʚʦʤ; ʪʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʪʠʧ, 

ʦʛʦʣʦʰʝʥʠʡ ʷʢ int[][] , ʦʜʝʨʞʠʪʴ ʽʤ'ʷ [[I  . 

¶ public Constructor[]  getConstructors(); 

¶ public  Field[]  getFields(); 

¶ public Method[]  getMethods();  

¶ public Class[]  getClasses(); 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ public-ʯʣʝʥʠ, 

ʷʢʽ ʘʙʦ ʦʛʦʣʦʰʝʥʽ ʚ ʧʦʪʦʯʥʦʤʫ ʢʣʘʩʽ (ʘʙʦ ʽʥʪʝʨʬʝʡʩʽ), ʘʙʦ ʫʩʧʘʜʢʦʚʘʥʽ. 

¶ public Constructor[ ];  

¶ getDeclaredConstructors();  

¶ public Field[ ]  getDeclaredFields();  
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¶ public Method[ ]  getDeclaredMethods();  

¶ public Class[ ]  getDeclaredClasses(); 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʜʘʥʽ ʧʨʦ ʯʣʝʥʠ (ʥʝ 

ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʟʥʘʯʝʥʠʭ ʷʢ public) ʧʝʚʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʷʢʽ ʦʛʦʣʦʰʝʥʽ ʚ 

ʧʦʪʦʯʥʦʤʫ ʢʣʘʩʽ (ʘʙʦ ʽʥʪʝʨʬʝʡʩʽ), ʘʣʝ ʥʝ ʫʩʧʘʜʢʦʚʘʥʽ. 

¶ public Field getField(String name); 

¶ public Field getDeclaredField(String name); 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʢʦʥʢʨʝʪʥʠʡ 

ʯʣʝʥ ʢʣʘʩʫ. ʇʝʨʰʠʡ ʤʝʪʦʜ ʟʥʘʭʦʜʠʪʴ public-ʧʦʣʝ, ʦʛʦʣʦʰʝʥʝ ʚ ʧʦʪʦʯʥʦʤʫ 

ʢʣʘʩʽ ʘʙʦ ʫʩʧʘʜʢʦʚʘʥʝ ʚʽʜ ʙʘʟʦʚʠʭ ʪʠʧʽʚ, ʘ ʜʨʫʛʠʡ ʧʦʚʝʨʪʘʻ ʪʽʣʴʢʠ ʪʘʢʝ 

ʧʦʣʝ (ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʟʥʘʯʝʥʝ ʷʢ public), ʱʦ ʥʘʣʝʞʠʪʴ ʧʦʪʦʯʥʦʤʫ ʢʣʘʩʫ. 

ʗʢʱʦ ʧʦʣʝ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʦ, ʚʠʜʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ 

ʪʠʧʫ NoSuchFieldException. 

¶ public Method getMethod(String name, Class[]  parameterTypes); 

¶ public Method getDeclaredMethod(Stringname,  Class[] parameterTypes); 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʤʝʪʦʜʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʢʨʝʪʥʽ 

ʤʝʪʦʜʠ ʢʣʘʩʫ, ʫ ʤʘʩʠʚʽ parameterTypes ʧʝʨʝʜʘʶʪʴʩʷ ʪʠʧʠ ʧʘʨʘʤʝʪʨʽʚ 

ʤʝʪʦʜʫ. 

¶ public Constructor getConstructor(Class[]  parameterTypes); 

¶ public Constructor getDeclaredConstructor(Class[]  parameterTypes). 

ɸʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʽʤ ʤʝʪʦʜʘʤ. 

ʇʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʢʦʞʥʦʛʦ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʚʽʨʢʘ ʧʦʚʥʦʚʘʞʝʥʴ ʜʦʩʪʫʧʫ - ʚʩʽ ʤʝʪʦʜʠ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʤʝʥʝʜʞʝʨʦʤ 

ʙʝʟʧʝʢʠ, ʫʩʪʘʥʦʚʣʝʥʠʤ ʫ ʩʠʩʪʝʤʽ. ʗʢʱʦ ʤʝʥʝʜʞʝʨ ʙʝʟʧʝʢʠ ʥʝ ʧʽʜʢʣʶʯʝʥʠʡ, 

ʜʦʟʚʦʣʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʤʝʪʦʜʽʚ ʙʝʟ ʷʢʠʭ-ʥʝʙʫʜʴ ʦʙʤʝʞʝʥʴ. ɿʚʠʯʘʡʥʦ 

ʤʝʥʝʜʞʝʨʠ ʙʝʟʧʝʢʠ ʜʦʟʚʦʣʷʶʪʴ ʙʫʜʴ-ʷʢʦʤʫ ʢʦʜʫ ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜʠ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ public-ʯʣʝʥʠ ʪʠʧʫ - ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʧʨʘʚʠʣʘʤ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʫʧʫ, ʧʨʠʡʥʷʪʠʤ ʫ ʤʦʚʽ. ʆʜʥʘʢ ʤʦʞʣʠʚʦʩʪʽ ʟʚʝʨʪʘʥʥʷ 
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ʜʦ ʯʣʝʥʽʚ, ʥʝ ʧʦʟʥʘʯʝʥʠʤ ʦʟʥʘʢʦʶ public, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʤʝʞʝʥʝ - ʦʜʝʨʞʘʥʥʷ 

ʧʦʜʽʙʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʝʥʦ ʢʦʜʫ, ʱʦ ʚʦʣʦʜʽʻ ʧʨʠʚʽʣʝʷʤʠ ʫʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤʠ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʝʥʝʜʞʝʨʠ ʙʝʟʧʝʢʠ ʟʜʘʪʥʽ ʨʦʟʨʽʟʥʷʪʠ ʪʽʣʴʢʠ ʨʽʚʥʽ 

ʜʦʩʪʫʧʫ public ʽ ʥʝ-public - ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʯʣʝʥʽʚ, ʱʦ ʤʘʶʪʴ ʦʟʥʘʢʫ 

ʜʦʩʪʫʧʫ ʨʽʚʥʷ ʧʘʢʝʪʘ ʘʙʦ protected, ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʜʦʩʠʪʴ. ʗʢʱʦ ʜʦʩʪʫʧ 

ʟʘʙʦʨʦʥʝʥʠʡ, ʚʠʚʦʜʠʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ  SecurityException. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

import Java.lang.reflect.*;  

 public class ClassContents {  

     public static void main(Stri ng[] args){  

       try {  

         Class ʟ = class.forName(args[0]);  

         System.out.println(c);  

         printMembers(c.getFields());  

         printMembers(c.getConstructors()) ;  

         printMembers(c.getMethods());}  

      catch(ClassNotFoundExce ption e)  {  

         System.out.println(ñʅʝʚʽʜʦʤʠʡ ʢʣʘʩ:   " + args[0]);  

}}  

 private static void printMembers(Member[] mems){  

          for(int i=0; i< mems.length;  i++)  {  

          if (mems[i].getDeclaringClass() == Object.class)  

          continue;  

          String decl  = mems[i].toString();  

          System.out.print("   ");  

          System.out.println(decl);  

}}}  
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ʈʆɿɼɯʃ 8 
8.1. ʂʃɸʉ MODIFIER 

ʂʣʘʩ Modifier ʢʦʜʫʻ ʚʩʽ ʤʦʜʠʬʽʢʘʪʦʨʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʦʛʦʣʦʰʝʥʥʷʭ 

ʪʠʧʫ, ʫ ʚʠʛʣʷʜʽ ʢʦʥʩʪʘʥʪ: ABSTRACT, FINAL, INTERFACE, NATIVE, PRIVATE, 

PROTECTED, PUBLIC, STATIC, STRICT, SYBCHRONIZED, TRANSIDENT, 

VOLATILE. ʂʦʞʥʽʡ ʟ ʢʦʥʩʪʘʥʪ ʚʽʜʧʦʚʽʜʘʻ ʤʝʪʦʜ-ʟʘʧʠʪ ʚʠʜʫ isMod(int 

modifier) (ʪʫʪ Mod ʦʜʥʝ ʟ ʚʠʱʝ ʥʘʚʝʜʝʥʠʭ ʽʤʝʥ, ʥʘʧʨʠʢʣʘʜ, isPublic), ʱʦ 

ʧʦʚʝʨʪʘʻ true, ʷʢʱʦ ʤʦʜʠʬʽʢʘʪʦʨ mod ʧʨʠʩʫʪʥʽʡ ʚ ʦʛʦʣʦʰʝʥʥʽ ʪʠʧʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʻ ʦʛʦʣʦʰʝʥʥʷ ʧʦʣʷ: 

 public static final int s=10;  

ʪʦʜʽ ʟʥʘʯʝʥʥʷ ʧʦʚʝʨʪʘʻʪʴʩʷ ʤʝʪʦʜʦʤ getModifiers ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ 

Field ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

Modifier.PUBLIC | Modifier.STATIC  | Modifier.FINAL  

ʄʦʜʠʬʽʢʘʪʦʨ strictfp ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʢʦʥʩʪʘʥʪʦʶ STRICT. 

ʄʝʪʦʜʠ-ʟʘʧʠʪʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʩʪʫʧʥʽʡ ʬʦʨʤʽ: 

Modifier.isPrivate(field.getModifiers());  

ʮʝ ʝʢʚʽʚʘʣʝʥʪʥʦ ʥʘʩʪʫʧʥʽʡ ʫʤʦʚʽ: 

(field.getModifiers()&Modifier.PRIVATE)!=0  

 

8.2. ʂʃɸʉ FIELD 
ʋ ʩʢʣʘʜʽ ʢʣʘʩʫ Field ʨʝʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʠʪʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʠʧ ʧʦʣʷ, ʘ ʪʘʢʦʞ ʟʯʠʪʫʚʘʪʠ ʪʘ ʟʤʽʥʶʚʘʪʠ ʡʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʝʪʦʜʠ ʢʣʘʩʫ Field: 

¶ getType() - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʢʣʘʩʫ Class, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ ʧʦʪʦʯʥʦʛʦ 

ʧʦʣʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʣʷ ʪʠʧʫ int, ʦʜʝʨʞʠʤʦ int.class.  

¶ ʄʝʪʦʜʠ set ̔  get - ʜʦʟʚʦʣʷʶʪʴ ʟʯʠʪʫʚʘʪʠ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʷ, ʘ ʪʘʢʦʞ 

ʟʘʜʘʚʘʪʠ ʥʦʚʝ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public static void printsnortField(Object o,  String name)  

throws NoSuchFieldException, IllegalAc cessException  

  Field field = o.getClass() .getField(name);  

  Short value = (Short) field.get(o); System.out.println(value); 

}  

ʊʦʙʪʦ ʤʝʪʦʜ get ʧʦʚʝʨʪʘʻ ʧʦʢʘʞʯʠʢ, ʥʘ ʷʢʝ ʧʦʩʠʣʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʝ ʧʦʣʝ 

ʘʙʦ ʦʙ'ʻʢʪ ʢʣʘʩʫ-ʦʙʦʣʦʥʢʠ. 
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ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ set ʤʘʻ ʚʠʛʣʷʜ: 

public static void setShortField(Object o, String name,short nv) 

throws NoSuchFieldException,   IllegalAccessException  

{  Field field = o.getClass().getField(name) ;  

   field.set(o,new Short(nv)); }  

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ nv ʫ ʧʦʣʽ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʣʘʩʠ ʦʙʦʣʦʥʢʠ. 

ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʤʝʪʦʜʠ, ʱʦ ʤʘʶʪʴ ʚʠʜ getPrimitiveType (ʥʘʧʨʠʢʣʘʜ, 

getInt) ʽ setPrimitiveType. ʎʽ ʤʝʪʦʜʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʤʽʥʠ ʧʦʣʽʚ ʫ 

ʢʣʘʩʽ, ʱʦ ʤʘʶʪʴ ʧʨʠʤʽʪʠʚʥʠʡ ʪʠʧ. ʅʘʧʨʠʢʣʘʜ,  field.setShort(o,nv). 

 

8.3. ʂʃɸʉ METHOD 
ɿʘʩʦʙʠ ʢʣʘʩʫ Method - ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʦʛʦʣʦʰʝʥʴ ʤʝʪʦʜʽʚ ʧʝʚʥʦʛʦ ʢʣʘʩʫ, ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʣʠʢʘʪʠ ʮʽ 

ʤʝʪʦʜʠ ʚ ʢʦʥʪʝʢʩʪʽ ʟʘʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜʠ ʢʣʘʩʫ Method: 

¶ public Class getReturnType() - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Class, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʧʦʪʦʯʥʠʤ ʤʝʪʦʜʦʤ. ʗʢʱʦ ʟʘʤʽʩʪʴ ʪʠʧʫ 

ʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʫ ʟʘʟʥʘʯʝʥʝ ʩʣʫʞʙʦʚʝ 

ʩʣʦʚʦ void, ʨʦʟʛʣʷʥʫʪʠʡ ʤʝʪʦʜ ʧʦʚʝʨʥʝ ʦʙ'ʻʢʪ void.class; 

¶ public Class[] get ParameterTypes() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ Class, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʟʘʜʘʥʽ ʚ ʦʛʦʣʦʰʝʥʥʽ ʧʦʪʦʯʥʦʛʦ 

ʤʝʪʦʜʫ. ʆʙ'ʻʢʪʠ ʟʘʥʦʩʷʪʴʩʷ ʚ ʤʘʩʠʚ ʫ ʪʦʤʫ ʧʦʨʷʜʢʫ, ʫ ʷʢʦʤʫ ʧʘʨʘʤʝʪʨʠ 

ʧʝʨʝʨʘʭʦʚʘʥʽ ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʫ. ʗʢʱʦ ʤʝʪʦʜ ʥʝ ʤʘʻ ʧʘʨʘʤʝʪʨʽʚ, 

ʚʝʨʪʘʻʪʴʩʷ ʧʦʨʦʞʥʽʡ ʤʘʩʠʚ; 

¶ public Class[] getExceptionTypes() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ Class, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʚʠʢʣʶʯʝʥʴ, ʷʢʽ ʟʘʜʘʥʽ ʚ ʧʨʦʧʦʟʠʮʽʾ throws ʦʛʦʣʦʰʝʥʥʷ 

ʧʦʪʦʯʥʦʛʦ ʤʝʪʦʜʫ. ʆʙ'ʻʢʪʠ ʟʘʥʦʩʷʪʴʩʷ ʚ ʤʘʩʠʚ ʫ ʪʦʤʫ ʧʦʨʷʜʢʫ, ʫ ʷʢʦʤʫ 

ʥʘʡʤʝʥʫʚʘʥʥʷ ʪʠʧʽʚ ʚʠʢʣʶʯʝʥʴ ʧʝʨʝʨʘʭʦʚʘʥʽ ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʫ; 

¶ public Object invoke(Object onThis, Object[]  args)  throws 

IllegalAccessException,IllegalArgumentException, 
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InvocationTargetException - ʚʠʢʣʠʢʘʻ ʤʝʪʦʜ, ʦʙʫʤʦʚʣʝʥʠʡ ʧʦʪʦʯʥʠʤ 

ʦʙ'ʻʢʪʦʤ Method, ʫ ʢʦʥʪʝʢʩʪʽ ʦʙ'ʻʢʪʘ onThis ʽʟ ʟʘʚʜʘʥʥʷʤ ʟʥʘʯʝʥʴ 

ʘʨʛʫʤʝʥʪʽʚ, ʧʝʨʝʜʘʥʠʭ ʤʘʩʠʚʦʤ args. ɼʣʷ ʥʝʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʙʽʨ 

ʨʝʘʣʽʟʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʬʘʢʪʠʯʥʦʛʦ ʪʠʧʫ ʦʙ'ʻʢʪʘ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ onThis. ɼʣʷ ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ onThis ʥʝ 

ʧʨʠʡʤʘʻʪʴʩʷ ʜʦ ʫʚʘʛʠ ʡ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ null. ɼʦʚʞʠʥʘ ʤʘʩʠʚʫ args 

ʧʦʚʠʥʥʘ ʟʙʽʛʘʪʠʩʷ ʽʟ ʯʠʩʣʦʤ ʧʘʨʘʤʝʪʨʽʚ ʚ ʦʛʦʣʦʰʝʥʥʽ ʤʝʪʦʜʫ, ʘ ʪʠʧʠ 

ʦʙ'ʻʢʪʽʚ-ʝʣʝʤʝʥʪʽʚ ʤʘʩʠʚʫ ʧʦʚʠʥʥʽ ʜʦʧʫʩʢʘʪʠ ʧʨʠʩʚʦʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤ 

ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʦʜʫ - ʫ ʧʨʦʪʠʚʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ 

ʚʠʢʣʶʯʝʥʥʷ IIlegalArgumentException. ʗʢʱʦ ʚ ʩʢʣʘʜʽ ʦʙ'ʻʢʪʘ, 

ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʘʨʘʤʝʪʨʦʤ onThis, ʥʝʤʘʻ ʪʠʧʫ, ʯʣʝʥʦʤ ʷʢʦʛʦ ʻ ʧʦʪʦʯʥʠʡ 

ʤʝʪʦʜ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ IllegalArgumentException. ʗʢʱʦ 

ʟʥʘʯʝʥʥʷ onThis ʜʦʨʽʚʥʶʻ null ʽ ʤʝʪʦʜ ʥʝ ʩʪʘʪʠʯʥʠʡ, ʛʝʥʝʨʫʻʪʴʩʷ 

ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ NullPointerException. ʗʢʱʦ ʚʠʢʦʥʘʥʥʷ ʚʠʢʣʠʢʫʚʘʥʦʛʦ 

ʤʝʪʦʜʫ ʟʘʚʝʨʰʫʻʪʴʩʷ ʘʚʘʨʽʡʥʦ, ʚʽʜʦʙʨʘʞʘʝʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

InvocationTargetException. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. ɺʠʢʣʠʯʝʤʦ ʟʘʩʦʙʘʤʠ ʨʝʬʣʝʢʩʽʾ ʤʝʪʦʜ  

str.indexOf(".",   8), ʪʦʜʽ ʤʘʻʤʦ: 

Throwable failure;  

try {  

 ʉlass strClass = str.getClass();  

 Method index = strClass.getMethod("indexOf", new Class[] 

{string.class,  int.class } );  

Object  result = index.invoke(str, new object[] { ".",   new   

lnteger(8)} );  

return  ((Integer) result).intvalue();}  

  catch  (NoSuchMethodException e)  { fa ilure = e; }  

  catch  (invocationTargetException e) {  

    failure = e.getTargetException(); }  

  catch  (illegalAccessException e)  {failure = e;}  

throw failure;  
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8.4. ʂʃɸʉ CONSTRUCTOR 
ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ (ʦʙ'ʻʢʪʽʚ) ʪʠʧʫ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ newInstance ʦʙ'ʻʢʪʘ Class, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʴʦʤʫ ʪʠʧʫ. 

ʄʝʪʦʜ ʚʠʢʣʠʢʘʻ ʢʦʥʩʪʨʫʢʪʦʨ ʙʝʟ ʘʨʛʫʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʠʪʴ ʪʠʧʫ, ʽ ʧʦʚʝʨʪʘʻ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʥʦʚʫ ʩʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʢʣʘʩʫ Object, ʱʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʷʚʥʦ 

ʧʝʨʝʪʚʦʨʝʥʠʡ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʪʠʧʫ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. 

static double[]  testData = { 0.3,1.3 e - 2, 7.9, 3.17 };  

 public static void main(String[] args){  

try {  

    for  (int arg = 0; arg < args.length; arg++){   

 Strin g name = args[arg];  

 Class classFor = Class.forName(name);  

 SortDouble sorter = (SortDouble)classFor.newInstance();  

 SortMetrics metrics = sorter.sort(testData); 

 System.out.println(name + ": " + metrics);  

 for  (int i  =0;  i  < testData.length; i++) 

 System.out.println(ñ " + testData[i]); } }  

catch(Exception e)  

 { System.err.println(e);  

}}  

ʄʝʪʦʜ newInstance ʧʨʠ ʥʝʢʦʨʝʢʪʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʜʘʪʥʠʡ 

ʚʽʜʦʙʨʘʞʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʚʠʢʣʶʯʝʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ: 

¶ InstantiationException - ʷʢʱʦ ʢʣʘʩ, ʦʙ'ʻʢʪ ʷʢʦʛʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ, 

ʥʝ ʤʘʻ ʢʦʥʩʪʨʫʢʪʦʨʘ ʙʝʟ ʘʨʛʫʤʝʥʪʽʚ, ʘʙʦ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʘʙʩʪʨʘʢʪʥʠʡ, ʘʙʦ ʚ 

ʜʽʡʩʥʦʩʪʽ ʻ ʽʥʪʝʨʬʝʡʩʦʤ, ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ 

ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ ʧʨʠʯʠʥ; 

¶ IllegalAccessException - ʷʢʱʦ ʢʣʘʩ ʘʙʦ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨ ʙʝʟ ʘʨʛʫʤʝʥʪʽʚ 

ʥʝʜʦʩʪʫʧʥʽ; 

¶ SecurityException - ʷʢʱʦ ʜʽʶʯʘ ʧʦʣʽʪʠʢʘ ʙʝʟʧʝʢʠ ʟʘʙʦʨʦʥʷʻ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʦʙ'ʻʢʪʽʚ; 

¶ ExceptionInInitializerError   - ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ  ʧʨʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʢʣʘʩʫ. 

ʋ ʢʣʘʩʽ Constructor ʚʠʟʥʘʯʝʥʽ ʡ ʽʥʰʽ ʤʝʪʦʜʠ: 

¶ public ʉlass[] getParameterTypes() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ Class, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʟʘʜʘʥʽ ʚ ʦʛʦʣʦʰʝʥʥʽ ʧʦʪʦʯʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʦʨʘ; 
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¶ public Class[] getExceptionTypes() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ Class, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʚʠʢʣʶʯʝʥʴ, ʷʢʽ ʟʘʜʘʥʽ ʚ ʧʨʦʧʦʟʠʮʽʾ throws ʦʛʦʣʦʰʝʥʥʷ 

ʧʦʪʦʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ; 

¶ public Object newlnstance(Object[]  args) throws InstantiationException, 

IllegalAccessException, IllegalArgumentException, 

InvocationTargetException - ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʩʪʨʫʢʪʦʨ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʦʪʦʯʥʠʤ ʦʙ'ʻʢʪʦʤ Constructor, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʡ 

ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʥʦʚʦʛʦ ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ,  ʫ ʷʢʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨ ʦʛʦʣʦʰʝʥʠʡ, ʟ 

ʧʝʨʝʜʘʯʝʶ ʟʘʜʘʥʠʭ ʘʨʛʫʤʝʥʪʽʚ. ʇʦʚʝʨʪʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʥʦʚʫ ʩʪʚʦʨʝʥʠʡ ʽ 

ʽʥʽʮʽʘʣʽʟʦʚʘʥʠʡ ʦʙ'ʻʢʪ. ɼʦʚʞʠʥʘ ʤʘʩʠʚʫ args ʧʦʚʠʥʥʘ ʟʙʽʛʘʪʠʩʷ ʽʟ ʯʠʩʣʦʤ 

ʧʘʨʘʤʝʪʨʽʚ ʚ ʦʛʦʣʦʰʝʥʥʽ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʘ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ-ʝʣʝʤʝʥʪʽʚ ʤʘʩʠʚʫ 

ʧʦʚʠʥʥʽ ʜʦʧʫʩʢʘʪʠ ʧʨʠʩʚʦʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤ ʪʠʧʘʤ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʥʩʪʨʫʢʪʦʨʘ - ʫ ʧʨʦʪʠʚʥʦʤʫ  ʚʠʧʘʜʢʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚʠʢʣʶʯʝʥʥʷ 

IllegalArgumentException. 

 

8.5. ʂʃɸʉ ACCESSIBLEOBJECT 
ʂʣʘʩʠ Field, Constructor ʽ Method ʻ ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʢʣʘʩʫ 

AccessibleObject, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʟʚʦʣʷʪʠ ʘʙʦ ʟʘʙʦʨʦʥʷʪʠ ʧʝʨʝʚʽʨʢʫ 

ʦʟʥʘʢ ʜʦʩʪʫʧʫ ʨʽʚʥʷ ʤʦʚʠ, ʪʘʢʠʭ ʷʢ public ʽ private.  

ʂʣʘʩ AccessibleObject ʤʘʻ ʤʝʪʦʜʠ: 

¶ public void setAccessible(boolean flag) - ʚʩʪʘʥʦʚʣʶʻ ʧʨʘʧʦʨ ʜʦʩʪʫʧʫ ʜʦ 

ʦʙ'ʻʢʪʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʽ ʟʥʘʯʝʥʥʷʤ ʘʨʛʫʤʝʥʪʫ: true ʦʟʥʘʯʘʻ, ʱʦ ʦʙ'ʻʢʪ 

ʙʽʣʴʰʝ ʥʝ ʧʽʜʢʦʨʷʻʪʴʩʷ ʧʨʘʚʠʣʘʤ ʜʦʩʪʫʧʫ, ʫʩʪʘʥʦʚʣʶʚʘʥʠʤ ʥʘ ʨʽʚʥʽ ʤʦʚʠ 

(ʽ ʙʫʜʝ ʟʘʚʞʜʠ ʜʦʩʪʫʧʥʠʡ), a false ʟʤʫʰʫʻ ʦʙ'ʻʢʪ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʘʜʘʥʠʡ 

ʨʽʚʝʥʴ ʜʦʩʪʫʧʫ. ʗʢʱʦ ʧʦʚʥʦʚʘʞʝʥʴ ʧʦ ʟʤʽʥʽ ʧʨʘʧʦʨʘ ʜʦʩʪʫʧʫ ʥʝʜʦʩʪʘʪʥʴʦ, 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ SecurityException; 

¶ public static void  setAccessible(AccessibleObject[] array, boolean flag) - 

ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʧʦʨ ʜʦʩʪʫʧʫ ʜʦ ʦʙ'ʻʢʪʽʚ, ʧʝʨʝʜʘʥʠʤ ʫ ʚʠʛʣʷʜʽ 

ʤʘʩʠʚʫ. ʗʢʱʦ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʯʝʨʛʦʚʦʛʦ ʦʙ'ʻʢʪʘ ʚʠʢʠʜʘʻʪʴʩʷ 

ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ SecurityException, ʦʙ'ʻʢʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʤʘʩʠʚʽ ʨʘʥʽʰʝ, 
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ʟʙʝʨʽʛʘʶʪʴ ʟʥʦʚʫ ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʫʧʫ, ʘ ʚʩʽ ʽʥʰʽ ʦʙ'ʻʢʪʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʢʦʣʠʰʥʴʦʤʫ ʩʪʘʥʽ; 

¶ public boolean isAccessible() - ʧʦʚʝʨʪʘʻ ʧʦʪʦʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʘʧʦʨʘ ʜʦʩʪʫʧʫ 

ʜʦ ʦʙ'ʻʢʪʘ. 

 

8.6. ʂʃɸʉ ARRAY 
ʂʣʘʩ Array ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʠʚʫ ʟʘʩʦʙʘʤʠ ʨʝʬʣʝʢʩʽʾ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʩʠʚʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʬʦʨʤʠ ʤʝʪʦʜʫ newInstance: 

¶ public Object newlnstance(Class compType, int length) - ʧʦʚʝʨʪʘʻ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʦʚʠʡ ʤʘʩʠʚ ʪʠʧʫ compType ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ length. 

¶ public Object newinstance(Class compType, int[]  dim) - ʧʦʚʝʨʪʘʻ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʦʚʠʡ ʙʘʛʘʪʦʤʽʨʥʠʡ ʤʘʩʠʚ ʪʠʧʫ compType, ʨʦʟʤʽʨʥʦʩʪʽ ʷʢʦʛʦ 

ʟʘʜʘʥʽ ʟʥʘʯʝʥʥʷʤʠ ʝʣʝʤʝʥʪʽʚ ʤʘʩʠʚʫ-ʧʘʨʘʤʝʪʨʘ dimensions. ʗʢʱʦ ʤʘʩʠʚ 

dim ʧʦʨʦʞʥʽʡ ʘʙʦ ʤʘʻ ʜʦʚʞʠʥʫ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʧʨʠʧʫʩʪʠʤʝ ʯʠʩʣʦ 

ʨʘʟʤʽʨʥʦʩʪʝʡ (ʟʚʠʯʘʡʥʦ 255), ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

IllegalArgumentException. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ. 

ʇʨʠʢʣʘʜ 1. ʉʬʦʨʤʫʻʤʦ ʤʘʩʠʚ ʪʠʧʫ byte: 

byte[] ba =  (byte[]) Array.newlnstance(byte.class,   13);  

ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ:  

  byte[] ba = new byte[13];  

ʇʨʠʢʣʘʜ 2.  

int[] dims  = {4, 4};  

double[][] matrix =(double[][])  

Array.newlnstance(double.class,  dims);  

ʎʝ ʨʽʚʥʦʟʥʘʯʥʦ: 

double[][]  matrix = new double[4][4];  

ʂʣʘʩ Array ʤʘʻ ʤʝʪʦʜʠ get ʽ set. ʅʝʭʘʡ ʟʘʜʘʥʠʡ ʤʘʩʠʚ ʭʘ ʟʥʘʯʝʥʴ ʪʠʧʫ 

int; ʪʦʜʽ ʚʠʨʘʞʝʥʥʶ xa[i]  ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ: 

Int eger n=Array.get(xa, i)  

ʅʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʤʘʩʠʚʫ ʤʦʞʥʘ ʪʘʢ: xa[i] = 23;  -  ʮʝ ʪʝ ʞ 

ʩʘʤʝ, ʱʦ Array.set(xa, i, new Integer(23)). 
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8.7. ʂʃɸʉ PACKAGE 
ɺʠʢʣʠʢ ʤʝʪʦʜʫ getPackage ʢʣʘʩʫ Class ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʦʙ'ʻʢʪ ʢʣʘʩʫ 

Package, ʱʦ ʤʽʩʪʠʪʴ ʦʧʠʩ ʧʘʢʝʪʘ, ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʠʡ ʢʣʘʩ (ʩʘʤ ʢʣʘʩ 

Package ʨʦʟʤʽʱʝʥʠʡ ʫ ʧʘʢʝʪʽ java.lang). 

ʄʝʪʦʜ getName ʦʙ'ʻʢʪʘ Package ʧʦʚʝʨʪʘʻ ʧʦʚʥʝ ʽʤ'ʷ ʧʦʪʦʯʥʦʛʦ ʧʘʢʝʪʘ. 

 

8.8. ʂʃɸʉ PROXY 
ʂʣʘʩ Proxy ʜʦʟʚʦʣʷʻ ʜʠʥʘʤʽʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʢʣʘʩʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʦʜʠʥ 

ʘʙʦ ʜʝʢʽʣʴʢʘ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʫ ʟʚʝʨʪʘʥʴ ʜʦ ʦʙ'ʻʢʪʘ, ʱʦ ʟʙʝʨʽʛʘʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʢʣʠʢʠ ʤʝʪʦʜʽʚ ʦʙ'ʻʢʪʘ ʽ ʜʦʟʚʦʣʷʻ ʫ ʚʠʧʘʜʢʫ, 

ʥʝʧʝʨʝʜʙʘʯʝʥʦʾ ʩʠʪʫʘʮʽʾ ʚʽʜʥʦʚʠʪʠ ʭʽʜ ʧʦʜʽʡ. 

ʄʦʜʝʣʴ, ʨʝʘʣʽʟʦʚʘʥʘ ʢʣʘʩʦʤ Proxy, ʧʝʨʜʙʘʯʘʻ ʚʠʢʣʠʢ ʤʝʪʦʜʫ 

Proxy.getProxyClass ʟ ʧʝʨʝʜʘʯʝʶ ʡʦʤʫ ʧʦʩʠʣʘʥʴ ʥʘ ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ ʽ 

ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʪʝʨʬʝʡʩʠ, - ʫ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʦʪʨʠʤʘʥʠʡ 

ʦʙ'ʻʢʪ Class ʜʣʷ ʪʠʧʫ Proxy. 

ʆʙ'ʻʢʪʠ Proxy ʚʦʣʦʜʽʶʪʴ ʦʜʥʠʤ ʢʦʥʩʪʨʫʢʪʦʨʦʤ, ʱʦ ʧʨʠʡʤʘʻ ʷʢ 

ʧʘʨʘʤʝʪʨ ʦʙ'ʻʢʪ ʢʣʘʩʫ, ʧʦʭʽʜʥʦʛʦ ʚʽʜ InvocationHandler. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ Proxy ʚʘʨʪʦ ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜ newInstance ʦʙ'ʻʢʪʘ 

Constructor ʟ ʧʘʨʘʤʝʪʨʦʤ ʪʠʧʫ InvocationHandler. 

public class DebugProxy implements InvocationHandler {  

   private final Object obj;    // ʦʙ'ʻʢʪ 

   private final   List methods ;      // ʤʝʪʦʜʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ 

   private final   List history;      // ʞʫʨʥʘʣ ʦʙʽʛʽʚ 

   private DebugProxy(Object obj)  {  

      this.obj = obj;  

      methods = new ArrayList;  

      history = Collections.unmodifiableList(methods); }  

   public static syn chronized Object proxyFor(Object obj)  {  

   Class objclass = obj.getʩlass();  

   return Proxy.newProxyinstance(objclass.getClassLoader(), 

objclass.getinterfaces(), new DebugProxy(obj)); }  

   public Object  

   invoke(Object proxy,  Method method,  Object[]  args) throws 

Throwable  

    {methods.add(method);  

 try {  

     return method.invoke(obj,   args); }  
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 catch(invocationTargetException e)  {  

     throw e.getTargetException(); } }  

public List getHistory() {return history; }  

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʥʘʣʘʰʪʫʚʘʪʠ Proxy ʜʣʷ ʟʘʜʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʚʘʨʪʦ 

ʚʠʢʣʠʢʘʪʠ ProxyFor: 

Object proxyObj  =  DebugProxy.proxyFor(realObj);  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙ'ʻʢʪ proxyObj ʨʝʘʣʽʟʫʻ ʪʽ ʞ ʽʥʪʝʨʬʝʡʩʠ, ʱʦ ʡ ʦʙ'ʻʢʪ 

realObj. ʆʜʝʨʞʘʪʠ ʞʫʨʥʘʣ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʫ: 

DebugProxy h = (DebugProxy)  

Proxy.getlnvoc ationHandler(proxyObj);  

List history = h.getHistory();  

for(int i= 0; i< history.size(); i++)  

Systern.out.println(history.get(i)) ;  

ʗʢʱʦ ʥʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ newProxylnstance, ʪʦ ʢʦʜ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

Class proxyClass = Proxy.getProxyClass(  

 objclass.getʩlassLoader(),  

 objClass.getInterfaces();  

 Constructor ctor = proxyClass.getConstructor(new  Class[]    

{InvocationHandler.class});  

 Object[] ctorArgs = new Object[] {  

 new DebugProxy(obj)};  

 Object proxyobj = ctor.newInstance(ctorArgs);  

}  

 

8.9. ɿɸɺɸʅʊɸɾɽʅʅʗ ʂʃɸʉɯɺ 
ɺʠʢʦʥʫʶʯʘ ʩʠʩʪʝʤʘ ʟʘʚʘʥʪʘʞʫʻ ʢʣʘʩʠ ʚ ʤʽʨʫ ʚʠʥʠʢʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚ ʥʠʭ. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʜʫʨ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʽʚ ʽʩʪʦʪʥʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ Java, ʘʣʝ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʣʷ 

ʚʽʜʰʫʢʘʥʥʷ ʢʣʘʩʽʚ, ʷʢʽ ʘʜʨʝʩʫʶʪʴʩʷ ʧʨʦʛʨʘʤʦʶ, ʘʣʝ ʥʝ ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʚʠʢʦʥʫʶʯʦʶ ʩʠʩʪʝʤʦʶ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʭʘʥʽʟʤ ʧʝʨʝʛʣʷʜʫ ʰʣʷʭʽʚ ʧʦʰʫʢʫ 

ʢʣʘʩʽʚ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʜʦʜʘʪʦʢ, ʱʦ ʫ ʩʪʘʥʽ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʢʣʘʩʠ ʩʧʦʩʦʙʘʤʠ, 

ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʧʝʨʝʜʙʘʯʝʥʠʭ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʚʘʨʪʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʙ'ʻʢʪʦʤ 

ʢʣʘʩʫ ClassLoader, ʟʜʘʪʥʠʤ ʦʜʝʨʞʘʪʠ ʙʘʡʪ-ʢʦʜ ʨʝʘʣʽʟʘʮʽʾ ʧʦʪʨʽʙʥʦʛʦ ʢʣʘʩʫ ʡ 

ʟʘʚʘʥʪʘʞʠʪʠ ʡʦʛʦ ʚ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʫʶʯʦʾ ʩʠʩʪʝʤʠ. 
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ʂʣʘʩ ClassLoader ʻ ʘʙʩʪʨʘʢʪʥʠʤ ʢʣʘʩʦʤ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʢʣʘʩ-ʩʧʘʜʢʦʻʤʝʮʴ ʚʽʜ ClassLoader ʽ 

ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜ:  

¶ protected Class findClass(String name) throws ClassNotFoundException - 

ʷʠʡ ʟʥʘʭʦʜʠʪʴ ʙʘʡʪ-ʢʦʜ ʢʣʘʩʫ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ name ʽ ʟʘʚʘʥʪʘʞʫʻ ʜʘʥʽ ʚ 

ʩʝʨʝʜʦʚʠʱʝ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʧʦʚʝʨʪʘʶʯʠ ʦʙ'ʻʢʪ Class, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʟʥʘʡʜʝʥʠʡ ʢʣʘʩ. ʆʙ'ʻʢʪ-ʟʚʘʥʪʘʞʥʠʢ ʟʜʘʪʥʠʡ ʜʝʣʝʛʫʚʘʪʠ ʧʦʚʥʦʚʘʞʝʥʥʷ ʧʦ 

ʟʘʚʘʥʪʘʞʝʥʥʶ ʢʣʘʩʽʚ "ʙʘʪʴʢʽʚʩʴʢʦʤʫ" ʟʘʚʘʥʪʘʞʥʠʢʫ ʢʣʘʩʽʚ (parent class 

loader). "ɹʘʪʴʢʽʚʩʴʢʠʡ" ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʠʡ ʷʢ 

ʘʨʛʫʤʝʥʪ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʣʘʩʫ ClassLoader. protected ClassLoader() ʩʪʚʦʨʶʻ 

ʦʙ'ʻʢʪ ClassLoader, ʥʝʷʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʷʢʦʩʪʽ "ʙʘʪʴʢʽʚʩʴʢʦʛʦ" 

ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ ʩʠʩʪʝʤʥʠʡ ʟʘʚʘʥʪʘʞʥʠʢ (ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ getSystemClassLoader); 

¶ protected ClassLoader(ClassLoader parent) - ʩʪʚʦʨʶʻ ʦʙ'ʻʢʪ ClassLoader, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʜʘʥʠʡ "ʙʘʪʴʢʽʚʩʴʢʠʡ" ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ. ʆʩʥʦʚʥʠʤ ʫ 

ʩʢʣʘʜʽ ʢʣʘʩʫ ClassLoader ʻ ʤʝʪʦʜ loadClass public class  loadClass(String 

name)  throws ClassNotFoundException ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Class ʜʣʷ ʢʣʘʩʫ ʽʟ 

ʟʘʜʘʥʠʤ ʽʤ'ʷʤ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʚʘʥʪʘʞʫʻ ʮʝʡ ʢʣʘʩ. ʗʢʱʦ ʢʣʘʩ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʠʡ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ 

ClassNotFoundException. 

ʉʭʝʤʘ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʽʚ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʦʤ loadClass ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʽ ʟʚʠʯʘʡʥʦ ʥʝ ʧʝʨʝʚʠʟʥʘʯʝʥʘ, ʚʠʛʣʷʜʘʻ ʪʘʢ: 

1. ʇʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ findLoadedClass ʢʣʘʩʫ Class 

Loader, ʯʠ ʥʝ ʟʘʚʘʥʪʘʞʫʚʘʚʩʷ ʟʘʜʘʥʠʡ ʢʣʘʩ ʨʘʥʽʰʝ; ʫ ʩʢʣʘʜʽ ClassLoader 

ʧʝʨʝʜʙʘʯʝʥʘ ʪʘʙʣʠʮʷ ʦʙ'ʻʢʪʽʚ Class ʜʣʷ ʚʩʽʭ ʢʣʘʩʽʚ, ʟʘʚʘʥʪʘʞʝʥʠʭ ʟʘʩʦʙʘʤʠ 

ʧʦʪʦʯʥʦʛʦ ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ; ʷʢʱʦ ʢʣʘʩ ʙʫʚ ʟʘʚʘʥʪʘʞʝʥʠʡ ʢʦʣʠʩʴ, 

ʤʝʪʦʜ findLoadedClass ʧʦʚʝʨʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʩʥʫʶʯʠʡ ʦʙ'ʻʢʪ Class; 

2. ʗʢʱʦ ʢʣʘʩ ʥʝ ʟʘʚʘʥʪʘʞʫʚʘʚʩʷ, ʚʠʢʣʠʢʘʻʪʴʩʷ loadClass "ʙʘʪʴʢʽʚʩʴʢʦʛʦ" 

ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ; ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʟʘʚʘʥʪʘʞʥʠʢ ʥʝ ʚʦʣʦʜʽʻ "ʙʘʪʴʢʦʤ", 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʥʠʡ ʟʘʚʘʥʪʘʞʥʠʢ ʢʣʘʩʽʚ; 
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3. ʗʢʱʦ ʢʣʘʩ ʫʩʝ ʱʝ ʥʝ ʟʘʚʘʥʪʘʞʝʥʠʡ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ findClass, ʱʦ 

ʚʠʢʦʥʫʻ ʧʦʰʫʢ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʫ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ.  

 class  PlayerLoader extends ClassLoader {  

    public Class findClass(String name) throws 

ClassNotFoundException{  

 try {  

  byte[] buf = bytesForCla ss(name);  

  return defineClass(name, buf, 0, buf.length); }  

catch    (IOException e)  {  

  throw new classNotFoundException(e.toString()); } }  

//  ... ʆʛʦʣʦʰʝʥʥʷ ʤʝʪʦʜʫ bytesForclass ʽ ʽʥʰʠʭ ʤʝʪʦʜʽʚ 

}  

ʄʝʪʦʜ findClass ʟʚʠʯʘʡʥʦ ʚʠʢʦʥʫʻ ʜʚʽ ʬʫʥʢʮʽʾ. ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʧʦʚʠʥʝʥ 

ʚʠʷʚʠʪʠ ʙʘʡʪ-ʢʦʜ ʟʘʜʘʥʦʛʦ ʢʣʘʩʫ ʡ ʟʙʝʨʝʛʪʠ ʡʦʛʦ ʚ ʤʘʩʠʚʽ ʪʠʧʫ byte - ʮʝʡ 

ʦʙʦʚ'ʷʟʦʢ ʫ ʧʨʠʢʣʘʜʽ ʧʦʢʣʘʜʝʥʠʡ ʥʘ ʤʝʪʦʜ bytesForClass. ʇʦ-ʜʨʫʛʝ, ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʢʣʘʜʥʠʡ ʤʝʪʦʜ defineClass, ʱʦʙ ʚʠʢʦʥʘʪʠ ʬʘʢʪʠʯʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʙʘʡʪ-ʢʦʜʦʤ. 

ʄʝʪʦʜ defineClass ʤʘʻ ʚʠʛʣʷʜ protected final Class defineClass(String 

name,  byte[] data, int offset, int length)  throws ClassFormatError - ʧʦʚʝʨʪʘʻ 

ʦʙ'ʻʢʪ Class ʜʣʷ ʢʣʘʩʫ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ name; ʙʽʥʘʨʥʝ ʧʦʜʘʥʥʷ ʢʣʘʩʫ 

ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ data. ɼʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʙʘʡʪʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʝʣʝʤʝʥʪʘʭ ʤʘʩʠʚʫ data ʟ 

ʽʥʜʝʢʩʘʤʠ ʚʽʜ offset ʜʦ offset+length. ʗʢʱʦ ʙʘʡʪʠ ʽʟ ʟʘʟʥʘʯʝʥʦʛʦ ʧʨʦʤʽʞʢʫ ʥʝ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʝʦʙʭʽʜʥʦʤʫ ʬʦʨʤʘʪʫ ʦʧʠʩʫ ʢʣʘʩʫ, ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʙ'ʻʢʪ 

ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ ClassFormatError. ʄʝʪʦʜ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ Class ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʢʣʘʩʫ ʚ ʪʘʙʣʠʮʽ ʟʘʚʘʥʪʘʞʝʥʠʭ 

ʢʣʘʩʽʚ, ʱʦ ʧʝʨʝʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜʦʤ findLoadedClass. 

 ʈʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜ bytesForClass. 

protected byte[]  bytesForClass(String name) throws  

lOException, ClassNotFoundException  

{  

   FileInputStream in = null;  

try {  

    in = streamFor(name + ".class");  

    int length = in.available();   // ʯʠʩʣʦ ʜʦʩʪʫʧʥʠʭ ʙʘʡʪʽʚ 

    if (length == 0) throw new  
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   ClassNotFoundException(name);  

   byte[]  buf = new byte[length];  

   in.read(buf);   // ɿʯʠʪʫʚʘʥʥʷ ʙʘʡʪʽʚ  

   return buf; }  

 finally {  if (in!=null) in.close();  

}}  
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ʈʆɿɼɯʃ 9 
9.1. ʇɯɼɻʆʊʆɺʂɸ ʂʃɸʉʋ ɼʆ ɺʀʂʆʈʀʉʊɸʅʅʗ 
ʇʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʢʣʘʩʫ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʻ ʪʨʠ ʩʪʘʜʽʾ: 

1. ʟʘʚʘʥʪʘʞʝʥʥʷ; ʦʜʝʨʞʘʥʥʷ ʙʘʡʪ-ʢʦʜʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʢʣʘʩ,  ʽ ʩʪʚʦʨʝʥʥʷ 

ʦʙ'ʻʢʪʘ Class; 

2. ʟʚ'ʷʟʫʚʘʥʥʷ; ʧʝʨʝʚʽʨʢʘ ʪʦʛʦ, ʯʠ ʟʘʜʦʚʦʣʴʥʷʻ ʙʘʡʪ-ʢʦʜ ʩʠʥʪʘʢʩʠʩʫ ʤʦʚʠ, 

ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʘʤ'ʷʪʽ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʜʘʥʠʭ ʽ (ʮʷ 

ʬʫʥʢʮʽʷ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʘ)  ʚʩʽʭ ʧʦʩʠʣʘʥʴ, ʱʦ ʤʽʩʷʪʴʩʷ ʚ ʢʦʜʽ ʢʣʘʩʫ, ʽʟ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ, ʢʣʘʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ 

ʧʦʩʠʣʘʥʥʷʤ;  

3. ʽʥʽʮʽʘʣʽʟʘʮʽʷ; ʽʥʽʮʽʘʣʽʟʘʮʽʷ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ (ʟ ʡʦʛʦ ʧʦʧʝʨʝʜʥʽʤ 

ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʟʚ'ʷʟʫʚʘʥʥʷʤ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ) ʽ ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ 

ʚʠʨʘʟʽʚ ʽ ʙʣʦʢʽʚ ʩʪʘʪʠʯʥʦʾ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʢʣʘʩʫ. 

ʆʙ'ʻʢʪ Class, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʤʝʪʦʜʦʤ  defineClass, ʩʣʫʞʠʪʴ ʪʽʣʴʢʠ 

ʤʝʪʽ ʧʦʜʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʦʛʦ ʢʣʘʩʫ - ʢʣʘʩ ʫʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʟʚ'ʷʟʘʥʠʤ. 

ɺʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʟʚ'ʷʟʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʠʤʫʩʦʚʦ ʩʧʨʦʚʦʢʦʚʘʥʦ 

ʚʠʢʣʠʢʦʤ ʤʝʪʦʜʫ resolveClass. ʎʝʡ ʤʝʪʦʜ ʤʘʻ ʚʠʛʣʷʜ protected final  void 

resolveClass(Class ʩ). ɿʚ'ʷʟʫʻ ʢʣʘʩ, ʷʢʱʦ ʪʦʡ ʱʝ ʥʝ ʟʚ'ʷʟʘʥʠʡ. 

ɺʽʨʪʫʘʣʴʥʘ ʤʘʰʠʥʘ, ʧʨʠʩʪʫʧʘʶʯʠ ʜʦ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʢʣʘʩʫ, ʧʝʨʝʚʽʨʷʻ, ʯʠ 

ʚʠʢʦʥʘʥʝ ʡʦʛʦ ʟʚ'ʷʟʫʚʘʥʥʷ. ʂʣʘʩ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʥʽʮʽʘʣʽʟʦʚʘʥ ʧʝʨʰ, ʥʽʞ ʤʦʞʝ 

ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʢʣʘʩʫ, ʘʙʦ ʚʠʢʣʠʢʘʥʠʡ ʩʪʘʪʠʯʥʠʡ ʤʝʪʦʜ ʢʣʘʩʫ, ʘʙʦ 

ʟʜʽʡʩʥʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʢʣʘʩʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ Java. 

 

9.2. ɿɸɺɸʅʊɸɾɽʅʅʗ ɼʆɼɸʊʂʆɺʀʍ ʈɽʉʋʈʉɯɺ 
ʂʣʘʩʠ ʻ ʦʩʥʦʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʷʢʠʭ ʧʦʪʨʝʙʫʻ ʧʨʦʛʨʘʤʘ, ʘʣʝ ʜʝʷʢʠʤ 

ʢʣʘʩʘʤ ʥʝʦʙʭʽʜʥʽ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, 

ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʜʘʥʽ ʤʫʣʴʪʠʤʝʜʠʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ: 

 String b = ñStr1.flò; 

 InputStream in;  
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 ClassLoader loader = this.getClass( ) .getClassLoader() ;  

  if (loader!= null)  

     in = loader.getResourceAsStream(b);  

  else  

    in = ClassLoader.getSystemResourceAsStream(b);  

ʉʠʩʪʝʤʥʽ ʨʝʩʫʨʩʠ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʩʠʩʪʝʤʥʠʤʠ ʢʣʘʩʘʤʠ, ʘ ʪʘʢʽ ʤʦʞʫʪʴ ʥʝ 

ʤʘʪʠ ʟʘʚʘʥʪʘʞʥʠʢʠ. ʉʪʘʪʠʯʥʠʡ ʤʝʪʦʜ getSystemResourceAsStream ʧʦʚʝʨʪʘʻ 

ʦʙ'ʻʢʪ InputStream ʧʦʪʦʢʫ ʫʚʝʜʝʥʥʷ ʜʣʷ ʨʝʩʫʨʩʫ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ. 

ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ getResourceAsStream, ʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʦʤ 

ClassLoader, ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʝʨʥʝʥʥʷ ʟʥʘʯʝʥʥʷ null. ɿʘʜʘʯʘ ʧʝʨʝʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʦʜʫ ʟ ʧʽʜʪʨʠʤʢʦʶ ʧʦʪʨʽʙʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʨʝʩʫʨʩʽʚ ʧʦʢʣʘʜʘʶʪʴ ʥʘ 

ʧʦʭʽʜʥʠʡ ʢʣʘʩ ʟʘʚʘʥʪʘʞʥʠʢʘ. ɿʚʠʯʘʡʥʦ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʨʝʩʫʨʩʠ ʙʫʜʫʪʴ 

ʟʥʘʡʜʝʥʽ ʚ ʪʠʭ ʞʝ ʤʽʩʮʷʭ ʽ ʫ ʪʦʡ ʞʝ ʩʧʦʩʽʙ, ʱʦ ʡ ʬʘʡʣʠ ʢʣʘʩʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʣʘʩʫ PlayerLoader (ʚʠʟʥʘʯʝʥʠʡ ʚ ʧʦʧʝʨʝʜʥʽʡ ʣʝʢʮʽʾ) 

ʤʘʻʤʦ: 

public  InputStrea m getResourceAsStream  

String name) {  

 try  

 {return streamFor(name); }  

 catch (IOException e)   

     { return null; }  

}  

ɼʚʘ ʽʥʰʠʭ ʤʝʪʦʜʠ ʢʣʘʩʫ ClassLoader, ʱʦ ʤʘʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʧʨʦʙʣʝʤʠ ʧʦʰʫʢʫ ʡ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʝʩʫʨʩʽʚ - getResource ʽ getSystemResource, 

- ʧʦʚʝʨʪʘʶʪʴ ʦʙ'ʻʢʪʠ ʢʣʘʩʫ URL.  

ʄʝʪʦʜ getContents ʦʙ'ʻʢʪʘ URL, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʤʝʪʦʜʘʤʠ 

ʟʘʚʘʥʪʘʞʥʠʢʘ ʢʣʘʩʽʚ, ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʦʙ'ʻʢʪ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʤʽʩʪ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʘʜʨʝʩʽ URL. 

ɯʩʥʫʶʪʴ ʪʘʢʦʞ ʤʝʪʦʜʠ: 

¶ public Enumeration findResources(String name) - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ 

Enumeration, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʛʣʷʜʘʪʠ ʦʙ'ʻʢʪʠ URL ʜʣʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʦʤʫ ʽʤʝʥʽ. ʈʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ,  ʧʨʦʧʦʥʦʚʘʥʘ  ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ  ʢʣʘʩʦʤ  ClassLoader,  ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Enumeration ʟ 

ʥʫʣʴʦʚʠʤ ʯʠʩʣʦʤ ʨʝʩʫʨʩʽʚ; 
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¶ public Java.net.URL findResource(String name) - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ Java. 

net.URL ʜʣʷ ʨʝʩʫʨʩʫ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ ʘʙʦ null, ʷʢʱʦ ʪʘʢʠʡ ʥʝ ʟʥʘʡʜʝʥʠʡ. 

ʗʢʱʦ ʽʩʥʫʻ ʢʽʣʴʢʘ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʦʤʫ ʽʤʝʥʽ, ʧʨʘʚʠʣʘ 

ʚʠʙʦʨʫ ʦʜʥʦʛʦ ʟ ʥʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ. ʈʝʘʣʽʟʘʮʽʷ 

ʤʝʪʦʜʫ, ʧʨʦʧʦʥʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʢʣʘʩʦʤ ClassLoader, ʧʦʚʝʨʪʘʻ 

ʟʥʘʯʝʥʥʷ null. 

 

9.3. ʉɽʈɯɸʃɯɿɸʎɯʗ 
ʉʝʨʽʘʣʽʟʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʙʘʡʪʽʚ; ʜʝʩʝʨʽʘʣʽʟʘʮʽʷ  ̒ʧʨʦʮʝʩʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʟ ʮʠʭ ʙʘʡʪʽʚ.  

ʗʢʱʦ ʜʚʦʤ ʢʦʤʧʦʥʝʥʪʘʤ Java ʥʝʦʙʭʽʜʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ, ʪʦ 

ʾʤ ʥʝʦʙʭʽʜʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ɭ ʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʫʚʘʪʠ 

ʮʝʡ ʤʝʭʘʥʽʟʤ.  

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ï ʨʦʟʨʦʙʠʪʠ ʚʣʘʩʥʠʡ ʧʨʦʪʦʢʦʣ ʽ ʧʝʨʝʜʘʪʠ ʦʙ'ʻʢʪ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʦʜʝʨʞʫʚʘʯ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʧʨʦʪʦʢʦʣ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʽʜʧʨʘʚʥʠʢ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʦʙʢʫ ʩʪʦʨʦʥʥʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʆʪʞʝ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʪʦʢʦʣ 

ʧʝʨʝʜʘʯʽ ʦʙ'ʻʢʪʽʚ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʽ ʩʪʚʦʨʝʥʘ ʩʝʨʽʘʣʽʟʘʮʽʷ, 

ʢʦʤʧʦʥʝʥʪʠ Java ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʝʨʝʜʘʯʽ ʦʙ'ʻʢʪʽʚ. 

 

9.3.1. ˞ ̨̨̨̗̠̆̑́̌̈́ ̏̂ǫ̤̃̄̋̓̃ *ava 

ʂʣʘʩ ʦʙ'ʻʢʪʘ, ʱʦ ʩʝʨʽʘʣʽʟʫʻʪʴʩʷ, ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ 

java.io.Serializable: 

import java.io.Serializable;  

 ʩlass TestSerial implements Serializable { 

  public byte version = 100;  

  public byte count = 0;  

}  

ɯʥʪʝʨʬʝʡʩ Serializable ï ʮʝ ʽʥʪʝʨʬʝʡʩ-ʤʘʨʢʝʨ; ʫ ʥʴʦʤʫ ʥʝ ʟʘʜʝʢʣʘʨʦʚʘʥʦ 

ʞʦʜʥʦʛʦ ʤʝʪʦʜʫ. 

ɺʽʥ ʛʦʚʦʨʠʪʴ ʤʝʭʘʥʽʟʤʫ ʩʝʨʽʘʣʽʟʘʮʽʾ, ʱʦ ʢʣʘʩ ʤʦʞʝ ʙʫʪʠ ʩʝʨʽʘʣʽʟʦʚʘʥʦ.   

ʉʝʨʽʘʣʽʟʘʮʽʷ ʨʦʙʠʪʴʩʷ ʚʠʢʣʠʢʦʤ ʤʝʪʦʜʫ 
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 writeObject() ʢʣʘʩʫ java.io.ObjectOutputStream  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

public static void main(String args[])  

throws IOException  

{  

 FileOutputStream fos = new FileOutputStream("temp.out");  

 ObjectOutputStream oos = new ObjectOutputStream(fos);  

 TestSerial ts = new TestSerial();  

 oos.writ eObject(ts);  

 oos.flush();  

 oos.close();  

 }  

ɺʽʜʪʚʦʨʠʪʠ ʦʙ'ʻʢʪ ʽʟ ʬʘʡʣʫ ʤʦʞʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

public static void main(String args[]) throws IOException {  

 FileInputStream fis = newFileInputStream("temp.out");  

 ObjectInputStream oin = new ObjectInputStream(f is);  

 TestSerial ts = (TestSerial) oin.readObject();  

  System.out.println("version="+ts.version);  

 }  

ɺʽʜʥʦʚʣʝʥʥʷ ʦʙ'ʻʢʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ 

oin.readObject(). ʋ ʤʝʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʯʠʪʫʚʘʥʥʷ ʥʘʙʦʨʫ ʙʘʡʪʽʚ ʟ ʬʘʡʣʫ ʡ 

ʩʪʚʦʨʝʥʥʷ ʪʦʯʥʦʾ ʢʦʧʽʾ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʫ. oin.readObject() ʤʦʞʝ 

ʧʨʦʯʠʪʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʩʝʨʽʘʣʽʟʦʚʘʥʠʡ ʦʙ'ʻʢʪ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʥʠʡ ʦʙ'ʻʢʪ 

ʧʨʠʚʦʜʠʪʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ. 

 

9.3.2. ̃ ̨̅̄̏̓̏̃̋́ ̨̋̌́̒̃ ̅̏ ̨̨̨̗̩̒̆̑́̌̈́ 

ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʨʦʮʝʩ ʩʝʨʽʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʩʝʨʽʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ 

ʧʦʣʷ ʦʙ'ʻʢʪʘ, ʱʦ ʥʝ ʧʦʟʥʘʯʝʥʠʡ ʷʢ transient ʘʙʦ static, ʪʘʢʦʞ ʜʘʥʠʡ ʧʨʦʮʝʩ 

ʧʨʠʧʫʩʢʘʻ, ʱʦ ʚʩʽ ʧʦʣʷ-ʦʙ'ʻʢʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʩʝʨʽʘʣʽʟʘʮʽʾ, ʧʦʚʠʥʥʽ 

ʚʢʘʟʫʚʘʪʠ ʥʘ ʪʠʧʠ, ʷʢʽ ʫ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʪʨʠʤʫʶʪ ɹʤʦʞʣʠʚʽʩʪʴ ʩʝʨʽʘʣʽʟʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʪʨʽʙʥʦ, ʱʦʙ ʢʣʘʩ, ʙʘʟʦʚʠʡ ʚʽʜʥʦʩʥʦ ʨʦʟʛʣʷʥʫʪʦʛʦ, ʘʙʦ ʤʘʚ 

ʢʦʥʩʪʨʫʢʪʦʨ ʙʝʟ ʧʘʨʘʤʝʪʨʽʚ (ʱʦʙ ʦʩʪʘʥʽʡ ʤʽʛ ʙʫʪʠ ʚʠʢʣʠʢʘʥʠʡ ʫ ʧʨʦʮʝʩʽ 

ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ), ʘʙʦ ʩʘʤ ʫ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʚʘʚ ʨʝʘʣʽʟʘʮʽʶ ʽʥʪʝʨʬʝʡʩʫ 

Serializable (ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʷ ʪʦʛʦ ʞ ʽʥʪʝʨʬʝʡʩʫ ʚ ʧʦʭʽʜʥʦʤʫ ʢʣʘʩʽ 

ʙʫʜʝ ʥʘʜʣʠʰʢʦʚʠʤ ʨʽʰʝʥʥʷʤ). 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 
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public class Name implements Serializable {  

   private String name;   

   private long id;  

   private transient boolean hashSet = false;  

   private transient int hash;  

   private static long nexti = 0;  

   public Name(String name)   {  

   this.name = name;  

   synchronized  (Name.class)   { id = nextl++;} }  

   public int hashCode() {  

   if (lhashset) {hash = name.hashCode() ; hashSet = true;}  

   return hash;}  

    ...  

   }  

ʆʙ'ʻʢʪ ʢʣʘʩʫ Name ʤʦʞʝ ʙʫʪʠ ʟʙʝʨʝʞʝʥʠʡ ʫ ʧʦʪʦʮʽ ObjectOutputStream ʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ writeObject, ʽ ʧʦʙʽʯʥʦ, ʷʢʱʦ 

ʮʝʡ ʦʙ'ʻʢʪ ʘʜʨʝʩʫʻʪʴʩʷ ʟ ʽʥʰʦʛʦ ʦʙ'ʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʩʝʨʽʘʣʽʟʘʮʽʾ. ɺʤʽʩʪ ʧʦʣʽʚ 

name ʽ id ʚʠʚʦʜʠʪʴʩʷ ʚ ʧʦʪʽʢ; ʧʦʣʷ nextID, hashSet ʽ hash,  ʫ ʧʨʦʮʝʩ ʩʝʨʽʘʣʽʟʘʮʽʾ 

ʟʘʣʫʯʝʥʽ ʥʝ ʙʫʜʫʪʴ, ʦʩʢʽʣʴʢʠ nextID ʦʛʦʣʦʰʝʥʦ ʷʢ static, ʘ ʜʚʘ ʽʥʰʠʭ ʧʦʣʷ 

ʧʦʟʥʘʯʝʥʽ ʤʦʜʠʬʽʢʘʪʦʨʦʤ transient. ʇʦʣʝ hash ʤʽʩʪʠʪʴ ʭʝʰ-ʢʦʜ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʟʘʥʦʚʦ ʧʝʨʝʣʽʯʝʥʠʡ ʥʘ ʧʽʜʩʪʘʚʽ ʚʤʽʩʪʫ name, ʥʝʤʘʻ ʥʽʷʢʠʭ ʧʨʠʯʠʥ 

ʚʠʪʨʘʯʘʪʠ ʥʘ ʡʦʛʦ ʩʝʨʽʘʣʽʟʘʮʽʶ ʜʦʜʘʪʢʦʚʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ ʡ ʯʘʩ. 

ʉʭʝʤʘ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ, ʧʨʦʧʦʥʦʚʘʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʧʝʨʝʜʙʘʯʘʻ 

ʟʯʠʪʫʚʘʥʥʷ ʟ ʧʦʪʦʢʫ ʙʘʡʪʦʚʠʭ ʜʘʥʠʭ, ʟʙʝʨʝʞʝʥʠʭ ʫ ʧʨʦʮʝʩʽ ʩʝʨʽʘʣʽʟʘʮʽʾ. 

ʉʪʘʪʠʯʥʽ ʧʦʣʷ ʢʣʘʩʫ ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʥʝʜʦʪʦʨʢʘʥʥʦʩʪʽ - ʫ ʭʦʜʽ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʢʣʘʩʫ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʚʩʽ ʟʚʠʯʘʡʥʽ ʧʨʦʮʝʜʫʨʠ ʽʥʽʮʽʘʣʽʟʘʮʽʾ, ʽ ʩʪʘʪʠʯʥʽ ʧʦʣʷ 

ʦʜʝʨʞʘʪʴ ʥʝʦʙʭʽʜʥʽ ʚʠʭʽʜʥʽ ʟʥʘʯʝʥʥʷ. ʂʦʞʥʦʤʫ ʧʦʣʶ transient ʫ 

ʚʽʜʥʦʚʣʝʥʦʤʫ ʦʙ'ʻʢʪʽ ʧʨʠʚʣʘʩʥʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʫ ʮʴʦʛʦ ʧʦʣʷ. ʇʨʠ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ Name ʧʦʣʷʤ 

name ʽ id ʟʥʦʚʫ ʩʪʚʦʨʝʥʦʛʦ ʦʙ'ʻʢʪʘ ʙʫʜʫʪʴ ʧʨʠʚʣʘʩʥʝʥʽ ʪʽ ʞ ʟʥʘʯʝʥʥʷ, ʱʦ ʡ ʫ 

ʚʠʭʽʜʥʦʤʫ ʦʙ'ʻʢʪʽ, ʚʤʽʩʪ ʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ nextID ʟʘʣʠʰʠʪʴʩʷ ʥʝʜʦʪʦʨʢʘʥʠʤ, ʘ 

transient-ʧʦʣʷ hashSet ʽ hash ʦʜʝʨʞʘʪʴ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

(false ʽ 0)- ʷʢʱʦ ʟʥʘʯʝʥʥʷ hashSet ʜʦʨʽʚʥʶʻ false, ʚʝʣʠʯʠʥʘ hash ʙʫʜʝ 

ʧʝʨʝʨʘʭʦʚʘʥʦ ʟʘʥʦʚʦ. 

ɹʫʜʴ-ʷʢʘ ʩʧʨʦʙʘ ʟʜʽʡʩʥʝʥʥʷ ʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ, ʱʦ ʥʝ ʧʽʜʪʨʠʤʫʻ ʮʶ 

ʤʦʞʣʠʚʽʩʪʴ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ NotSerializableException. 
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9.3.3. ̃ ̠̏̑̅̏̋ ̨̨̨̗̩̒̆̑́̌̈́ ̓́ ̨̨̨̗̩̅̆̒̆̑́̌̈́ 

ʉʝʨʽʘʣʽʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʟʘ ʩʧʘʜʘʥʥʷʤ ʧʦ 

ʜʝʨʝʚʦʧʦʜʽʙʥʽʡ ʽʻʨʘʨʭʽʾ ʪʠʧʽʚ - ʚʽʜ ʧʝʨʰʦʛʦ ʽʟ ʢʣʘʩʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʽʥʪʝʨʬʝʡʩ Serializable, ʜʦ ʢʣʘʩʽʚ ʙʽʣʴʰ ʧʨʠʚʘʪʥʠʭ ʪʠʧʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʫ ʽʻʨʘʨʭʽʶ ʪʠʧʽʚ (ʈʠʩ. 9.1.): 

 

ʈʠʩ. 9.1. ʉʝʨʽʘʣʽʟʘʮʽʷ ʢʣʘʩʽʚ 

ʈʦʟʛʣʷʥʝʤʦ ʧʦʨʷʜʦʢ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʜʣʷ ʦʙ'ʻʢʪʘ HTTPInput: 

1. ʇʦʪʽʢ ObjectlnputStream ʩʧʦʯʘʪʢʫ ʚʠʜʽʣʷʻ ʧʘʤ'ʷʪʴ ʜʣʷ ʥʦʚʦʛʦ ʦʙ'ʻʢʪʘ, ʘ 

ʧʦʪʽʤ ʟʥʘʭʦʜʠʪʴ ʚ ʽʻʨʘʨʭʽʾ ʪʠʧʽʚ ʥʘʡʙʣʠʞʯʠʡ ʽʟ ʢʣʘʩʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʽʥʪʝʨʬʝʡʩ Serializable, ʪʦʙʪʦ URLInput; 

2. ʇʦʪʽʢ ʚʠʢʣʠʢʘʻ ʢʦʥʩʪʨʫʢʪʦʨ ʙʝʟ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʣʘʩʫ, ʙʘʟʦʚʦʛʦ 

ʩʪʦʩʦʚʥʦ ʟʥʘʡʜʝʥʦʛʦ (ʥʘʡʙʣʠʞʯʦʛʦ ʽʟ ʯʠʩʣʘ ʪʠʭ, ʷʢʽ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴ 

ʽʥʪʝʨʬʝʡʩ Serializable), ʪʦʙʪʦ InputSource. 

ʇʨʠʤʽʪʢʘ. ʗʢʱʦ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʙʝʨʝʞʝʥʠʡ ʽʥʰʠʡ ʩʪʘʥ ʯʘʩʪʠʥʠ ʦʙ'ʻʢʪʘ, ʱʦ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ (InputSource), ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʝʨʽʘʣʽʟʘʮʽʶ 

ʡ ʜʝʩʝʨʽʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʩʪʘʥʫ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ URLInput. ʗʢʱʦ ʞ ʙʘʟʦʚʠʡ 

ʢʣʘʩ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʩʝʨʽʘʣʽʟʘʮʽʶ, ʤʘʻ ʚʣʘʩʥʠʡ ʟʥʘʯʠʤʠʡ ʩʪʘʥ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʩʪʫʧʠʪʠ ʚʽʜ ʩʭʝʤʠ ʩʝʨʽʘʣʽʟʘʮʽʾ, ʧʨʦʧʦʥʦʚʘʥʦʾ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, 

ʽ ʟʜʽʡʩʥʠʪʠ ʜʦʜʘʪʢʦʚʝ ʥʘʩʪʨʦʶʚʘʥʥʷ ʥʘʡʙʣʠʞʯʦʛʦ ʽʟ ʢʣʘʩʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʤʝʭʘʥʽʟʤ ʩʝʨʽʘʣʽʟʘʮʽʾ.  

3. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʥʘʡʙʣʠʞʯʠʡ ʽʟ ʢʣʘʩʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʤʝʭʘʥʽʟʤ 

ʩʝʨʽʘʣʽʟʘʮʽʾ, ʟʘʚʝʨʰʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʪʦʾ ʧʽʜʤʥʦʞʠʥʠ ʧʦʣʽʚ, ʷʢʽ 
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ʚʽʜʥʦʩʪʷʪʴʩʷ ʜʦ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ, ʚʽʥ ʧʨʠʩʪʫʧʘʻ ʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʩʚʦʛʦ 

ʚʣʘʩʥʦʛʦ ʩʪʘʥʫ, ʟʯʠʪʫʶʯʠ ʜʘʥʽ ʟ ʧʦʪʦʢʫ; 

4. ʇʦʪʽʢ ObjectlnputStream ʟʜʽʡʩʥʶʻ ʧʝʨʝʛʣʷʜ ʽʻʨʘʨʭʽʾ ʦʙ'ʻʢʪʽʚ ʫ ʩʧʘʜʥʦʤʫ 

ʧʦʨʷʜʢʫ ʡ ʚʠʢʦʥʫʻ ʜʝʩʝʨʽʘʣʽʟʘʮʽʶ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʣʠʢʽʚ readObject. 

 ʗʢʱʦ ʚ ʭʦʜʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʰʽ 

ʨʘʥʽʰʝ ʩʝʨʽʘʣʽʟʦʚʘʥʽ ʦʙ'ʻʢʪʠ, ʚʦʥʠ ʦʙ'̒ʢʪʠ ʧʽʜʜʘʶʪʴʩʷ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʚ ʪʦʤʫ 

ʧʦʨʷʜʢʫ, ʫ ʷʢʦʤʫ ʚʦʥʠ ʚʠʷʚʣʷʶʪʴʩʷ. ʊʘʢ, ʷʢʱʦ ʦʙ'ʻʢʪ URLInput, ʩʢʘʞʝʤʦ, ʤʘʚ 

ʙʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ HashMap, ʘʜʨʝʩʦʚʘʥʘ ʭʝʰ-ʪʘʙʣʠʮʷ ʨʘʟʦʤ ʟ ʫʩʽʤ ʾʾ 

ʚʤʽʩʪʦʤ ʙʫʣʘ ʙʠ ʧʽʜʜʘʥʘ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʨʘʥʽʰʝ, ʥʽʞ ʯʘʩʪʠʥʘ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ, 

ʦʙ'ʻʢʪʘ URLInput ʷʢ ʪʘʢʦʛʦ. 

 ʇʝʨʰ ʥʽʞ ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ ʙʫʜʴ-ʷʢʽ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʦʧʝʨʘʮʽʡ 

ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʽ ʢʣʘʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʚʘʥʪʘʞʝʥʽ, ʽʥʘʢʰʝ ʤʝʪʦʜ 

readObject ʚʠʜʘʩʪʴ ʚʠʢʣʶʯʝʥʥʷ ClassNotFoundException.  

 

9.3.4. ̊ ̟̠́̒̓̑̏̃́̎̎ ̨̖̍̆́̎̈̍̔ ̨̨̨̗̩̒̆̑́̌̈́ 

ɼʣʷ ʜʝʷʢʠʭ ʢʣʘʩʽʚ ʟʚʠʯʘʡʥʽ ʟʘʩʦʙʠ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ 

ʥʝʘʜʝʢʚʘʪʥʠʤʠ ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʠʤʠ.  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜʠ readObject ʽ 

writeObject. ʇʦʜʽʙʥʽ ʧʝʨʝʚʠʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʤʝʪʦʜʽʚ writeObject ʽ readObject 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʪʽʣʴʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʦʙ'ʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ, ʽ ʤʝʪʦʜʠ ʥʝʩʫʪʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʥʷʪʢʦʚʦ ʟʘ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʢʣʘʩʫ ʷʢ ʪʘʢʦʛʦ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʫ 

ʯʘʩʪʠʥʽ, ʫʩʧʘʜʢʦʚʘʥʦʾ ʚʽʜ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ, ʱʦ ʥʝ ʧʽʜʪʨʠʤʫʻ ʤʝʭʘʥʽʟʤ 

ʩʝʨʽʘʣʽʟʘʮʽʾ. ʗʢʱʦ ʚ ʩʢʣʘʜʽ ʢʣʘʩʫ ʨʝʘʣʽʟʦʚʘʥʽ ʚʣʘʩʥʽ ʚʘʨʽʘʥʪʠ ʤʝʪʦʜʽʚ 

writeObject ʽ readObject, ʚʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʦʜʥʦʡʤʝʥʥʠʭ ʤʝʪʦʜʽʚ 

ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ.  

ʗʢ ʧʨʠʢʣʘʜ ʨʦʟʛʣʷʥʝʤʦ ʧʦʣʽʧʰʝʥʠʡ ʚʘʨʽʘʥʪ ʢʣʘʩʫ Name: 

public class BetterName implements Serializable {  

    private String name;  

    private long id;  

    private transient int hash;  
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    private static long nextl = 0;  

    public BetterName(String name)  {  

       this.name = name;  

       synchronized  (Bett erName.class)  { id = nextl++;}  

       hash = name.hashCode(); }  

    private void writeObject(ObjectOutputStream out) throws   

lOException  

        {out.writeUTF(name); out.writeLong(id); }  

    private void readObject(ObjectlnputStream in) throws 

lOExceptio n, ClassNotFoundException  

  {name = in.readUTF();  

   id = in. readLong() ;  

   hash = name.hashCode(); }  

...}  

ɯʩʥʫʻ ʦʙʤʝʞʝʥʥʷ, ʷʢʝ ʚʘʨʪʦ ʚʟʷʪʠ ʜʦ ʚʽʜʦʤʘ, ʧʨʠʩʪʫʧʘʶʯʠ ʜʦ 

ʥʘʩʪʨʦʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʩʝʨʽʘʣʽʟʘʮʽʾ: ʥʝ ʤʦʞʥʘ ʧʨʠʚʣʘʩʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʧʦʣʶ final ʫ ʪʽʣʽ ʤʝʪʦʜʫ readObject, ʦʩʢʽʣʴʢʠ ʧʦʣʷ final ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦ-

ʽʥʽʮʽʘʣʽʟʦʚʘʥʽ ʪʽʣʴʢʠ ʚ ʙʣʦʢʘʭ ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʘʙʦ ʢʦʥʩʪʨʫʢʪʦʨʘʭ.  

ʅʘʙʽʨ ʽʥʩʪʨʫʢʮʽʡ ʚʠʢʣʠʢʫ "ʥʠʟʴʢʦʨʽʚʥʝʚʠ" ʤʝʪʦʜʽʚ read ʽ write ʢʣʘʩʽʚ 

Datalnput ʽ DataOutput ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʥʝʥʽ ʻʜʠʥʠʤ ʟʚʝʨʪʘʥʥʷʤ ʜʦ 

ʚʜ̔ʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʤʝʭʘʥʽʟʤ ʩʝʨʽʘʣʽʟʘʮʽʾ ʘʙʦ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ, ʱʦ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 

private void writeObject(ObjectOutputStream out) throws 

lOException  

   { out.defaultWriteObject();}  

private void readObject(Objectlnputstream in) thr ows 

lOException, ClassNotFoundException  

   {in.defaultReadObject();  

    hash = name.hashʩode();  

}  

ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʦʙ'ʻʢʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 

ʧʨʦʽʥʽʮʽʘʣʽʟʦʚʘʥʠʤ ʜʦʪʠ, ʧʦʢʠ ʛʨʘʬ, ʯʘʩʪʠʥʦʶ ʷʢʦʛʦ ʚʽʥ ʻ, ʥʝ ʙʫʜʝ 

ʜʝʩʝʨʽʘʣʽʟʦʚʘʥʦ ʧʦʚʥʽʩʪʶ. 

ʄʦʞʥʘ ʟʤʫʩʠʪʠ ʧʦʪʽʢ ObjectInputStream ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʠʡ 

ʢʦʨʠʩʪʫʚʘʯʝʤ, ʷʢʱʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʤʝʪʦʜʫ registerValidation ʧʦʪʦʢʫ ʡ 

ʧʝʨʝʜʘʪʠ ʡʦʤʫ ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙ'ʻʢʪ ʢʣʘʩʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ 

ObjectlnputValidation. ʇʦ ʟʘʚʝʨʰʝʥʥʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ 

ʛʨʘʬʘ ʙʫʜʝ ʚʠʢʣʠʢʘʥʠʡ ʤʝʪʦʜ validateObject ʧʝʨʝʜʙʘʯʝʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʝʤ 
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ʦʙ'ʻʢʪʘ ObjectlnputValidation, ʱʦ ʟʤʦʞʝ ʚʠʢʦʥʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʦʧʝʨʘʮʽʾ 

ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʡ ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ. 

ʇʨʠ ʩʝʨʽʘʣʽʟʘʮʽʾ ʚʤʽʩʪ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʦʪʦʮʽ, ʘ ʧʦʪʽʤ ʫ ʭʦʜʽ 

ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʚʽʜʥʦʚʣʶʻʪʴʩʷ ʢʦʧʽʷ ʪʦʛʦ ʞ ʦʙ'ʻʢʪʘ. ʆʜʥʘʢ, ʤʦʞʫʪʴ ʟʫʩʪʨʽʪʠʩʷ 

ʢʣʘʩʠ, ʜʣʷ ʷʢʠʭ ʧʦʜʽʙʥʘ ʩʭʝʤʘ ʜʽʡ ʥʝ ʧʽʜʭʦʜʠʪʴ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʦʙ'ʻʢʪʠ 

ʷʢʦʛʦʩʴ ʢʣʘʩʫ, ʷʢ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʫʥʽʢʘʣʴʥʠʤʠ ʜʣʷ ʢʦʞʥʦʾ 

ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʫ ʭʦʜʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ, ʤʦʞʣʠʚʦ, ʙʫʜʝ ʧʦʪʨʽʙʥʦ 

ʟʘʤʽʥʠʪʠ ʡʦʛʦ ʨʽʚʥʦʮʽʥʥʠʤ ʦʙ'ʻʢʪʦʤ, ʱʦ ʚʞʝ ʽʩʥʫʻ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʽʨʪʫʘʣʴʥʦʾ 

ʤʘʰʠʥʠ. ʇʦʜʽʙʥʠʡ ʤʝʭʘʥʽʟʤ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʽʚ 

writeReplace ʽ readResolve: 

¶ <ʤʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ> Object writ eReplace() throws 

ObjectStreamException - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʩʝʨʽʘʣʽʟʘʮʽʾ 

ʟʘʤʽʥʠʪʴ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ. ʄʦʞʝ ʙʫʪʠ ʧʦʚʝʨʥʫʪʠʡ ʙʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʪʦʯʥʠʡ; 

¶ <ʤʦʜʠʬʽʢʘʪʦʨ ʜʦʩʪʫʧʫ> Object  readResolve() throws 

ObjectStreamException - ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ, ʱʦ ʫ ʧʨʦʮʝʩʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ 

ʟʘʤʽʥʠʪʴ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ. ʄʦʞʝ ʙʫʪʠ ʧʦʚʝʨʥʫʪʠʡ ʙʫʜʴ-ʷʢʠʡ ʦʙ'ʻʢʪ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʪʦʯʥʠʡ. 

ʅʘʧʨʠʢʣʘʜ, ʤʝʪʦʜ readResolve ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʰʫʢ ʦʙ'ʻʢʪʘ, 

ʨʽʚʥʦʮʽʥʥʦʛʦ ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ. ʗʢʱʦ ʪʘʢʠʡ 

ʽʩʥʫʻ, ʚʽʥ ʙʫʜʝ ʧʦʚʝʨʥʫʪʠʡ, ʘ ʽʥʘʢʰʝ ʚʘʨʪʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʦʙ'ʻʢʪ 

(ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ readResolve) ʽ ʧʦʚʝʨʥʫʪʠ this. 

 

9.3.5. ̠ ̝̏̎̓̑̏̌ ̨̃̆̑̒̊ ̏̂ͻ̨̤̋̓̃ 

ʈʝʘʣʽʟʘʮʽʷ ʢʣʘʩʽʚ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʘ, ʷʢʱʦ ʧʦʜʽʙʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʤʽʞ ʩʝʨʽʘʣʽʟʘʮʽʻʶ ʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʻʶ ʦʙ'ʻʢʪʘ ʮʴʦʛʦ ʢʣʘʩʫ, ʧʦʪʽʢ 

ObjectInputStream ʟʜʘʪʥʠʡ ʚʠʷʚʠʪʠ ʬʘʢʪ ʚʥʝʩʝʥʥʷ ʟʤʽʥ. 

ʇʨʠ ʟʙʝʨʝʞʝʥʥʽ ʦʙ'ʻʢʪʘ ʨʘʟʦʤ ʟ ʥʠʤ ʟʘʧʠʩʫʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʦʤʝʨʘ ʚʝʨʩʽʾ (serial version unique identifier, UID), 64-ʙʽʪʦʚʝ 
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ʟʥʘʯʝʥʥʷ ʪʠʧʫ long. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʭʝʰ-ʢʦʜʫ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʽʤʝʥʘ ʢʣʘʩʫ, ʡʦʛʦ ʯʣʝʥʽʚ ʽ 

ʙʘʟʦʚʠʭ ʽʥʪʝʨʬʝʡʩʽʚ; ʟʤʽʥʘ ʪʘʢʠʭ ʜʘʥʠʭ ʩʣʫʞʠʪʴ ʩʠʛʥʘʣʦʤ ʧʨʦ ʤʦʞʣʠʚʫ 

ʥʝʩʫʤʽʩʥʽʩʪʴ ʚʝʨʩʽʡ ʢʣʘʩʫ. 

ʇʨʠ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ ʧʨʦ ʦʙ'ʻʢʪ ʽʟ ʧʦʪʦʢʫ ObjectInputStream ʟʯʠʪʫʻʪʴʩʷ 

ʪʘʢʦʞ ʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʦʤʝʨʘ ʚʝʨʩʽʾ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʧʨʦʙʘ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʫ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʠʡ ʢʣʘʩ ʥʝ ʟʥʘʡʜʝʥʠʡ ʘʙʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʟʘʚʘʥʪʘʞʝʥʦʛʦ 

ʢʣʘʩʫ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʟʯʠʪʘʥʠʡ ʟ ʧʦʪʦʢʫ, ʤʝʪʦʜ readObject ʚʽʜʦʙʨʘʞʘʻ 

ʚʠʢʣʶʯʝʥʥʷ ʪʠʧʫ InvalidClassException. ʗʢʱʦ ʫʩʧʽʰʥʦ ʟʘʚʘʥʪʘʞʝʥʽ ʚʩʽ 

ʧʦʪʨʽʙʥʽ ʢʣʘʩʠ ʡ ʚʠʷʚʣʝʥʠʡ ʟʙʽʛ ʚʩʽʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʦʙ'ʻʢʪ  ʤʦʞʝ ʙʫʪʠ 

ʜʝʩʝʨʽʘʣʽʟʘʚʘʥ. 

ɯʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʛʪʠ ʩʫʤʽʩʥʽʩʪʴ ʢʣʘʩʫ, ʱʦ ʤʘʻ ʜʦʜʘʪʢʦʚʽ ʥʝʩʫʪʪʻʚʽ 

ʥʦʚʦʚʚʝʜʝʥʥʷ, ʟ ʜʘʥʠʤʠ ʨʘʥʽʰʝ ʩʝʨʽʘʣʽʟʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʘʨʪʦ 

ʧʨʠʤʫʩʦʚʦ ʦʛʦʣʦʩʠʪʠ ʚ ʩʢʣʘʜʽ ʢʣʘʩʫ ʩʧʝʮʽʘʣʴʥʝ ʧʦʣʝ, ʱʦ ʤʽʩʪʠʪʴ ʟʥʘʯʝʥʥʷ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʥʦʤʝʨʘ ʚʝʨʩʽʾ, ʥʘʧʨʠʢʣʘʜ: 

private static final long serialversionUl = -

1307795172754062330L;  

 

9.3.6. ˟ ̉̐̉ PutField ̨  GetField 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ, ʢʦʣʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʢʣʘʩʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ 

ʜʦʩʪʫʧ ʜʦ ʧʝʨʚʠʥʥʠʭ ʚʝʨʩʽʡ ʩʪʨʫʢʪʫʨʠ ʧʦʣʽʚ ʢʣʘʩʫ. 

public class  Rectangle implements Serializable {  

   private static final  long  

   serialVersionUID = - 1307795172754062330L;  

   transient private double x, y;  

   transient private double width, height;  

   private void  readObject(Objectlnputstream in) throws  

lOException, ClassNotFoundException  

  { ObjectinputStream.GetField fields;  

    fields = in.readFie lds();  

    x = fields.get(ñx1ò, 0.0);  

    ʚ = fields.get(ñy1ò, 0.0);  

    double x2 = fields.get(ñx2ò, 0.0);  

    double y2 = fields.get(ñy2ò, 0.0);  

    width = (x2  -  x);  
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    height = (y2  -  ʫ);} 

private void writeObject(ObjectOutputstream out) throws  

lOException  

   {ObjectOutputStream.PutField fields = out.putFields();  

    fields.put(ñx1ò, x); 

    fields.put(ñy1ò,y); 

    fields.put(ñx2ò, x + width); 

    fields.put(ñy2ò,  ʚ + height); 

    out.writeFields(); }  

    private static final ObjectStreamField[ ] 

serialPersistentFields = {new objectStreamField(ñx1ò, 

Double.TYPE), new ObjectStreamField(ñy1ò, Double.TYPE), 

new 0bjectStreamField(ñx2ò,Double.TYPE), 

new ObjectStreamField(ñy2ò,Double.TYPE), 

}; }  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʥʫʶʯʘ ʩʠʩʪʝʤʘ ʚ ʧʨʦʮʝʩʽ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʙʫʣʘ ʟʜʘʪʥʘ 

ʚʠʟʥʘʯʠʪʠ, ʜʦ ʷʢʦʛʦ ʩʘʤʝ ʪʠʧʫ ʩʪʘʚʣʷʪʴʩʷ ʟʥʘʯʝʥʥʷ, ʟʙʝʨʝʞʝʥʽ ʟʘʩʦʙʘʤʠ 

ʦʙ'ʻʢʪʘ PutField, ʚʘʨʪʦ ʧʦʟʥʘʯʠʪʠ ʩʝʨʽʘʣʽʟʫʻʤʽ ʧʦʣʷ, ʦʛʦʣʦʩʠʚʰʠ ʩʧʝʮʽʘʣʴʥʠʡ 

ʤʘʩʠʚ ʦʙ'ʻʢʪʽʚ ʪʠʧʫ ObjectStreamField. 

9.3.7. ˴ ̎̓̆̑̆̊̒̕ Externalizable 
ɯʥʪʝʨʬʝʡʩ Externalizable ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ Serializable. ʂʣʘʩ, ʱʦ ʨʝʘʣʽʟʫʻ 

ʽʥʪʝʨʬʝʡʩ Externalizable, ʟʜʦʙʫʚʘʻ ʚʩʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʧʦ ʢʝʨʫʚʘʥʥʶ ʩʪʘʥʦʤ 

ʦʙ'ʻʢʪʘ, ʱʦ ʧʽʜʣʷʛʘʻ ʩʝʨʽʘʣʽʟʘʮʽʾ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝʩʝ ʡ ʩʫʛʫʙʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʢʦʨʝʢʪʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʙʘʟʦʚʠʭ 

ʢʣʘʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʚʝʨʩʽʡ  ʪʦʱʦ. 

ʋ ʩʢʣʘʜʽ ʽʥʪʝʨʬʝʡʩʫ Externalizable ʚʠʟʥʘʯʝʥʽ ʜʚʘ ʤʝʪʦʜʠ: 

public interface Externalizable extends Serializable {  

 void writeExternal(ObjectOutput out) throws lOException;  

 void  readExternal(Objectlnput in) throws lOE xception,  

 ClassNotFoundException;   

}  

ʄʝʪʦʜʠ ʚʠʢʣʠʢʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʩʝʨʽʘʣʽʟʘʮʽʾ ʡ ʜʝʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʘ 

ʚʽʜʧʦʚʽʜʥʦ.  

ʂʣʘʩʘʤ, ʧʦʭʽʜʥʠʤ ʚʽʜ ʢʣʘʩʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ Externalizable, ʯʘʩʪʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʦʜ ʙʘʟʦʚʦʛʦ ʢʣʘʩʫ ʧʝʨʰ ʥʽʞ ʙʫʜʝ 

ʟʜʽʡʩʥʝʥʘ ʩʝʨʽʘʣʽʟʘʮʽʷ ʘʙʦ ʜʝʩʝʨʽʘʣʽʟʘʮʽʷ ʾʭʥʴʦʛʦ ʚʣʘʩʥʦʛʦ ʩʪʘʥʫ ï ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʢʣʘʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʩʭʝʤʫ ʩʝʨʽʘʣʽʟʘʮʽʾ, ʧʨʠʡʥʷʪʫ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. 
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ʈʆɿɼɯʃ 10 
10.1. ʌʆʈʄɸʊ ʉɽʈɯɸʃɯɿʆɺɸʅʆɻʆ ʆɹ'ɭʂʊɸ 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʛʣʷʜ ʩʝʨʽʘʣʽʟʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ TestSerial, ʢʣʘʩ TestSerial 

ʤʘʻ ʚʠʛʣʷʜ: 

class parent implements Serializable {  

  int parentVersion = 10;}  

ʩlass contain implements Serializable{ 

  int containVersion = 11;}  

public class SerialTest extends parent implements Serializable {  

  int version = 66;  

  contain con = new contain();  

  public int getVersion() {  

  return version;   }  

public static void main(String args[]) throws IOException {  

  FileOutputStream fos = newFileOutputStream("temp.out");  

  ObjectOutputStream oos = new  ObjectOutputStream(fos);  

  SerialTes t st = new SerialTest();  

  oos.writeObject(st);  

  oos.flush();  

  oos.close();  

}}  

 ʋ ʬʘʡʣʽ temp.out ʩʝʨʽʘʣʽʟʦʚʘʥʠʡ ʦʙ'ʻʢʪ st ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

AC ED 00 05 73 72 00 0A 53 65 72 69 61 6C 54 65  

73 74 05 52 81 5A AC 66 02 F6 02 00 02 49 00 07  

76 65 72 73 69 6F 6E 4C 00 03 63 6F 6E 74 00 09  

4C 63 6F 6E 74 61 69 6E 3B 78 72 00 06 70 61 72  

65 6E 74 0E DB D2 BD 85 EE 63 7A 02 00 01 49 00  

0D 70 61 72 65 6E 74 56 65 72 73 69 6F 6E 78 70  

00 00 00 0A 00 00 00 42 73 72 00 07 63 6F 6E 74  

61 69 6E FC BB E6 0E FB CB 60 C7 02 0 0 01 49 00  

0E 63 6F 6E 74 61 69 6E 56 65 72 73 69 6F 6E 78  

70 00 00 00 0B  

ʈʦʟʛʣʷʥʝʤʦ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʙʘʡʪʠ ʚ ʩʝʨʠʘʣʠʟʦʚʘʥʥʦʤ ʦʙ'ʻʢʪʽ:  

¶ AC ED: STREAM_MAGIC. ɻʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʦʪʦʢʦʣ ʩʝʨʽʘʣʽʟʘʮʽʷ.  

¶ 00 05: STREAM_VERSION. ɺʝʨʩʽʷ ʩʝʨʽʘʣʽʟʘʮʽʾ.  

¶ 0x73: TC_OBJECT. ʇʦʟʥʘʯʝʥʥʷ ʥʦʚʦʛʦ ʦʙ'ʻʢʪʘ.  

¶ 0x72: TC_CLASSDESC. ʇʦʟʥʘʯʝʥʥʷ ʥʦʚʦʛʦ ʢʣʘʩʫ.  

¶ 00 0A: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʢʣʘʩʫ.  

¶ 53 65 72 69 61 6c 54 65 73 74: SerialTest, ʽʤ'ʷ ʢʣʘʩʫ. 

¶ 05 52 81 5A AC 66 02 F6: SerialVersionUID, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʣʘʩʫ.  
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¶ 0x02: ʈʽʟʥʽ ʧʨʘʧʦʨʠ. ʎʝʡ ʩʧʝʮʠʬʽʯʥʠʡ ʧʨʘʧʦʨ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʙ'ʻʢʪ 

ʧʽʜʪʨʠʤʫʻ ʩʝʨʽʘʣʽʟʘʮʽʶ.  

¶ 00 02: ʏʠʩʣʦ ʧʦʣʽʚ ʫ ʢʣʘʩʽ. ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʫʻ ʧʦʣʝ int version = 66: 

¶ 0x49: ʂʦʜ ʪʠʧʫ ʧʦʣʷ. 49 ʮʝ çIè, ʱʦ ʟʘʢʨʽʧʣʝʥʦ ʟʘ int. 

¶ 00 07: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʧʦʣʷ.  

¶ 76 65 72 73 69 6F 6E: version, ʽʤ'ʷ ʧʦʣʷ.  

¶ ɼʘʣʽ ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʫʻ ʥʘʩʪʫʧʥʝ ʧʦʣʝ, contain con = new contain();   

¶ 0x74: TC_STRING. ʇʦʟʥʘʯʘʻ ʥʦʚʠʡ ʨʷʜʦʢ. 

¶ 00 09: ɼʦʚʞʠʥʘ ʨʷʜʢʘ.  

¶ 4C 63 6F 6E 74 61 69 6E 3B: Lcontain;, ʂʘʥʦʥʽʯʥʝ JVM ʧʦʟʥʘʯʝʥʥʷ (ʪʦʤʫ 

ʱʦ ʮʝ ʦʙ'ʻʢʪ).  

¶ 0x78: TC_ENDBLOCKDATA, ʂʽʥʝʮʴ ʦʧʮʽʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʜʘʥʠʭ ʜʣʷ 

ʦʙ'ʻʢʪʘ.  

 ʇʦʪʽʤ ʽʜʝ ʦʧʠʩ ʢʣʘʩʫ parent: 

¶ 0x72: TC_CLASSDESC. ʇʦʟʥʘʯʝʥʥʷ ʥʦʚʦʛʦ ʢʣʘʩʫ  

¶ 00 06: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʢʣʘʩʫ.  

¶ 70 61 72 65 6E 74: parent, ʽʤ'ʷ ʢʣʘʩʫ. 

¶ 0E DB D2 BD 85 EE 63 7A: SerialVersionUID, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʢʣʘʩʫ.  

¶ 0x02: ʈʽʟʥʽ ʧʨʘʧʦʨʠ. ʎʝʡ ʧʨʘʧʦʨ ʧʦʟʥʘʯʘʻ ʱʦ ʢʣʘʩ ʧʽʜʪʨʠʤʫʻ ʩʝʨʽʘʣʽʟʘʮʽʶ.  

¶ 00 01: ʏʠʩʣʦ ʧʦʣʽʚ ʫ ʢʣʘʩʽ.  

¶ ɼʘʣʽ ʡʜʝ ʦʧʠʩ ʧʦʣʽʚ ʢʣʘʩʫ parent, ʢʣʘʩ ʤʘʻ ʦʜʥʝ ʧʦʣʝ, int parentVersion = 

100. 

¶ 0x49: ʂʦʜ ʪʠʧʫ ʧʦʣʷ. 49 ʧʦʟʥʘʯʘʻ çIè, ʱʦ ʟʘʢʨʽʧʣʝʥʝ ʟʘ Int.  

¶ 00 0D: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʧʦʣʷ.  

¶ 70 61 72 65 6E 74 56 65 72 73 69 6F 6E: parentVersion, ʽʤ'ʷ ʧʦʣʷ.  

¶ 0x78: TC_ENDBLOCKDATA, ʢʽʥʝʮʴ ʦʧʮʽʡʥʦʛʦ ʙʣʦʢʫ ʜʘʥʠʭ ʜʣʷ ʦʙ'ʻʢʪʘ.  

¶ 0x70: TC_NULL, ʧʦʟʥʘʯʘʻ ʪʝ ʱʦ ʙʽʣʴʰʝ ʥʝʤʘʻ ʩʫʧʝʨʢʣʘʩʽʚ, ʪʦʤʫ ʱʦ ʤʠ 

ʜʦʩʷʛʣʠ ʚʝʨʭʘ ʽʻʨʘʨʭʽʾ ʢʣʘʩʽʚ.  

 ʊʝʧʝʨ ʙʫʜʫʪʴ ʟʘʧʠʩʘʥʽ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʦʙ'ʻʢʪʦʤ:  
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¶ 00 00 00 0A: 10, ʟʥʘʯʝʥʥʷ parentVersion. 

¶ 00 00 00 42:66, ʟʥʘʯʝʥʥʷ version ʚ SerialTest.   

ɼʘʣʽ ʟʘʧʠʩʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙ'ʻʢʪ ʢʣʘʩʫ contain. contain con = new 

contain().  

 ɼʣʷ ʮʴʦʛʦ ʨʦʙʠʪʴʩʷ ʦʧʠʩ ʢʣʘʩʫ contain. 

¶ 0x73: TC_OBJECT, ʧʦʟʥʘʯʘʻ ʥʦʚʠʡ ʦʙ'ʻʢʪ.  

¶ 0x72: TC_CLASSDESC, ʧʦʟʥʘʯʘʻ ʥʦʚʠʡ ʢʣʘʩ.  

¶ 00 07: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʢʣʘʩʫ.  

¶ 63 6F 6E 74 61 69 6E: contain, ʽʤ'ʷ ʢʣʘʩʫ.  

¶ FC BB E6 0E FB CB 60 C7: SerialVersionUID, ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʮʴʦʛʦ ʢʣʘʩʫ.  

¶ 0x02: ʈʽʟʥʽ ʧʨʘʧʦʨʠ. ʎʝʡ ʧʨʘʧʦʨ ʧʦʟʥʘʯʘʻ ʱʦ ʢʣʘʩ ʧʽʜʪʨʠʤʫʻ ʩʝʨʽʘʣʽʟʘʮʽʶ.  

¶ 00 01: ʏʠʩʣʦ ʧʦʣʽʚ ʫ ʢʣʘʩʽ.  ɼʘʣʽ ʡʜʝ ʦʧʠʩ ʻʜʠʥʦʛʦ ʧʦʣʷ ʢʣʘʩʫ conatin, int 

containVersion = 11; 

¶ 0x49: ʂʦʜ ʪʠʧʫ ʧʦʣʷ. 49 ʧʦʟʥʘʯʘʻ çIè, ʱʦ ʟʘʢʨʽʧʣʝʥʝ ʟʘ Int.  

¶ 00 0E: ɼʦʚʞʠʥʘ ʽʤ'ʷ ʧʦʣʷ.  

¶ 63 6F 6E 74 61 69 6E 56 65 72 73 69 6F 6E: containVersion, ʽʤ'ʷ ʧʦʣʷ.  

¶ 0x78: TC_ENDBLOCKDATA, ʢʽʥʝʮʴ ʦʧʮʠʦʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʜʘʥʠʭ ʜʣʷ 

ʦʙ'ʻʢʪʘ.  

ɼʘʣʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʯʠ ʤʘʻ contain ʙʘʪʴʢʽʚʩʴʢʠʡ ʢʣʘʩ. ʗʢʱʦ ʤʘʻ, ʪʦ 

ʘʣʛʦʨʠʪʤ ʧʦʯʠʥʘʻ ʟʘʧʠʩ ʮʴʦʛʦ ʢʣʘʩʫ; ʘʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʫʧʝʨʢʣʘʩʫ ʚ 

contain ʥʝʤʘʻ, ʽ ʘʣʛʦʨʠʪʤ ʟʘʧʠʩʫʻ TC_NULL. 

0x70: TC_NULL.  

ʅʘʧʨʠʢʽʥʮʽ ʟʘʧʠʩʫʶʪʴʩʷ ʬʘʢʪʠʯʥʽ ʜʘʥʽ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʦʙ'ʻʢʪʦʤ ʢʣʘʩʫ 

conatin: 

¶ 00 00 00 0B: 11, ʟʥʘʯʝʥʥʷ containVersion.  

 ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʩʝʨʽʘʣʽʟʘʮʽʷ ʙʫʜʝ ʟʘʤʽʥʝʥʘ ʬʦʨʤʘʪʦʤ XML. 
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10.2. XML 
ʄʦʚʘ ʨʦʟʤʽʪʢʠ XML (Extensible Markup Language) ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

W3C. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ XML ʻ cʫʤʽʩʪʥʽʩʪʴ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʫ ʮʴʦʤʫ 

ʬʦʨʤʘʪʽ, ʟ ʨʽʟʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. ʄʦʚʘ XML ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʙʘʟʽ 

ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʦʚʠ ʨʦʟʤʽʪʢʠ SGML. ʄʦʚʘ HTML, ʷʢ ʤʦʚʘ ʨʦʟʤʽʪʢʠ 

ʛʽʧʝʨʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʦʞ ʟôʷʚʠʣʘʩʴ ʟ SGML. 

ʆʩʥʦʚʥʘ ʽʜʝʷ XML - ʮʝ ʪʝʢʩʪʦʚʝ ʧʦʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʛʽʚ, 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʜʘʥʠʭ. ɼʝʨʝʚʦʧʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʙʨʝ 

ʦʧʠʩʫʻ ʙʽʟʥʝʩ-ʦʙ'ʻʢʪʠ, ʢʦʥʬʽʛʫʨʘʮʽʶ, ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ XML ʣʝʛʢʝ ʜʣʷ ʯʠʪʘʥʥʷ. 

 

10.3. DTD 
ɼʣʷ ʦʧʠʩʫ ʩʪʨʫʢʪʫʨʠ XML-ʜʦʢʫʤʝʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ DTD 

(Document Type Definition). DTD ʚʠʟʥʘʯʘʻ, ʷʢʽ ʪʝʛʠ (ʝʣʝʤʝʥʪʠ) ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ XML - ʜʦʢʫʤʝʥʪʽ, ʷʢ ʮʽ ʝʣʝʤʝʥʪʠ ʟʚ'ʷʟʘʥʽ (ʥʘʧʨʠʢʣʘʜ, 

ʫʢʘʟʫʚʘʪʠ ʥʘ ʪʝ, ʱʦ ʝʣʝʤʝʥʪ <book> ʚʢʣʶʯʘʻ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ <price> ʽ 

<author>), ʷʢʽ ʘʪʨʠʙʫʪʠ ʤʘʻ ʪʦʡ ʘʙʦ ʽʥʰʠʡ ʝʣʝʤʝʥʪ. 

ɹʫʜʫʚʘʪʠ DTD ʜʣʷ XML-ʜʦʢʫʤʝʥʪʘ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ, ʧʨʦʛʨʘʤʠ-

ʘʥʘʣʽʟʘʪʦʨʠ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠ XML-ʌʘʡʣ ʽ ʙʝʟ DTD. ɸʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʘʚʪʦʨ ʧʦʚʠʥʝʥ ʧʨʘʚʠʣʴʥʦ ʡʦʛʦ  ʩʬʦʨʤʫʚʘʪʠ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʩʬʦʨʤʫʚʘʪʠ DTD, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʘʙʦ ʦʢʨʝʤʠʡ ʬʘʡʣ ʽ 

ʦʧʠʩʘʪʠ ʚ ʥʴʦʤʫ ʩʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʘ, ʘʙʦ ʚʢʣʶʯʠʪʠ DTD-ʦʧʠʩ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʜʦʢʫʤʝʥʪ XML. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻʤʦ: 

<?xml version="1.0" standalone="yes" ?>  

<! DOCTYPE journal  SYSTEM "book.dtd">  

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʦʧʠʩ ʝʣʝʤʝʥʪʘ ʤʽʩʪʠʪʴʩʷ ʚ XML-ɼʦʢʫʤʝʥʪ: 

<?xml version="1.0" ?>  

...  

<! DOCTYPE book [  

<!ELEMENT book (price, author)>  

...  

]>  
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10.4. ʆʇʀʉ ɽʃɽʄɽʅʊɸ 
ɽʣʝʤʝʥʪ ʚ DTD ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʩʢʨʠʧʪʦʨʘ !ELEMENT, ʫ 

ʷʢʦʤʫ ʚʢʘʟʫʻʪʴʩʷ ʥʘʟʚʘ ʝʣʝʤʝʥʪʘ ʽ ʡʦʛʦ ʚʤʽʩʪ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʠʤʦ ʝʣʝʤʝʥʪ <book> ʫ ʷʢʦʛʦ ʻ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ 

<price> ʽ <author>, ʪʦʜʽ ʦʜʝʨʞʠʤʦ ʦʧʠʩ: 

<!ELEMENT price PCDATA>  

<!ELEMENT author PCDATA>  

<!ELEMENT book (price, author)>  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʜʚʘ ʝʣʝʤʝʥʪʠ price ʽ author ̔  ʦʧʠʩʘʥʠʡ 

ʾʭʥʽʡ ʫʤʽʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʨʢʝʨʘ PCDATA. 

ʄʘʨʢʝʨ PCDATA (parseable character data) ʫʢʘʟʫʻ ʘʥʘʣʽʟʘʪʦʨʫ, ʱʦ 

ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʙʫʜʴ-ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʟ ʷʢʦʾ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ 

ʧʨʦʛʨʘʤʘ-ʘʥʘʣʽʟʘʪʦʨ. 

 ʂʨʽʤ ʤʘʨʢʝʨʘ PCDATA, ʻ ʪʘʢʦʞ ʪʘʢʽ ʤʘʨʢʝʨʠ: 

¶ EMPTY - ʝʣʝʤʝʥʪ ʧʦʨʦʞʥʽʡ,  

¶ ANY - ʚʤʽʩʪ ʜʦʢʫʤʝʥʪʘ ʩʧʝʮʽʘʣʴʥʦ ʥʝ ʦʧʠʩʫʻʪʴʩʷ. 

ʇʨʠ ʦʧʠʩʽ ʝʣʝʤʝʥʪʘ <book>, ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʦʯʽʨʥʽʭ ʝʣʝʤʝʥʪʽʚ <price> ʽ <author>. ʄʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʮʝʡ ʦʧʠʩ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʤʚʦʣʽʚ '+', '*', '?', ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʢʘʟʽʚʢʠ ʢʽʣʴʢʦʩʪʽ 

ʚʭʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, <!ELEMENT book (price, author+, 

caption?)> ʦʟʥʘʯʘʻ, ʱʦ ʝʣʝʤʝʥʪ book ʤʽʩʪʠʪʴ ʦʜʠʥ ʽ ʪʽʣʴʢʠ ʦʜʠʥ ʝʣʝʤʝʥʪ 

price, ʪʨʦʭʠ (ʤʽʥʽʤʫʤ ʦʜʠʥ) ʝʣʝʤʝʥʪʽʚ author ʽ ʥʝʦʙʦʚ'ʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ caption 

(ʩʠʤʚʦʣ * ʫʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚ ʩʢʣʘʜʽ ʝʣʝʤʝʥʪʘ ʤʦʞʝ ʤʽʩʪʠʪʠʩʷ ʙʫʜʴ-ʷʢʘ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʥʫʣʴʦʚʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ). ʗʢʱʦ ʽʩʥʫʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʤʚʦʣ '|'. ʅʘʧʨʠʢʣʘʜ: <!ELEMENT book 

(PCDATA | body)> ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʝʣʝʤʝʥʪ book ʤʦʞʝ ʤʽʩʪʠʪʠ ʘʙʦ ʜʦʯʽʨʥʽʡ 

ʝʣʝʤʝʥʪ body, ʘʙʦ PCDATA. 

 

10.5. ʆʇʀʉ ɸʊʈʀɹʋʊɯɺ 
ɸʪʨʠʙʫʪʠ ʝʣʝʤʝʥʪʽʚ ʦʧʠʩʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʩʢʨʠʧʪʦʨʘ !ATTLIST, 

ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʟʘʜʘʶʪʴʩʷ ʽʤ'ʷ ʘʪʨʠʙʫʪʘ, ʪʠʧ ʟʥʘʯʝʥʥʷ, ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ: 
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<!ATTLIST article  

id ID #R EQUIRED 

about CDATA #IMPLIED  

type (actual | review | teach ) 'actual' >  

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʝʣʝʤʝʥʪʘ <article>  ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʠ ʘʪʨʠʙʫʪʠ: id, 

about, type. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʘʪʨʠʙʫʪʘ, ʮʝ: 

¶ CDATA ï ʟʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ ʻ ʙʫʜʴ-ʷʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ; 

¶ ID ï ʚʠʟʥʘʯʘʻ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʝʣʝʤʝʥʪʘ ʚ ʜʦʢʫʤʝʥʪʽ; 

¶ IDREF (IDREFS) ï ʟʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ ʙʫʜʝ ʽʜʝʥʪʠʬʽʢʘʪʦʨ (ʩʧʠʩʦʢ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ), ʧʝʚʥʠʡ ʫ ʜʦʢʫʤʝʥʪʽ; 

¶ ENTITY (ENTITES ) ï ʤʽʩʪʠʪʴ ʽʤ'ʷ ʟʦʚʥʽʰʥʴʦʾ ʩʫʪʥʦʩʪʽ (ʢʽʣʴʢʘ ʽʤʝʥ, 

ʨʦʟʜʽʣʝʥʠʭ ʢʦʤʘʤʠ); 

¶ NMT OKEN (NMTOKENS ) ï ʩʣʦʚʦ (ʢʽʣʴʢʘ ʩʣʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʧʨʦʙʽʣʘʤʠ). 

ɿʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʨʘʭʫʚʘʥʥʷ. ʅʘʙʽʨ 

ʧʨʠʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʟʘʧʠʩʫʶʪʴ ʚ ʢʨʫʛʣʽ ʜʫʞʢʠ (ʟʥʘʯʝʥʥʷ1| 

ʟʥʘʯʝʥʥʷ2|ʟʥʘʯʝʥʠʝ3), ʧʦʪʽʤ ʚʢʘʟʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ 

'ʟʥʘʯʝʥʥʷ1' . 

ɿʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʪʫʧʥʠʤʠ: 

#REQUIRED ï ʦʟʥʘʯʘʻ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ ʫ ʜʦʢʫʤʝʥʪʽ; 

#IMPLIED ï ʦʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ ʥʝ ʟʘʜʘʥʦ, ʪʦ ʜʦʜʘʪʦʢ 

ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʦʻ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ; 

#FIXED ï ʦʟʥʘʯʘʻ, ʱʦ ʘʪʨʠʙʫʪ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʣʠʰʝ ʦʜʥʝ ʟʥʘʯʝʥʥʷ, ʪʝ, ʱʦ 

ʟʘʟʥʘʯʝʥʝ ʚ DTD. 

ʗʢʱʦ ʚ ʜʦʢʫʤʝʥʪʽ ʘʪʨʠʙʫʪʫ ʥʝ ʙʫʜʝ ʧʨʠʚʣʘʩʥʝʥʦ ʥʽʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ 

ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʙʫʜʝ ʜʦʨʽʚʥʶʻ ʟʘʜʘʥʦʤʫ ʚ DTD. 

 

10.6. ɺʀɿʅɸʏɽʅʅʗ ʉʋʊʅʆʉʊɯ 
ʉʫʪʥʽʩʪʴ ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʝ ʚʠʟʥʘʯʝʥʥʷ, ʯʠʡ ʟʤʽʩʪ ʤʦʞʝ ʙʫʪʠ ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʘʥʝ ʚ ʜʦʢʫʤʝʥʪʽ. ʆʧʠʩʫʻʪʴʩʷ ʩʫʪʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʩʢʨʠʧʪʦʨʘ 

!ENTITY: 

<!ENTITY company 'Sun Microsystems'>  

...  
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<sender>&company;</sender>  

...  

ʇʨʦʛʨʘʤʘ-ʘʥʘʣʽʟʘʪʦʨ, ʱʦ ʙʫʜʝ ʦʙʨʦʙʣʷʪʠ ʬʘʡʣ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʩʪʘʚʠʪʴ 

ʟʥʘʯʝʥʥʷ Sun Microsystems ʟʘʤʽʩʪʴ &company.  

 ɺ XML ʚʢʣʶʯʝʥʦ ʢʽʣʴʢʘ ʚʥʫʪʨʽʰʥʽʭ ʚʠʟʥʘʯʝʥʴ: 

&amplt ï ʩʠʤʚʦʣ <; 

&ampgt ï ʩʠʤʚʦʣ >; 

&ampamp ï ʩʠʤʚʦʣ &; 

&ampapos ï ʩʠʤʚʦʣ ʘʧʦʩʪʨʦʬʘ ó; 

&ampquot ï ʩʠʤʚʦʣ ʧʦʜʚʽʡʥʠʭ ʣʘʧʦʢ ñ. 

ʊʦʙʪʦ ʦʛʦʣʦʰʝʥʥʷ ʤʽʩʪʠʪʴʩʷ ʤʽʞ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʩʠʤʚʦʣʽʚ 

"<!ENTITY" ʽ ">" ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʝ ʚ ʦʜʥʦʤʫ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʥʠʞʯʝ 

ʬʦʨʤʘʪʽʚ. 

ɺʥʫʪʨʽʰʥʽʡ ʧʨʠʤʽʪʠʚ. ɯʤ'ʷ ʧʨʠʤʽʪʠʚʘ ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʟʥʘʯʝʥʥʶ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ XML-ʜʦʢʫʤʝʥʪʽ. ʗʢʱʦ ʚ ʩʢʣʘʜʽ ʜʦʢʫʤʝʥʪʘ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʠʨʘʞʝʥʥʷ &ʽʤ'ʷ_ʧʨʠʤʽʪʠʚʘ, ʚʦʥʦ ʟʘʤʽʥʷʻʪʴʩʷ ʟʥʘʯʝʥʥʷʤ, 

ʧʦʚ'ʷʟʘʥʠʤ ʟ ʽʤ'ʷʤ. 

<! ENTITY ʽʤ'ʷ_ʧʨʠʤʽʪʠʚʘ "ʟʥʘʯʝʥʥʷ_ʧʨʠʤʽʪʠʚʘ"> 

ɿʦʚʥʽʰʥʽʡ  ʧʨʠʤʽʪʠʚ XML. ɯʤ'ʷ ʧʨʠʤʽʪʠʚʘ  ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʍʄL-ʜʦʢʫʤʝʥʪ, URL ʷʢʦʛʦ ʚʢʘʟʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʠʤʽʪʠʚʘ. ʗʢʱʦ ʚ 

ʩʢʣʘʜʽ ʜʦʢʫʤʝʥʪʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʠʨʘʞʝʥʥʷ &ʽʤ'ʷ_ʧʨʠʤʽʪʠʚʘ;, ʚʦʥʦ 

ʟʘʤʽʥʷʻʪʴʩʷ ʚʤʽʩʪʦʤ XML-ʜʦʢʫʤʝʥʪʘ. ʋ ʧʨʦʮʝʩʽ ʯʠʪʘʥʥʷ ʜʦʢʫʤʝʥʪʘ 

ʚʠʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʦʟʙʽʨ <!ENTITY ʽʤ'ʷ_ʧʨʠʤʽʪʠʚʘ SYSTEM " URL">. 

ɿʦʚʥʽʰʥʽʡ ʜʚʽʡʢʦʚʠʡ ʧʨʠʤʽʪʠʚ. ɯʤ'ʷ ʧʨʠʤʽʪʠʚʘ ʩʪʘʚʠʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʙʽʨ ʜʚʽʡʢʦʚʠʭ ʜʘʥʠʭ ʽʟ ʟʘʜʘʥʠʤ URL. ʗʢʱʦ ʧʨʠ ʦʙʨʦʙʮʽ 

ʜʦʢʫʤʝʥʪʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʠʨʘʟ &ʽʤ'ʷ ʧʨʠʤʽʪʠʚʘ;, ʚʦʥʦ ʟʘʤʽʥʷʻʪʴʩʷ ʜʘʥʠʤʠ, 

ʪʠʧ ʷʢʠʭ ʟʘʟʥʘʯʝʥʠʡ ʚ ʦʛʦʣʦʰʝʥʥʽ ʧʨʠʤʽʪʠʚʘ. ʊʘʢ, ʷʢʱʦ ʚ ʦʛʦʣʦʰʝʥʥʽ 

ʟʘʜʘʥʠʡ ʪʠʧ GIF87A, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ URL ʫʢʘʟʫʻ ʥʘ ʜʚʽʡʢʦʚʠʡ ʬʘʡʣ ʫ ʬʦʨʤʘʪʽ 

GIF. ʋ ʧʨʦʮʝʩʽ ʯʠʪʘʥʥʷ ʨʦʟʙʽʨ ʟʤʽʩʪʫ ʟʦʚʥʽʰʥʴʦʛʦ ʜʚʽʡʢʦʚʦʛʦ ʧʨʠʤʽʪʠʚʘ ʥʝ 

ʚʠʨʢʦʥʫʻʪʴʩʷ ʡ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʣʠʰʝ ʚ ʘʪʨʠʙʫʪʽ ʝʣʝʤʝʥʪʘ 

<!ENTITY ʽʤ'ʷ_ʧʨʠʤʽʪʠʚʘ SYSTEM "URL" NDATA ʪʠʧ_ʜʘʥʠʭ>. 
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 ʇʨʠʢʣʘʜ: 

 <!ENTITY logotype SYSTEM "/image.gif" NDATA GIF8 7A> 

ʇʨʠʤʽʪʠʚ ʧʘʨʘʤʝʪʨʘ. ɯʤ'ʷ ʧʨʠʤʽʪʠʚʘ ʟʚ'ʷʟʫʻʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʣʠʰʝ ʚ ʩʢʣʘʜʽ DTD (ʘʣʝ ʥʝ ʚ XML-ʜʦʢʫʤʝʥʪʽ). ʇʝʨʝʜ 

ʽʤ'ʷʤ ʪʘʢʦʛʦ ʧʨʠʤʽʪʠʚʘ ʚʢʘʟʫʻʪʴʩʷ ʩʠʤʚʦʣ "%", ʘ ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ 

ʧʨʠʤʽʪʠʚʘ ʟʘʜʘʶʪʴʩʷ ʚ DTD ʫ ʚʠʛʣʷʜʽ %ʽʤ'ʷ ʧʨʠʤʽʪʠʚʘ DTD). 

<!ENTITY % ʽʤ'ʷ ʧʨʠʤʽʪʠʚʘ DTD "ʟʥʘʯʝʥʥʷ_ʧʨʠʤʽʪʠʚʘ_DTD"> 

 ʅʝʭʘʡ ʽʩʥʫʻ XML-ɼʦʢʫʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʜʘʥʽ ʘʜʨʝʩʥʦʾ ʢʥʠʛʠ: 

<?xml version="1.0"?>  

   <!DOCTYPE notepad SYSTEM "notepad.dtd">  

   <notepad>  

    <note login="rom">  

     <name>Valera Romanchik< /name>  

     <tel>217819</tel>  

     <url>http://www.bsu.by</url>  

   <address>  

     <street>Main Str., 35</street>  

     <city>Kiev</city>  

    <country>UKR</country>  

   </address>  

 </note>  

<note login="goch">  

  <name>Igor Blinov</name>  

  <tel>430797</tel>  

   <url>http://bsu.iba.by</url>  

  <address>  

   <street>Deep Forest, 7</street>  

    <city>Polock</city>  

    <country>VCL</country>  

  </address>  

  </note>  

</notepad>  

ʊʦʜʽ DTD ʬʘʡʣ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

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

  <!ELEMENT notepad (n ote+)>  

  <!ELEMENT note (name,tel,url,address)>  

  <!ELEMENT address (street,city,country)>  

  <!ATTLIST note login ID #REQUIRED>  

  <!ELEMENT name PCDATA> 

  <!ELEMENT tel PCDATA>  

  <!ELEMENT street PCDATA>  

  <!ELEMENT city PCDATA>  

  <!ELEMENT country PCDATA>  

  <!ELEMENT url PCDATA>  
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10.7. XLINK  
ɻʽʧʝʨʪʝʢʩʪʦʚʽ ʟʘʩʦʙʠ XML ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʥʷʪʪʽ ʨʝʩʫʨʩʫ. ʈʝʩʫʨʩʘʤʠ 

ʚʚʘʞʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʠ ʜʘʥʠʭ, ʱʦ ʘʜʨʝʩʫʶʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʬʘʡʣʠ, 

ʟʦʙʨʘʞʝʥʥʷ ʡ ʜʦʜʘʪʢʠ). ɿʚ'ʷʟʢʠ ʘʙʦ ʧʦʩʠʣʘʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʥʦʩʠʥʠ ʤʽʞ 

ʨʝʩʫʨʩʘʤʠ. ʃʦʢʘʣʴʥʠʤ ʨʝʩʫʨʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʩʫʨʩ, ʱʦ ʚʢʣʶʯʘʻʪʴʩʷ ʜʦ 

ʩʢʣʘʜʫ ʧʦʻʜʥʫʶʯʦʛʦ XML-ʝʣʝʤʝʥʪʫ. ɺʠʣʫʯʝʥʠʡ ʨʝʩʫʨʩ - ʮʝ ʬʨʘʛʤʝʥʪ ʜʘʥʠʭ, 

ʥʘ ʷʢʠʡ ʚʢʘʟʫʻ XML-ʧʦʩʠʣʘʥʥʷ. 

ʇʦʻʜʥʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʥʘʟʠʚʘʶʪʴʩʷ XML-ʝʣʝʤʝʥʪʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ 

ʚʭʦʜʷʪʴ ʧʦʩʠʣʘʥʥʷ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʠʣʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʪʨʠʙʫʪ ʟ 

ʽʤ'ʷʤ xlink:type.  

ʉʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ xlink:type, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʩʧʝʮʠʬʽʢʘʮʽʻʶ 

XLink, ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʠʞʯʝ: 

¶ Simple - ʩʪʚʦʨʶʻ ʧʨʦʩʪʠʡ ʧʦʻʜʥʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʚ'ʷʟʦʢ ʤʽʞ 

ʣʦʢʘʣʴʥʠʤ ʽ ʚʽʜʜʘʣʝʥʠʤ ʨʝʩʫʨʩʦʤ; 

¶ Extended - ʩʪʚʦʨʶʻ ʨʦʟʰʠʨʝʥʠʡ ʧʦʻʜʥʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʚ'ʷʟʦʢ 

ʤʽʞ ʜʝʢʽʣʴʢʦʤʘ ʨʝʩʫʨʩʘʤʠ; 

¶ Locator - ʝʣʝʤʝʥʪ, ʱʦ ʚʠʟʥʘʯʘʻ ʘʜʨʝʩ ʨʝʩʫʨʩʫ. ʋ ʩʢʣʘʜʽ ʨʘʟʰʠʨʝʥʦʛʦ 

ʧʦʩʠʣʘʥʥʷ ʪʠʧʫ extended ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʜʘʥʠʡ ʭʦʯʘ ʙ ʦʜʠʥ ʝʣʝʤʝʥʪ 

locator; 

¶ Arc  - ʚʠʟʥʘʯʘʻ ʧʨʘʚʠʣʘ ʧʝʨʝʭʦʜʫ ʤʽʞ ʧʦʩʠʣʘʥʥʷʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʨʦʟʰʠʨʝʥʦʤʫ ʩʧʦʣʫʯʥʦʤʫ ʝʣʝʤʝʥʪʽ (ʪʠʧʫ extended); 

¶ Title - ʟʘʜʘʻ ʩʠʤʚʦʣʴʥʠʡ ʦʧʠʩ ʨʦʟʰʠʨʝʥʦʛʦ ʧʦʩʠʣʘʥʥʷ; 

¶ Resource - ʚʠʟʥʘʯʘʻ ʣʦʢʘʣʴʥʠʡ ʨʝʩʫʨʩ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʩʠʣʘʥʥʷ.  ʗʢʱʦ 

ʟʦʚʥʽʰʥʻ ʧʦʩʠʣʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʣʝʤʝʥʪ ʪʠʧʫ resource, ʚʦʥʦ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʝ (inline). 

 

10.8. ʇʈʆʉʊɯ ʇʆʉʀʃɸʅʅʗ 
ʇʨʦʩʪʝ ʧʦʩʠʣʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʣʦʢʘʣʴʥʠʤ ʽ ʟʦʚʥʽʰʥʽʤ 

ʨʝʩʫʨʩʘʤʠ. ʌʦʨʤʘʪ ʧʨʦʩʪʦʛʦ ʧʦʩʠʣʘʥʥʷ ʤʘʻ ʚʠʛʣʷʜ: 
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<ʽʤ'ʷ_ʝʣʝʤʝʥʪʘ xlink:type="simple" xlink:href=ñURLò> 

...</ʽʤ'ʷ_ʝʣʝʤʝʥʪʘ> 

 ʘʙʦ  

<ʽʤ'ʷ ʝʣʝʤʝʥʪʘ xlink:type="simple" xlink:href="URL"/> 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ simple 

ʘʪʨʠʙʫʪʘ xlink:type. ʗʢ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ xlink:href ʚʢʘʟʫʻʪʴʩʷ URL ʨʝʩʫʨʩʫ. 

ʅʘʧʨʠʢʣʘʜ: 

<homepage xlink:type="simple" 

xlink:href=ñhttp://www.google.com">Google Home </homepage>  

ʇʨʦʩʪʽ ʧʦʩʠʣʘʥʥʷ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʥʘʛʘʜʫʶʪʴ ʧʦʩʠʣʘʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ HTML-ʜʦʢʫʤʝʥʪʘʭ. ʉʧʦʣʫʯʥʠʡ ʝʣʝʤʝʥʪ, ʧʦʙʫʜʦʚʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʩʪʦʛʦ ʧʦʩʠʣʘʥʥʷ, ʤʦʞʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚ ʧʨʦʛʨʘʤʘʭ ʧʝʨʝʛʣʷʜʫ 

(ʥʘʧʨʠʢʣʘʜ, ʚ Web-ɹʨʦʫʟʝʨʘʭ), ʘ ʰʣʷʭʦʤ ʘʢʪʠʚʽʟʘʮʽʾ ʧʦʩʠʣʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʧʦ ʢʣʘʮʘʥʥʶ ʤʠʰʽ) ʤʦʞʥʘ ʟʚʝʨʥʫʪʠʩʷ ʚʽʜʜʘʣʝʥʦʛʦ ʨʝʩʫʨʩʫ. 

 

10.9. ɸʊʈʀɹʋʊʀ, ʑʆ ɺʀɿʅɸʏɸʖʊʔ ʇʆɺɽɼɯʅʂʋ 

ʇʆʉʀʃɸʅʔ 
ʂʨʽʤ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, 

ʽʩʥʫʶʪʴ ʘʪʨʠʙʫʪʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʝʜʥʘʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

¶ xlink:title - ʘʪʨʠʙʫʪ ʟʘʜʘʻ ʩʠʤʚʦʣʴʥʝ ʽʤ'ʷ ʚʽʜʜʘʣʝʥʦʛʦ ʨʝʩʫʨʩʫ; 

¶ xlink:role - ʘʪʨʠʙʫʪ ʚʠʟʥʘʯʘʝ ʧʨʠʟʥʘʯʝʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʨʝʩʫʨʩʫ. ɿʥʘʯʝʥʥʷ 

ʘʪʨʠʙʫʪʘ xlink:role ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʦʙʨʦʙʮʽ ʜʦʢʫʤʝʥʪʘ. ʋ ʩʢʣʘʜʽ 

ʧʦʻʜʥʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʤʦʞʫʪʴ ʪʘʢʦʞ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤ ʘʪʨʠʙʫʪʠ, ʱʦ 

ʟʘʜʘʶʪʴ ʧʦʚʦʜʞʝʥʥʷ ʧʦʩʠʣʘʥʥʷ;  

¶ xlink:show - ʟʘʜʘʻ ʧʦʨʷʜʦʢ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʩʫʨʩʫ, ʥʘ ʷʢʠʡ ʚʢʘʟʫʻ 

ʧʦʩʠʣʘʥʥʷ. ɿʥʘʯʝʥʥʷ xlink: show="new" ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʪʝ, ʱʦ ʚʽʜʜʘʣʝʥʠʡ 

ʨʝʩʫʨʩ ʧʦʚʠʥʝʥ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚ ʥʦʚʦʤʫ ʚʽʢʥʽ. ʗʢʱʦ ʟʘʜʘʥʦ ʟʥʘʯʝʥʥʷ 

xlink:show="replace", ʚʽʜʜʘʣʝʥʠʡ ʨʝʩʫʨʩ ʟʘʤʽʱʘʻ ʚʤʽʩʪ ʧʦʪʦʯʥʦʛʦ ʚʽʢʥʘ. 

ɿʥʘʯʝʥʥʷ xlink:show="embed"  ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʨʝʩʫʨʩ, ʥʘ ʷʢʠʡ ʚʢʘʟʫʻ 

ʧʦʩʠʣʘʥʥʷ, ʧʦʚʠʥʝʥ ʚʙʫʜʦʚʫʚʘʪʠʩʷ ʚ ʧʦʪʦʯʥʠʡ ʜʦʢʫʤʝʥʪ. 
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¶ xlink:actuate - ʟʘʜʘʻ ʫʤʦʚʠ ʘʢʪʠʚʘʮʽʾ ʧʦʩʠʣʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚ 

ʜʦʢʫʤʝʥʪʽ ʟʘʜʘʥʝ ʟʥʘʯʝʥʥʷ xlink:actuate="onLoad", ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʜʘʪʦʢ 

ʧʦʚʠʥʝʥ ʟʘʚʘʥʪʘʞʠʪʠ ʨʝʩʫʨʩ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʨʦʟʙʦʨʫ ʧʦʩʠʣʘʥʥʷ. ɿʥʘʯʝʥʥʷ 

link:actuate="onRequest" ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʨʝʩʫʨʩ ʧʦʚʠʥʝʥ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ 

ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʦʨʠʩʪʫʚʘʯ ʘʢʪʠʚʫʻ ʧʦʩʠʣʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʣʘʮʥʝ ʥʘ ʥʴʦʤʫ 

ʤʠʰʝʶ). 

 

10.10. ʈʆɿʐʀʈɽʅɯ ʇʆʉʀʃɸʅʅʗ 
ʈʦʟʰʠʨʝʥʽ ʧʦʩʠʣʘʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʥʦʞʠʥʥʠʭ ʟʚ'ʷʟʢʽʚ.  ʗʢʱʦ ʦʜʠʥ ʟʽ ʟʚ'ʷʟʢʽʚ ʫʢʘʟʫʻ ʥʘ ʣʦʢʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, 

ʧʦʩʠʣʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤ. ʗʢʱʦ ʚʩʽ ʟʚ'ʷʟʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʜʘʣʝʥʽ 

ʨʝʩʫʨʩʠ, ʧʦʩʠʣʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʟʦʚʥʽʰʥʽʤ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʦʟʰʠʨʝʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 

extended ʘʪʨʠʙʫʪʘ xlink:type. ʃʦʢʘʣʴʥʠʡ ʨʝʩʫʨʩ ʚʢʘʟʫʻʪʴʩʷ ʚ ʩʢʣʘʜʽ 

ʨʦʟʰʠʨʝʥʦʛʦ ʧʦʩʠʣʘʥʥʷ ʷʢ ʝʣʝʤʝʥʪ ʽʟ ʘʪʨʠʙʫʪʦʤ  xlink:type="resource".  

ɺʽʜʜʘʣʝʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʟʘ ʤʝʞʘʤʠ ʨʦʟʰʠʨʝʥʦʛʦ ʧʦʩʠʣʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʫ ʩʢʣʘʜʽ ʽʥʰʦʛʦ XML-ʜʦʢʫʤʝʥʪʫ), ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʜʣʝʛʣʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʘʪʨʠʙʫʪʦʤ xlink:type="locator". ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʝʩʫʨʩʫ ʚ ʝʣʝʤʝʥʪʽ ʪʘʢʦʛʦ ʪʠʧʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ URL, ʱʦ ʟʘʜʘʻʪʴʩʷ ʷʢ 

ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ xlink:href. ʂʨʽʤ ʪʦʛʦ, ʚ ʝʣʝʤʝʥʪʽ ʪʠʧʫ locator ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʩʫʪʥʽʤ ʽʥʰʽ ʩʪʘʥʜʘʨʪʥʽ ʘʪʨʠʙʫʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʝʤʘʥʪʠʢʫ ʡ ʧʦʚʦʜʞʝʥʥʷ 

ʧʦʩʠʣʘʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʜʦʢʫʤʝʥʪʘ, ʱʦ ʤʽʩʪʠʪʴ ʪʨʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʽ 

ʨʝʩʫʨʩʠ, ʱʦ ʦʧʠʩʫʻ ʨʽʟʥʦʚʠʜʠ ʧʨʦʜʫʢʪʫ. ɿʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʘ xlink:role ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʙʦʨʫ ʨʝʩʫʨʩʫ ʱʦ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʻ ʽʥʪʝʨʝʩʘʤ 

ʟʘʤʦʚʥʠʢʘ: 

  <sweaters xlink:type="extended" xlink:title="Be eShirts.com 

Sweaters>  

  <sweaterAd xlink:type="resource" xlink:role="sweaters">  

BeeShirts has sweater styles to suit you </sweaterAd> <default  

xlink:type=ñlocatorñ 

xlink:href=ñhttp://www/beeshirts.com/sweaters/standart/" 

xlink:role="standard"/>  
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<option  

xl ink:type="locator"  

xlink:href=ñhttp://www.beeshirts.com/sweaters/calsic/" 

xlink:title="Classic Sweater Style"  

xlink:role="classic"/>  

<option  

  xlink:type="locator" 

xlink:href=ñhttp://www.beeshirts.com/sweaters/sports/" 

  xlink:titleè"Sporty Sweater Style" 

  xlink:role="sports"/>  

</sweaters>  

ʆʩʢʽʣʴʢʠ ʚ ʨʦʟʰʠʨʝʥʦʤʫ ʧʦʩʠʣʘʥʥʽ ʟʘʜʘʶʪʴʩʷ ʟʚ'ʷʟʢʠ ʟ ʨʽʟʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʽʩʥʫʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʨʝʩʫʨʩʫ ʜʦ ʽʥʰʦʛʦ. 

ʇʨʘʚʠʣʘ ʧʝʨʝʭʦʜʫ ʟʘʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʪʨʠʙʫʪʘ xlink:type, ʱʦ ʥʘʣʝʞʘʪʴ 

ʧʽʜʣʝʛʣʦʤʫ ʝʣʝʤʝʥʪʫ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʚ ʩʢʣʘʜʽ ʧʦʩʠʣʘʥʥʷ. ɿʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ñarcò. ɺ arc-ʝʣʝʤʝʥʪʽ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʝʣʝʤʝʥʪʘʭ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʩʫʪʥʽʤ ʘʪʨʠʙʫʪʠ xlink:show ʽ xlink:actuate, ʱʦ ʟʘʜʘʶʪʴ ʧʦʚʝʜʽʥʢʫ 

ʧʦʩʠʣʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚ ʝʣʝʤʝʥʪʽ ʜʘʥʦʛʦ ʪʠʧʫ ʚʢʘʟʫʶʪʴʩʷ ʘʪʨʠʙʫʪʠ xlink:from 

ʽ xlink:to, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʟʥʘʯʝʥʥʷʤ ʘʪʨʠʙʫʪʘ xlink:role 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 

 ʇʨʠʢʣʘʜ: 

<sweaters xlink:type=ñextendedò xlink:title=ñBeeShirts.com 

Sweatersò> 

...  

<selection  

    xlink:type="arc"  

    xlink:from="swea ters" xlink:to="classic"   

xlink:show="replace" xlink:actuate="onRequest"/>  

</sweaters>  
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ʈʆɿɼɯʃ 11 
11.1. ʉʊʆʈɯʅʂʀ ʉʊʀʃɯɺ XML 

ʄʦʚʘ XSL ʜʦʟʚʦʣʷʻ ʧʝʨʝʪʚʦʨʶʚʘʪʠ XML-ʜʦʢʫʤʝʥʪʠ ʚ ʜʦʢʫʤʝʥʪʠ 

ʽʥʰʠʭ ʪʠʧʽʚ, ʘ ʪʘʢʦʞ ʟʘʜʘʻ ʧʦʨʷʜʦʢ ʾʭʥʴʦʛʦ ʬʦʨʤʘʪʫʚʘʥʥʷ. 

ʇʨʠʥʮʠʧʠ ʧʝʨʝʪʚʦʨʝʥʥʷ XML-ʜʦʢʫʤʝʥʪʽʚ ʦʧʠʩʘʥʽ ʚ ʨʦʟʜʽʣʽ XSL 

Transformations (XSLT) ʩʧʝʮʠʬʽʢʘʮʽʾ XSL. ɿʘʩʦʙʠ, ʦʙʫʤʦʚʣʝʥʽ XSLT, 

ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʚʝʨʪʫʚʘʪʠ XML-ʢʦʜ ʚ HTML, PDF, ASCII-ʊʝʢʩʪ ʽ ʽʥʰʽ ʪʠʧʠ 

ʜʦʢʫʤʝʥʪʽʚ.  

ɼʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʫ ʤʦʚʽ XSL ʧʝʨʝʜʙʘʯʝʥʽ ʩʧʝʮʽʘʣʴʥʽ 

ʦʙ'ʻʢʪʠ ʡ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʦʥʠ ʧʦʚʽʜʦʤʣʷʶʪʴ ʧʨʦʛʨʘʤʫ ʧʨʦ ʪʝ, ʷʢ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ XML-ʜʦʢʫʤʝʥʪʘ ʥʘ ʩʪʦʨʽʥʮʽ. 

ɽʣʝʤʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʘʪʫʚʘʥʥʷ, ʤʘʶʪʴ ʩʪʘʥʜʘʨʪʥʽ 

ʽʤʝʥʘ, ʧʝʨʝʜ ʷʢʠʤʠ ʚʢʘʟʫʻʪʴʩʷ ʧʨʝʬʽʢʩ ʧʨʦʩʪʦʨʫ ʽʤʝʥ fo:  

ɼʦʜʘʪʦʢ, ʱʦ ʧʽʜʪʨʠʤʫʻ XML ʽ XSL, ʯʠʪʘʻ ʜʦʢʫʤʝʥʪ ʽ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʠʤ 

ʣʠʩʪ ʩʪʠʣʽʚ, ʘ ʧʦʪʽʤ ʧʝʨʝʪʚʦʨʶʻ ʜʦʢʫʤʝʥʪ ʟʘ ʧʨʘʚʠʣʘʤʠ ʟʘʜʘʥʠʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ XSL-ʚʠʨʘʟʽʚ.  XSL-ʜʦʜʘʪʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʚʤʽʩʪ XML-ʜʦʢʫʤʝʥʪʘ ʫ 

ʚʠʛʣʷʜʽ ʜʝʨʝʚʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʘ ʧʦʪʽʤ ʧʦ ʮʽʡ ʩʪʨʫʢʪʫʨʽ ʙʫʜʫʻ ʮʽʣʴʦʚʠʡ 

ʜʦʢʫʤʝʥʪ. ɿʦʢʨʝʤʘ, ʮʽʣʴʦʚʠʤ ʤʦʞʝ ʙʫʪʠ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʜʦʢʫʤʝʥʪ 

ʥʘʧʨʠʢʣʘʜ HTML-ʩʪʦʨʽʥʢʘ ʘʙʦ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ. 

ʉʪʦʨʽʥʢʠ ʩʪʠʣʽʚ XSL, ʷʢ ʽ ʜʦʢʫʤʝʥʪ, ʟ ʷʢʠʤ ʚʦʥʠ ʟʚ'ʷʟʫʶʪʴʩʷ, 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʬʦʨʤʘʪʽ XML. ʉʪʦʨʽʥʢʠ ʩʪʠʣʽʚ ʤʽʩʪʷʪʴ ʰʘʙʣʦʥʠ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʩʪʨʫʢʪʫʨʫ ʚʠʭʽʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. 

ʂʦʨʝʥʝʚʠʡ ʝʣʝʤʝʥʪ ʣʠʩʪʘ ʩʪʠʣʽʚ XSL ʟ ʽʤ'ʷʤ xsl:stylesheet ʤʽʩʪʠʪʴ 

ʘʪʨʠʙʫʪ xmlns:xsl. ɽʣʝʤʝʥʪʠ xsl:template ʟ ʘʪʨʠʙʫʪʘʤʠ ʚʠʟʥʘʯʘʶʪʴ ʧʨʘʚʠʣʘ, ʟʘ 

ʷʢʠʤʠ ʫʩʪʘʥʘʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ XML ʽ ʰʘʙʣʦʥʘʤʠ 

ʣʠʩʪʘ ʩʪʠʣʽʚ. 

ɯʥʩʪʨʫʢʮʽʾ ʟ ʦʙʨʦʙʢʠ ʬʨʘʛʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʘʙʣʦʥʘʤ, 

ʟʘʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʣʝʛʣʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

xsl:template. 
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ɯʤʝʥʘ ʮʠʭ ʧʽʜʣʝʛʣʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʯʠʥʘʶʪʴʩʷ ʽʟ ʧʨʝʬʽʢʩʘ xsl:. ɯʥʰʽ 

ʢʦʤʧʦʥʝʥʪʠ ʝʣʝʤʝʥʪʽʚ xsl:template ʧʨʝʜʩʪʘʚʣʷʶʪʴ XML-ʚʠʨʘʟʠ ʪʘ ʜʘʥʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʭʽʜʥʦʛʦ XML-ʜʦʢʫʤʝʥʪʫ. 

ʌʦʨʤʘʪ ʣʠʩʪʘ ʩʪʠʣʽʚ XSL ʤʘʻ ʚʠʛʣʷʜ: 

<?xml version="1.0"?>  

<xsl:stylesheet   xmlns:xsl=ñhttp://www.w3.org/TR/ WD- xslò> 

<xsl:template match="ʽʤ'ʷ_ʝʣʝʤʝʥʪʘ">  

<! ð ɼʽʾ ʜʣʷ ʝʣʝʤʝʥʪʘ ʟ ʽʤ'ʷʤ ʽʤ'ʷ_ʝʣʝʤʝʥʪʘ ð> 

<! ð ʚʠʙʽʨ ʧʽʜʣʝʛʣʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʽʤ'ʷʤ ʧʽʜʣʝʛʣʠʡ_ʝʣʝʤʝʥʪ ð> 

<xsl: apply - template select=" ʧʽʜʣʝʛʣʠʡ_ʝʣʝʤʝʥʪ"/>  

<! -  ɺʢʘʟʽʚʢʘ ʩʪʠʣʶ --- ʽ> </xsl:template> 

</xsl:stylesheet>  

ʇʦʩʠʣʘʥʥʷ ʥʘ ʣʠʩʪ ʩʪʠʣʽʚ XSL, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ XML-ʜʦʢʫʤʝʥʪʽ, ʤʘʻ 

ʪʘʢʠʡ ʚʠʛʣʷʜ. 

<?xml version="1.0"?>  

<? xml - stylesheet type="text/xmlñ href="XSLdocumentName.xsl"?> 

...  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ XML. ʉʪʚʦʨʠʤʦ XML ʬʘʡʣ 

my.xml. 

<?xml version="1.0"?>  

   <steps>  

       <step>  

           <name>Step1</name>  

      </step>  

      <step>  

          <name>Step2</name>  

     </step>  

     <step>  

        <name>Step3</name>  

    </step>  

 </steps>  

ʅʘ ʝʢʨʘʥʽ ʙʨʘʫʟʝʨʘ ʤʘʻʤʦ (ʈʠʩ.11.1): 
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ʈʠʩ.11.1 ɺʽʜʦʙʨʘʞʝʥʥʷ XML  ʚ ʙʨʦʫʟʝʨʽ  

ʇʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ xml ʬʘʡʣʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ CSS. 

ʊʦʜʽ ʫ ʬʘʡʣ my.xml ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

<?xml version="1.0"?>  

<? xml - stylesheet type="text/css" href="my.css"?>  

 <steps>  

  <step>  

   <name>Step1</name>  

 </step>  

 <step>  

 <name>Step2</name>  

 </step>  

 <step>  

 <name>Step3</name>  

 </step>  

</st eps>  

ʌʘʡʣ my.css ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

step  

  {  

      COLOR: blue;  

      DISPLAY: block  

  }  

ʅʘ ʝʢʨʘʥʽ ʦʜʝʨʞʠʤʦ (ʈʠʩ. 11.2): 
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ʈʠʩ.11.2. XML  ʟ CSS 

XML ʬʘʡʣ ʽʟ DTD ʚʠʟʥʘʯʝʥʥʷʤ ʤʘʻ ʚʠʛʣʷʜ: 

<?xml version="1.0"?>  

    <!DOCTYPE step  

     [  

         <!ENTITY home "www.firststeps.ru">  

     ]  

    >  

  <steps>  

        <step>  

           <name>Step1</name>  

            <author>&home;</author>  

       </step>  

   <step>  

          <name>Step2</name>  

          <author>&home;</author>  

   </step>  

   <step>  

      <name>Step3</name>  

      <author>&home;</author>  

   </step>  

 </steps>  

 ʋ ʙʨʘʫʟʝʨʽ ʮʝʡ ʬʘʡʣ ʤʘʻ ʚʠʛʣʷʜ (ʈʠʩ.11.3): 
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ʈʠʩ.11.3 XML  ʟ DTD 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʤʽʩʪʴ css xsl. ɼʣʷ ʮʴʦʛʦ ʚ xml ʬʘʡʣʽ 

ʟʨʦʙʠʤʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʬʘʡʣ my.xsl. 

<?xml version="1.0"?>  

<? xml - stylesheet type="text/xsl"  href="my.xsl"?>  

  <note>  

            <head>Step1</head>  

            <head>Step2</head>  

   </note>  

ʌʘʡʣ my.xsl ʤʘʻ ʚʠʛʣʷʜ: 

 <?xml version="1.0"?>  

   <xsl:stylesheet xmlns:xsl="http://www.w3.org/TR/ WD - xsl">  

   <xsl:templ ate match="/">  

    <html>  

     <body>   

      <H1>Hello</H1>  

      <span style="color:red"> <xsl: apply - templates/>  </span>  

    </body>  

  </html>  

</xsl:template>  

<xsl:template match="head">  

   <h1>Hello2</h1>  

   <xsl: apply - templates> </xsl: apply - templat es>  

</xsl:template>  

 

<xsl:template match="note">  

  <h1>Hello1</h1>  

   <xsl: apply - templates> </xsl: apply - templates>  



121 

 

</xsl:template>  

 

<xsl:template match="text()">  

  <h1>Hello3</h1>  

   <xsl: value - of select="."/>  

</xsl:template>  

 

</xsl:stylesheet>  

 

 

ɹʨʘʫʟʝʨ ʚʽʜʦʙʨʘʟʠʪʴ ʥʘʩʪʫʧʥʝ (ʈʠʩ. 11.4.): 

 

ʈʠʩ. 11.4. XML  ʟ XSL 

 

11.2. XML-ɸʅɸʃɯɿɸʊʆʈʀ 
ʂʦʞʥʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʧʨʘʮʶʻ ʟ XML, ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʥʘʣʽʟʘʪʦʨ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʜʝʷʢʠʡ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʧʝʨʝʙʫʚʘʻ ʤʽʞ ʜʦʜʘʪʢʦʤ ʽ ʬʘʡʣʘʤʠ XML. 

ɼʦʢʫʤʝʥʪʠ XML ʤʦʞʫʪʴ ʙʫʪʠ ʘʙʦ well-formed, ʘʙʦ valid. ɼʦʢʫʤʝʥʪʠ 

wellformed ʩʢʣʘʜʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʠʥʪʘʢʩʠʯʥʠʭ ʧʨʘʚʠʣ ʧʦʙʫʜʦʚʠ XML-

ɼʦʢʫʤʝʥʪʽʚ. ɼʦʢʫʤʝʥʪʠ ʥʝ ʪʽʣʴʢʠ ʩʬʦʨʤʦʚʘʥʽ ʩʠʥʪʘʢʩʠʯʥʦ ʧʨʘʚʠʣʴʥʦ, ʘʣʝ ʡ 

ʜʦʜʝʨʞʫʶʪʴʩʷ ʜʝʷʢʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʦʧʠʩʘʥʘ ʚ DTD. 

ɺʽʜʧʦʚʽʜʥʦ ʻ ʚʘʣʽʜʥʽ ʡ ʥʝʚʘʣʽʜʥʽ ʘʥʘʣʽʟʘʪʦʨʠ. ɯ ʪʽ, ʽ ʽʥʰʽ ʧʝʨʝʚʽʨʷʶʪʴ 

XML -ʜʦʢʫʤʝʥʪ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʠʥʪʘʢʩʠʯʥʠʤ ʧʨʘʚʠʣʘʤ, ʘʣʝ ʪʽʣʴʢʠ ʚʘʣʽʜʥʽ 
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ʘʥʘʣʽʟʘʪʦʨʠ ʟʥʘʶʪʴ, ʷʢ ʧʝʨʝʚʽʨʠʪʠ XML-ɼʦʢʫʤʝʥʪ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʩʪʨʫʢʪʫʨʽ, ʦʧʠʩʘʥʦʾ ʚ DTD. 

ʅʽʷʢʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ ʚʠʜʦʤ ʘʥʘʣʽʟʘʪʦʨʘ ʡ ʚʠʜʦʤ XML-ʜʦʢʫʤʝʥʪʘ ʥʝʤʘʻ. 

ɺʘʣʽʜʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ʤʦʞʝ ʨʦʟʽʙʨʘʪʠ XML-ʜʦʢʫʤʝʥʪ, ʜʣʷ ʷʢʦʛʦ ʥʝʤʘʻ DTD, ʽ, 

ʥʘʚʧʘʢʠ, ʥʝʚʘʣʽʜʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ʤʦʞʝ ʨʦʟʽʙʨʘʪʠ XML-ʜʦʢʫʤʝʥʪ, ʜʣʷ ʷʢʦʛʦ ʻ 

DTD. 

ɯʩʥʫʻ ʜʚʘ ʚʠʜʠ ʚʟʘʻʤʦʜʽʾ ʜʦʜʘʪʢʘ ʡ ʘʥʘʣʽʟʘʪʦʨʘ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʜʝʣʴ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʧʦʜʘʥʥʽ ʚʤʽʩʪʫ ʬʘʡʣʫ XML ʫ ʚʠʛʣʷʜʽ ʜʝʨʝʚʘ ʦʙ'ʻʢʪʽʚ, 

ʘʙʦ ʧʦʜʽʡʥʫ ʤʦʜʝʣʴ. 

ɸʥʘʣʽʟʘʪʦʨʠ, ʷʢʽ ʙʫʜʫʶʪʴ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʤʦʜʝʣʴ, - ʮʝ DOM-ʘʥʘʣʽʟʘʪʦʨʠ 

(Dynamic Object Model). ɸʥʘʣʽʟʘʪʦʨʠ, ʷʢʽ ʛʝʥʝʨʫʶʪʴ ʧʦʜʽʾ, - ʮʝ SAX- 

ʘʥʘʣʽʟʘʪʦʨʠ (Simple API for XML).  

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʘʪʦʨ ʙʫʜʫʻ ʚ ʧʘʤ'ʷʪʽ ʜʝʨʝʚʦ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ XML-ʜʦʢʫʤʝʥʪʫ. ɼʘʣʽ ʚʩʷ ʨʦʙʦʪʘ ʚʝʜʝʪʴʩʷ ʩʘʤʝ ʽʟ ʮʠʤ ʜʝʨʝʚʦʤ. 

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʘʪʦʨ ʧʨʘʮʶʻ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʢʦʣʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʘ, ʘʥʘʣʽʟʘʪʦʨ ʛʝʥʝʨʫʻ ʧʦʜʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ 

ʜʽʣʷʥʢʘʤʠ XML-ʬʘʡʣʫ, ʘ ʧʨʦʛʨʘʤʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʥʘʣʽʟʘʪʦʨ, ʚʠʨʽʰʫʻ, ʷʢ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʮʽ ʧʦʜʽʾ. ʊʘʢ, ʘʥʘʣʽʟʘʪʦʨ ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠ ʧʦʜʽʾ ʧʨʦ ʪʝ, ʱʦ ʚʽʥ 

ʟʫʩʪʨʽʚ ʧʦʯʘʪʦʢ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʡʦʛʦ ʢʽʥʝʮʴ, ʧʦʯʘʪʦʢ ʝʣʝʤʝʥʪʘ ʘʙʦ ʡʦʛʦ 

ʢʽʥʝʮʴ, ʩʠʤʚʦʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪʘ ʪʦʱʦ. 

DOM-ɸʥʘʣʽʟʘʪʦʨʠ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʜʽ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ 

ʩʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʘ ʡ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʟʤʽʥʶʚʘʪʠ ʮʶ ʩʪʨʫʢʪʫʨʫ ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ XML-ʬʘʡʣʫ ʢʽʣʴʢʘ ʨʘʟʽʚ. 

SAX-ɸʥʘʣʽʟʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʚʠʪʷʛʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ ʟ XML-ʬʘʡʣʫ ʘʙʦ ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʟ 

ʜʦʢʫʤʝʥʪʘ ʧʦʪʨʽʙʥʘ ʪʽʣʴʢʠ ʦʜʠʥ ʨʘʟ. 
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ʈʆɿɼɯʃ 12 
12.1. SAX-ɸʅɸʃɯɿɸʊʆʈʀ 

SAX API ʚʠʟʥʘʯʘʻ ʨʷʜ ʧʦʜʽʡ, ʷʢʽ ʙʫʜʫʪʴ ʩʛʝʥʝʨʦʚʘʥʽ ʧʨʠ ʨʦʟʙʦʨʽ 

ʜʦʢʫʤʝʥʪʽʚ: 

¶ startDocument ï ʧʦʜʽʷ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʧʦʯʘʪʦʢ ʜʦʢʫʤʝʥʪʘ; 

¶ endDocument ï ʧʦʜʽʷ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ ʜʦʢʫʤʝʥʪʘ; 

¶ startElement ï ʜʘʥʘ ʧʦʜʽʷ ʙʫʜʝ ʩʛʝʥʝʨʠʨʦʚʘʥʦ, ʢʦʣʠ ʘʥʘʣʽʟʘʪʦʨ ʧʦʚʥʽʩʪʶ 

ʦʙʨʦʙʠʪʴ ʚʤʽʩʪ ʚʽʜʢʨʠʚʘʶʯʦʛʦ ʪʝʛʫ, ʚʢʣʶʯʘʶʯʠ ʡʦʛʦ ʽʤ'ʷ ʡ ʚʩʽ ʘʪʨʠʙʫʪʠ, 

ʱʦ ʚʪʨʠʤʫʶʪʴʩʷ; 

¶ endElement ï ʧʦʜʽʷ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʟʘʚʝʨʰʝʥʥʷ ʝʣʝʤʝʥʪʘ; 

¶ characters ï ʧʦʜʽʷ, ʱʦ ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʪʝ, ʱʦ ʘʥʘʣʽʟʘʪʦʨ ʟʫʩʪʨʽʚ ʩʠʤʚʦʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʫʩʝʨʝʜʠʥʽ ʝʣʝʤʝʥʪʘ; 

¶ warning, error , fatalError ï ʮʽ ʧʦʜʽʾ ʩʠʛʥʘʣʽʟʫʶʪʴ ʧʨʦ ʧʦʤʠʣʢʠ ʧʨʠ 

ʨʦʟʙʦʨʽ XML-ʜʦʢʫʤʝʥʪʘ. 

ʋ ʧʘʢʝʪʽ org.xml.sax.helpers ʟʥʘʭʦʜʠʪʴʩʷ ʢʣʘʩ DefaultHanlder, ʱʦ ʤʘʻ 

ʤʝʪʦʜʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʩʽʭ ʚʠʱʝʚʢʘʟʘʥʠʭ ʧʦʜʽʡ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʘ, ʷʢʽʡ ʦʙʨʦʙʣʷʻ  XML ʬʘʡʣ ʥʝʦʙʭʽʜʥʦ: 

1. ʉʪʚʦʨʠʪʠ ʢʣʘʩ, ʩʫʧʝʨʢʣʘʩʦʤ ʷʢʦʛʦ ʙʫʜʝ DefaultHandler, ʽ ʧʝʨʝʚʠʟʥʘʯʠʪʠ 

ʤʝʪʦʜʠ, ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʦʙʨʦʙʢʫ ʧʦʜʽʡ, ʱʦ ʮʽʢʘʚʣʷʪʴ. 

2. ʉʪʚʦʨʠʪʠ ʦʙ'ʻʢʪ-ʧʘʨʩʝʨ ʢʣʘʩʫ org.xml.parsers.SAXParser. 

3. ɺʠʢʣʠʢʘʪʠ ʤʝʪʦʜ parse(), ʷʢʦʤʫ ʷʢ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʪʠ ʽʤʝʥʘ ʬʘʡʣʫ, ʱʦ 

ʨʦʟʙʠʨʘʻʪʴʩʷ, ʽ ʝʢʟʝʤʧʣʷʨ ʩʪʚʦʨʝʥʦʛʦ ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʢʣʘʩʫ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: ʨʦʟʙʽʨ ʜʦʢʫʤʝʥʪʘ notepad.xml, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

<?xml version="1.0"?>  

   <!DOCTYPE notepad SYSTEM "notepad.dtd">  

<notepad>  

 <note login="rom">  

       <name>Valera Romanchik</name>  

       <tel>217819</tel>  

      <url>http://www.bsu.by</url>  

  <address>  

     <street>Main Str., 35</street>  

     <city>Kiev< /city>  

     <country>UKR</country>  

  </address>  
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 </note>  

 <note login="goch">  

 <name>Igor Blinov</name>  

  <tel>430797</tel>  

   <url>http://bsu.iba.by</url>  

 <address>  

  <street>Deep Forest, 7</street>  

  <city>Polock</city>  

  <country>VCL</country>  

</addres s> 

</note>  

</notepad>  

import org.xml.sax.Attributes;  

import org.xml.sax.helpers.DefaultHandler;  

import javax.xml.parsers.SAXParser;  

import javax.xml.parsers.SAXParserFactory;  

import java.net.URL;  

import java.net.MalformedURLException;  

import java.util.Vect or;  

    interface ConstNote  

{  

       int NAME = 1, TEL = 2, URL = 3,  

       STREET = 4, CITY = 5, COUNTRY = 6;  

 }  

class DocHandler extends DefaultHandler implements ConstNote  

   {  

     Vector notes = new Vector();  

     Note curr = new Note();  

     int cu rrent = - 1;  

     public Vector getNotes() { return notes; }  

     public void  startDocument() {  

       System.out.println("parsing started");  

     }  

     public void  endDocument(){System.out.print("");}  

     public void startElement(String uri, String loca lName, 

String qName, Attributes attrs) {  

      if (qName.equals("note")) {  

       curr = new Note();  

       curr.setLogin(attrs.getValue(0));}  

     if (qName.equals("name"))  current = NAME;  

      else if (qName.equals("tel")) current = TEL;  

              else if (qName.equals("url")) current = URL;  

                      else if (qName.equals("street"))  

                          current = STREET;  

                             else if (qName.equals("city"))  

                                 current = CITY;  

                                else if(qName.equals("country"))  

                                    current = COUNTRY;  

}  

public void  endElement(String uri, String localName, String 

qName)  

{ if (qName.equals("note")) notes.add(curr);}  
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public void  character s(char[] ch, int  start, int length) {    

String s = new String(ch, start, length);  

   try{  

     switch (current) {  

       case NAME: curr.setName(s); break ;  

       case TEL: curr.setTel(Integer.parseInt(s)); break ;  

       case URL: try { curr.setUrl( new URL(s));}  

                 catch (MalformedURLException e) {}; break ;  

       case STREET:curr.address.setStreet(s); break ;  

       case CITY: curr.address.setCity(s); break;  

      case COUNTRY: curr.address.setCountry(s); break ;} }  

   catch (Exception e) { S ystem.out.println(e);} } }  

public class MyParserDemo {  

  public static void main(String[] args) {  

  try { SAXParser parser =  

        SAXParserFactory.newInstance().newSAXParser();  

          DocHandler dh = new DocHandler();  

           Vector v;  

            if (dh != null ) parser.parse("notepad.xml", dh);  

            v = dh.getNotes();  

            for ( int i = 0; i < v.size(); i++)  

      System.out.println(((Note) v.elementAt(i)).toString());  

   }  

  catch (Exception e) { e.printStackTrace();} } }  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʥʘ ʢʦʥʩʦʣʴ ʙʫʜʝ ʚʠʚʝʜʝʥʘ ʥʘʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ: 

      parsing started  

      rom 

      Valera Romanchik 217819 http://www.bsu.by  

      address:Main Str., 35 Kiev UKR  

      goch  

      Igor Blinov 430797 http://bsu.iba.by  

      address:Deep Forest, 7 Polock VCL 

ʂʣʘʩ Note ʤʘʻ ʚʠʛʣʷʜ: 

import java.net.URL;  

 class Note {  

       private String name, login;  

       private int tel;  

       private URL url;  

       public Address address = new Address();  

   public void  setAddress(Address address)  

    {  this .address = address; }  

   public void setLogin(String login)  

    { this .login = login;}  

   public void setName(String name)  

    { this .name = name; }  

   public void setTel(int tel)  

    { this .tel = tel; }  

public String toString() {   

     return login + " " + name + " " + tel + " "  

     + url + " \ n\ t address:" + address.street + " "  
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    + address.city + " " + address.country; }  

class Address {  

     String street, city, country;  

public void setCity(String city) { this .city = city;}  

public void setCountry(String state ) { this .country = state; }  

public void setStreet(String street){ this .street = street;}  

 }  

 public void setUrl(URL url) { this .url = url;} }  

ʈʦʟʛʣʷʥʝʤʦ ʜʦʢʣʘʜʥʽʰʝ ʽʥʪʝʨʬʝʡʩ ʤʝʪʦʜʫ startElement.  

void startElement(String ur i , String localName, String qName , 

Attributes attrs)  

 ʊʫʪ: 

ʂʚʘʣʽʬʽʢʦʚʘʥʝ ʽʤ'ʷ ʘʙʦ qName - ʮʝ ʢʦʤʙʽʥʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʩʪʦʨʫ ʽʤʝʥ, 

ʷʢʱʦ ʚʦʥʦ ʽʩʥʫʻ, ʽ ʚʣʘʩʪʠʚʦ ʽʤ'ʷ ʝʣʝʤʝʥʪʘ. qName ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʟʥʘʢ 

ʜʚʦʢʨʘʧʢʘ (:), ʷʢʱʦ ʚʽʥ ʻ - ʥʘʧʨʠʢʣʘʜ, revised:response; 

URI ʧʨʦʩʪʦʨʫ ʽʤʝʥ - ʥʘʧʨʠʢʣʘʜ, ʚ revised:response ʮʝ revised; 

ʃʦʢʘʣʴʥʝ ʽʤ'ʷ localName - ʮʝ ʜʽʡʩʥʝ ʽʤ'ʷ ʝʣʝʤʝʥʪʘ, ʪʘʢʝ, ʷʢ note. ʗʢʱʦ 

ʜʦʢʫʤʝʥʪ ʥʝ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʩʪʦʨʠ ʽʤʝʥ, ʧʘʨʩʝʨ ʥʝ ʟʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, 

ʷʢʦʶ ʯʘʩʪʠʥʦʶ qName ʻ localName; 

ɹʫʜʴ-ʷʢʽ ʘʪʨʠʙʫʪʠ attrs - ʘʪʨʠʙʫʪʠ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʘʶʪʴʩʷ ʷʢ ʢʦʈʆɿɼɯʃ 

ʦʙ'ʻʢʪʽʚ, ʪʘʢ ʷʢ ʧʦʢʘʟʘʥʦ ʚ ʧʦʧʝʨʝʜʥʽʡ ʣʝʢʮʽʾ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʨʫ ʽʤʝʥ ʚ XML ʬʘʡʣʽ. ʅʝʭʘʡ ʻ 

XML ʬʘʡʣ: 

  <?xml version="1.0"?>  

<surveys  xmlns="http://www.nicholaschase.com/surveys/" 

xmlns:revised="http://ww w.nicholaschase.com/surveys/revised/">  

<response username="bob">  

 <question subject="appearance">A</question>  

 <question subject="communication">B</question>  

 <question subject="ship">A</question>  

 <question subject="inside">D</question>  

 <question s ubject="implant">B</question>  

 <revised:question subject="appearance" revised:subject="looks">  

     D</revised:question>  

   <revised:question  

subject="communication">A</revised:question> <revised:question 

subject="ship">A</revised:question> <revised:que stion 

subject="inside">D</revised:question> <revised:question 

subject="implant">A</revised:question> </response> <response 

username="sue"> ...  
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ɺʘʨʪʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʘʪʨʠʙʫʪʠ ʥʽʢʦʣʠ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʽʤʝʥ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʄʝʪʦʜ startElement ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

public void startElement( String namespaceURI, String localName, 

String qName, Attributes atts) throws SAXException  

 {  

if (namespaceURI == "http://www.nicholaschase.com/surveys/")  

    {  if (localName == "question")  

       { t hisQuestion = atts.getValue("subject"); }  

    }  

   thisElement = localName; } //thisElement ʻ ʧʦʣʝʤ ʢʣʘʩʫ. 

ʉʧʠʩʦʢ Attributes ʤʘʻ ʤʝʪʦʜʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʧʨʦʩʪʽʨ ʽʤʝʥ 

ʘʪʨʠʙʫʪʘ, ʮʝ ʤʝʪʦʜʠ, getURI() ʽ getQName. 

ʇʘʨʩʝʨ Java ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʥʝ ʙʫʜʝ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʟʥʘʯʝʥʥʷ 

ʣʦʢʘʣʴʥʠʭ ʽʤʝʥ, ʷʢʱʦ ʩʧʝʮʽʘʣʴʥʦ ʥʝ ʚʢʣʶʯʝʥʘ ʦʙʨʦʙʢʘ ʧʨʦʩʪʦʨʽʚ ʽʤʝʥ: 

...  

try {  

SAXParserFactory spfactory =  

                                    

SAXParserFactory.newInstance();  

spfactory.setValidating(true); 

spfactory.setNamespace Aware(true);  

SAXParser saxParser = spfactory.newSAXParser(); ...}  

 catch(...){...}    

setNamespaceAware(boolean awareness) ï ʚʢʣʶʯʝʥʥʷ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʧʨʦ 

ʧʨʦʩʪʽʨ ʽʤʝʥ; 

setValidating(boolean validating) - ʚʢʣʶʯʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ DTD. 

 

12.2. ɼɽʈɽɺʆɺʀɼʅɸ ʄʆɼɽʃʔ DOM 
DOM (Dynamic object model) ʷʚʣʷʻ ʩʦʙʦʶ ʜʝʷʢʠʡ ʟʘʛʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʜʦʢʫʤʝʥʪʘ. ʆʜʥʘ ʽʟ ʮʽʣʝʡ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʣʘ ʚ ʪʽʤ, 

ʱʦʙ ʢʦʜ, ʥʘʧʠʩʘʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʫʜʴ-ʷʢʠʤ  DOM-ʘʥʘʣʽʟʘʪʦʨʦʤ, ʤʽʛ 

ʧʨʘʮʶʚʘʪʠ ʡ ʟ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ DOM-ʘʥʘʣʽʟʘʪʦʨʦʤ. 

DOM-ʘʥʘʣʽʟʘʪʦʨ ʙʫʜʫʻ ʜʝʨʝʚʦ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʤʽʩʪ XML-ʜʦʢʫʤʝʥʪʘ, ʽ 

ʚʠʟʥʘʯʘʻ ʥʘʙʽʨ ʢʣʘʩʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʚ XML-ʜʦʢʫʤʝʥʪʽ 

(ʝʣʝʤʝʥʪʠ, ʘʪʨʠʙʫʪʠ, ʩʫʪʥʦʩʪʽ, ʪʝʢʩʪ ʪʦʱʦ). 

ɺ Java ʚʢʣʶʯʝʥʘ ʧʽʜʪʨʠʤʢʘ DOM (ʧʘʢʝʪ org.w3c.dom). 
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ʆʩʥʦʚʥʠʤ ʦʙ'ʻʢʪʦʤ DOM ʻ Node ï ʜʝʷʢʠʡ ʟʘʛʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʜʝʨʝʚʘ. 

ɹʽʣʴʰʽʩʪʴ DOM-ʦʙ'ʻʢʪʽʚ ʫʩʧʘʜʢʦʚʘʥʦ ʩʘʤʝ ʚʽʜ Node. 

Node ʚʠʟʥʘʯʘʻ ʨʷʜ ʤʝʪʦʜʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʜʝʨʝʚʦʤ: 

¶ getNodeType() ï ʧʦʚʝʨʪʘʻ ʪʠʧ ʦʙ'ʻʢʪʘ (ʝʣʝʤʝʥʪ, ʘʪʨʠʙʫʪ, ʪʝʢʩʪ, CDATA 

ʪʦʱʦ), ʩʧʠʩʦʢ ʟʥʘʯʝʥʴ, ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ, ʤʘʶʪʴ ʚʠʛʣʷʜ: 

ELEMENT_NODE 1 

 ATTRIBUTE_NODE 2 

 TEXT_NODE 3 

 CDATA_SECTION 4 

 ENTITY_REFERENCE_NODE 5 

 ENTITY_NODE 6 

 PROCESSING_INSTRUCTION_NODE 7 

 COMMENT_NODE 8 

 DOCUMENT_NODE 9 

 DOCUMENT_TYPE_NODE 10 

 DOCUMENT_FRAGMENT_NODE 11 

 NOTATION_NODE                 12  

¶ getParentNode() ï ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ, ʱʦ ʻ ʙʘʪʴʢʦʤ ʧʦʪʦʯʥʦʛʦ ʚʫʟʣʘ Node; 

¶ getChildNodes() ï ʧʦʚʝʨʪʘʻ ʩʧʠʩʦʢ ʦʙ'ʻʢʪʽʚ, ʱʦ ʻ ʜʦʯʽʨʥʽʤʠ ʝʣʝʤʝʥʪʘʤʠ; 

¶ getFirstChild() , getLastChild() ï ʧʦʚʝʨʪʘʻ ʧʝʨʰʽ ʡ ʦʩʪʘʥʥʽʡ ʜʦʯʽʨʥʽ 

ʝʣʝʤʝʥʪʠ; 

¶ getAttributes() ï ʧʦʚʝʨʪʘʻ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ ʜʘʥʦʛʦ ʝʣʝʤʝʥʪʘ; 

¶ getNodeName() ʽ getNodeValue()  - ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʽʤ'ʷ 

ʡ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ; 

¶ setNodeValue() - ʚʩʪʘʥʦʚʣʶʻ ʟʥʘʯʝʥʥʷ ʚʫʟʣʘ;   

¶ hasChildNodes() ï ʧʦʚʝʨʪʘʻ true ̫ ʢʱʦ ʽʩʥʫʶʪʴ ʜʦʯʽʨʥʽ ʚʫʟʣʠ; 

¶ getChildNodes() -  ʧʦʚʝʨʪʘʻ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ (ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʢʣʘʩʫ 

NodeList); 
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 ɯʥʪʝʨʬʝʡʩ NamedNodeMap: 

¶ getLength() - ʧʦʚʝʨʪʘʻ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ; 

¶ item(int)  ï ʚʠʪʷʛʘʻ ʝʣʝʤʝʥʪ ʽʟ ʟʘʟʥʘʯʝʥʠʤ ʽʥʜʝʢʩʦʤ. ʗʢʱʦ ʚʫʟʦʣ ʥʝ ʤʽʩʪʠʪʴ 

ʘʪʨʠʙʫʪʽʚ, ʪʦ ʚʝʨʪʘʻʪʴʩʷ null. 

 ɯʥʪʝʨʬʝʡʩ Document: 

¶ getElementsByTagName(String) - ʷʢ ʧʘʨʘʤʝʪʨ ʟʘʜʘʻʪʴʩʷ ʽʤ'ʷ ʝʣʝʤʝʥʪʘ, 

ʤʝʪʦʜ ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʢʣʘʩʫ NodeList (ʩʝʨʝʜ ʡʦʛʦ ʤʝʪʦʜʽʚ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ 

getLength() ʽ item(int), ʷʢ ʚ NamedNodeMap), ʱʦ ʤʽʩʪʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʩʽ 

ʝʣʝʤʝʥʪʠ ʽʟ ʟʘʜʘʥʠʤ ʽʤ'ʷʤ. 

 ɯʥʪʝʨʬʝʡʩ Element:  

¶ getElementsByTagName(String) - ʨʦʙʦʪʘ ʮʴʦʛʦ ʤʝʪʦʜʫ ʽʜʝʥʪʠʯʥʘ 

ʚʠʱʝʨʦʟʛʣʷʥʫʪʦʤʫ, ʟ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʰʫʢʘʻ ʝʣʝʤʝʥʪʠ ʪʽʣʴʢʠ 

ʩʝʨʝʜ ʚʢʣʘʜʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʪʦʯʥʦʛʦ ʚʫʟʣʘ. ɹʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʘʥʘʣʽʟʘʪʦʨ XML4J ʚʽʜ IBM). 

import org.w3c.dom.Element;  

import org.w3c.dom.Document;  

import org.w3c.dom.Node;  

import org.w3c.dom.NodeList;  

import org.w3c.dom.Text;  

import org.apache.xerces.parsers.DOMParser;  

import java.net.URL;  

import java.util.Vector;  

public class MyDOMDemo {  

  public static String getValue(Element e, String name) {  

    NodeList nList = e.getElementsByTagName(name);  

    Element elem = (Element) nList.item(0);  

    Text t= (Text) elem.getFirstChild();  

    return t.getNodeValue(); }  

 

public static void main(String [] args) {  

   Document doc = null ;  

   DOMParser parser = new DOMParser();  

   Vector entries = new Vector();  

  try {  

    parser.parse("notepad.xml");  

    doc = parser.getDocument();  

    Element root = doc.getDocumentElement();  

    NodeList noteList = root.g etElementsByTagName("note");  

   Element noteElem;  

for ( int i = 0; i <noteList.getLength(); i++) {  

   noteElem = (Element) noteList.item(i);  



130 

 

   Myclass e = new Myclass();  

   NodeList list = noteElem.getChildNodes();  

   Node log = noteElem.getAttributes().it em(0);  

   e.setLogin(log.getNodeValue());  

   e.setName(getValue(noteElem, "name"));  

   e.setTel(Integer.parseInt(getValue(noteElem, "tel")));  

   e.setUrl( new URL(getValue(noteElem, "url")));  

   Element n =  

(Element)noteElem.getElementsByTagName("address"). item(0);  

   e.address.setStreet(getValue(n, "street"));  

   e.address.setCountry(getValue(n, "country"));  

   e.address.setCity(getValue(n, "city"));  

   entries.add(e);}}  

  catch (Exception e) {System.out.println(e);}  

  for (int i = 0; i < entries.size(); i ++)  

   System.out.println(((Note)  

  entries.elementAt(i)).toString());}}  

XML -ɼʦʢʫʤʝʥʪʠ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʯʠʪʘʪʠ, ʘʣʝ ʡ ʢʦʨʝʛʫʚʘʪʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

import org.jdom.*;  

import org.jdom.input.SAXBuilder;  

import org.jdom.output.XMLOutputter;  

import java.util .*;  

import  java.io.FileOutputStream;  

public class  JDOMChanger {  

   static void  lookForElement(String name, String element, 

String content, String login) {  

    SAXBuilder builder = new SAXBuilder();  

  try {  

     Document document = builder.build(name);  

     Element root = document.getDocumentElement();  

     NodeList c = root.getChildNodes();  

  for  (int i=0; i<c.getLenght(); i++) {  

    Element e = (Element) c.item(i);  

  if (e.getAttributeValue("login").equals(login)) {  

    e.getChild(element).setText(content) ;}}  

 XMLOutputter serializer = new XMLOutputter();  

serializer.output(document, new FileOutputStream(name));  

   System.out.flush();}  

  catch (Exception e) { System.out.println(e);}}  

public  static void  main(String[] args) {  

   String name = "notepad.xml";  

JDOMChanger.lookForElement(name, "tel", "09", "rom");  

  }}  

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʘʡʣʫ notepad.xml ʚ html ʬʘʡʣ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ notepad.xsl, ʱʦ ʤʘʻ ʚʠʛʣʷʜ: 

<xsl:stylesheet xmlns:xsl="http://www.w3.org/1999/XSL/Transform" 

version="1.0">  

   <xsl:template ma tch="/">  
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   <html>  

      <head><title>Notepad Contents</title></head>  

    <body>  

     <table border="1">  

     <tr>  

      <th>Login</th>  

      <th>Name</th>  

      <th>Street</th>  

     </tr>  

    <xsl: for - each select="notepad/note">  

      <tr>  

       <td><xs l: value - of select="@login"/></td>  

       <td><xsl: value - of select="name"/></td>  

      <td><xsl: value - of select="address/street"/></td>  

    </tr>  

   </xsl: for - each>  

</table>  

 </body></html>  

</xsl:template>  

</xsl:stylesheet>  

ɺʽʜʧʦʚʽʜʥʠʡ ʢʦʜ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

import javax.xml.transform.Transformer;  

import javax.xml.transform.TransformerException;  

import javax.xml.transform.TransformerFactory;  

import javax.xml.transform.stream.StreamResult;  

import javax.xml.transform.stream.StreamSource;  

import javax.xml.t ransform.stream.StreamSource;  

public class  SimpleTransform {  

   public static void main(String[] args) {  

   try {  

 TransformerFactory tFact =  

                                 

TransformerFactory.newInstance();  

 Transformer transformer = tFact.newTransformer (new 

StreamSource("notepad.xsl"));  

  transformer.transform( new StreamSource("notepad.xml"), new 

StreamResult("notepad.html"));} catch  (TransformerException e)  

{ e.printStackTrace();  

}}}  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ HTML-ʜʦʢʫʤʝʥʪ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ: 

<html><head>  

<META http - equiv=" Content - Type" content="text/html;  

    charset= UTF - 8">  

  <title>Notepad Contents</title>  

    </head>  

   <body>  

   <table border="1">  

   <tr>  

    <th>Login</th><th>Name</th><th>Street</th>  

    </tr><tr>  
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   <td>rom</td><td>Valera Romanchik </td><td>Main Str., 35</td>  

   </tr><tr>  

   <td>goch</td><td>Igor Blinov</td><td>Deep Forest, 7</td></tr>  

</table></body></html>  

  

 

 

12.3. ʊɽʍʅʆʃʆɻɯʗ RMI 
ʗʢ ʧʨʘʚʠʣʦ, ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ RMI ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʚʦʭ 

ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ: ʩʝʨʚʝʨʘ ʡ ʢʣʽʻʥʪʘ. ʇʨʦʛʨʘʤʘ-ʩʝʨʚʝʨ ʧʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻ  

ʦʙ'ʻʢʪʠ, ʨʦʙʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʮʽ ʦʙ'ʻʢʪʠ ʜʦʩʪʫʧʥʠʤʠ ʡ ʦʯʽʢʫʻ, ʧʦʢʠ ʢʣʽʻʥʪʠ ʥʝ 

ʧʦʯʥʫʪʴ ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜʠ ʮʠʭ ʦʙ'ʻʢʪʽʚ, ʘ ʧʨʦʛʨʘʤʘ-ʢʣʽʻʥʪ ʦʜʝʨʞʫʻ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʦʙ'ʻʢʪʽʚ ʥʘ ʩʝʨʚʝʨʽ ʡ ʚʠʢʣʠʢʘʻ ʾʭʥʽ ʤʝʪʦʜʠ. 

ʊʝʭʥʦʣʦʛʽʷ RMI ʥʘʜʘʻ ʤʝʭʘʥʽʟʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʩʝʨʚʝʨ ʽ ʢʣʽʻʥʪ 

ʩʧʽʣʢʫʶʪʴʩʷ ʡ ʧʝʨʝʜʘʶʪʴ ʦʜʠʥ ʦʜʥʦʤʫ ʽʥʬʦʨʤʘʮʽʶ. ʊʘʢʽ ʜʦʜʘʪʢʠ ʥʘʟʠʚʘʶʪʴ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙ'ʻʢʪʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. 

ʈʦʟʧʦʜʽʣʝʥʽ ʦʙ'ʻʢʪʥʽ ʧʨʦʛʨʘʤʠ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʩʪʫʧʥʝ:  

¶ ɿʥʘʭʦʜʞʝʥʥʷ ʚʠʣʫʯʝʥʠʭ ʦʙ'ʻʢʪʽʚ. ʇʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʤʝʭʘʥʽʟʤʠ ʦʜʝʨʞʘʥʥʷ ʧʦʩʠʣʘʥʴ ʥʘ ʚʠʣʫʯʝʥʽ ʦʙ'ʻʢʪʠ. ʅʘʧʨʠʢʣʘʜ, 

ʧʨʦʛʨʘʤʘ ʤʦʞʝ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʩʚʦʾ ʚʠʣʫʯʝʥʽ ʦʙ'ʻʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʘʨʘʪʘ 

ʧʨʦʩʪʠʭ ʽʤʝʥ - ʨʝʻʩʪʨʫ RMI (RMI registry). ʗʢ ʘʣʴʪʝʨʥʘʪʠʚʘ, ʧʨʦʛʨʘʤʘ 

ʤʦʞʝ ʧʝʨʝʜʘʚʘʪʠ ʡ ʧʦʚʝʨʪʘʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʠʣʫʯʝʥʽ ʦʙ'ʻʢʪʠ ʫʩʝʨʝʜʠʥʽ 

ʽʥʰʠʭ ʚʠʣʫʯʝʥʠʭ ʚʠʢʣʠʢʽʚ.  

¶ ʉʧʽʣʢʫʚʘʥʥʷ ʟ ʚʽʜʜʘʣʝʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ɼʝʪʘʣʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ 

ʚʠʣʫʯʝʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʢʝʨʫʶʪʴʩʷ RMI. ɼʣʷ ʧʨʦʛʨʘʤʽʩʪʘ ʚʽʜʜʘʣʝʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʚʠʛʣʷʜʘʻ ʤʘʡʞʝ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚʠʢʣʠʢ ʟʚʠʯʘʡʥʠʭ ʤʝʪʦʜʽʚ ʚ 

Java.  

¶ ɿʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʝʥʴ ʢʣʘʩʽʚ, ʦʙ'ʻʢʪʠ ʷʢʠʭ ʧʝʨʝʜʘʶʪʴʩʷ. ʆʩʢʽʣʴʢʠ 

RMI ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʦʙ'ʻʢʪʠ, ʚʽʥ ʪʘʢʦʞ ʥʘʜʘʻ ʤʝʭʘʥʽʟʤʠ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʠʟʥʘʯʝʥʴ ʢʣʘʩʽʚ ʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʦʙ'ʻʢʪʽʚ.  

ʅʘ ʨʠʩ.12.1 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʘ RMI ʜʦʜʘʪʢʘ: 
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ʈʠʩ.12.1. ʉʪʨʫʢʪʫʨʘ RMI 

ʉʝʨʚʝʨ ʚʠʢʣʠʢʘʻ ʨʝʻʩʪʨ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʚ'ʷʟʘʪʠ ʽʤ'ʷ ʟ ʚʠʣʫʯʝʥʠʤ 

ʦʙ'ʻʢʪʦʤ. ʂʣʽʻʥʪ ʰʫʢʘʻ ʚʠʣʫʯʝʥʠʡ ʦʙ'ʻʢʪ ʟʘ ʡʦʛʦ ʽʤʝʥʝʤ ʚ ʨʝʻʩʪʨʽ ʩʝʨʚʝʨʘ ʡ 

ʧʦʪʽʤ ʚʠʢʣʠʢʘʻ ʡʦʛʦ ʤʝʪʦʜ.  

ʈʝʘʣʽʟʘʮʽʷ RMI ʧʨʦʛʨʘʤʠ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ɺʽʜʜʘʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʚʠʟʥʘʯʘʻ 

ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʜʘʣʝʥʦ ʚʠʢʣʠʢʘʥʽ ʢʣʽʻʥʪʦʤ. ʂʣʽʻʥʪ ʧʨʦʛʨʘʤʫʻʪʴʩʷ 

ʧʽʜ ʚʽʜʜʘʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʘ ʥʝ ʧʽʜ ʢʣʘʩʠ-ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʦʙ'ʻʢʪʽʚ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʘʨʘʤʝʪʨʠ ʡ ʟʥʘʯʝʥʴ, ʱʦ ʧʦʚʝʨʪʘʶʪʴʩʷ, ʜʣʷ ʮʠʭ 

ʤʝʪʦʜʽʚ. ʗʢʱʦ ʷʢʽ-ʥʝʙʫʜʴ ʽʟ ʮʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʱʝ ʥʝ ʽʩʥʫʶʪʴ, ʪʦ ʾʭ ʪʝʞ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ; 

2. ʈʝʘʣʽʟʘʮʽʷ ʚʽʜʜʘʣʝʥʠʭ ʦʙ'ʻʢʪʽʚ. ɺʽʜʜʘʣʝʥʽ ʦʙ'ʻʢʪʠ ʧʦʚʠʥʥʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʚʽʜʜʘʣʝʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ʂʣʘʩ ʚʽʜʜʘʣʝʥʦʛʦ ʦʙ'ʻʢʪʘ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʽʥʰʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ 

ʣʦʢʘʣʴʥʦ. ʗʢʱʦ ʷʢʠʡ-ʥʝʙʫʜʴ ʣʦʢʘʣʴʥʠʡ ʢʣʘʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʘʨʘʤʝʪʨ 

ʘʙʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʚʝʨʪʘʻʪʴʩʷ, ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʽʟ ʮʠʭ ʤʝʪʦʜʽʚ, ʪʦ ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʪʝʞ ʨʝʘʣʽʟʦʚʘʥʽ; 

3. ʈʝʘʣʽʟʘʮʽʷ ʢʣʽʻʥʪʽʚ. ʂʣʽʻʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʜʘʣʝʥʽ ʦʙ'ʻʢʪʠ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʠʟʥʘʯʝʥʽ 
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ʚʽʜʜʘʣʝʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʽ ʥʘʚʽʪʴ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʽʜʜʘʣʝʥʽ ʦʙ'ʻʢʪʠ ʙʫʣʠ 

çʟʘʜʝʧʣʦʝʥʠè (deployed).  

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ RMI ʜʦʜʘʪʢʘ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ: 

  import java.rmi.*;  

     public interface AddServerIntf extends Remote{   

     double add (double d1, double d2) throws RemoteException;  

}  

    2. ʈʝʘʣʽʟʘʮʽʷ ʚʠʣʫʯʝʥʠʭ ʦʙ'ʻʢʪʽʚ: 

import java.rmi.*;  

import java.rmi.server.*;  

/* ʚʩʽ ʚʠʣʫʯʝʥʽ ʦʙ'ʻʢʪʠ ʧʦʚʠʥʥʽ ʨʦʟʰʠʨʶʚʘʪʠ UnicastRemoteObject, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘ ʚʽʜʜʘʣʝʥʠʭ ʤʘʰʠʥʘʭ */ 

public interface AddServerImpl extends UnicastRemoteObject 

implem ents AddServerIntf{  

    public AddServerImpl() throws RemoteException{  

    // ʢʦʥʩʪʨʫʢʪʦʨ ʩʝʨʚʝʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ  

    }  

public double add (double d1, double d2) throws RemoteException{  

    return d1+d2; // ʨʝʘʣʽʟʘʮʽʷ ʤʝʪʦʜʫ  

}}  

ʈʝʻʩʪʨʘʮʽʷ RMI ʦʙ'ʻʢʪʘ ʚ ʨʝʻʩʪʨ ̔

  import java.rmi.*;  

  import java.net.*;  

   public class AddServer{  

     public static void main (String[] args){  

   try{  

    // ʩʪʚʦʨʶʻʤʦ ʝʢʟʝʤʧʣʷʨ çʦʙʨʦʙʣʶʚʘʯʘè 

   AddServerImpl ASI = new AddServerImpl ();  

   // ʤʝʪʦʜ rebind ʦʙʥʦʚʣʷʻ RMI- ʈʝʻʩʪʨ ʽ 

  / / ʟʚ'ʷʟʫʻ ʽʤ'ʷ(ñPlusò) ʟ ʦʙ'ʻʢʪʥʠʤ ʧʦʩʠʣʘʥʥʷʤ(ASI) 

   Naming.rebind (ñPlusò, ASI); } 

  catch(Exception e){ e.printStackTrace ()}}}  

3. ʈʝʘʣʽʟʘʮʽʷ ʢʣʽʻʥʪʽʚ: 

  import java.rmi.*;  

    public class AddClient{  

     public static void main (String[] args){  

      // ʚʠʤʘʛʘʻ ʪʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʘʥʜʥʦʛʦ ʨʷʜʢʘ 

      // ʧʝʨʰʠʡ ʧʘʨʘʤʝʪʨ -  IP - ɸʜʨʝʩʘ ʘʙʦ ʽʤ'ʷ ʩʝʨʚʝʨʘ 

     // ʜʨʫʛʽ ʡ ʪʨʝʪʽʡ -  ʜʦʜʘʥʢʠ 

     if (args.length != 3) System.exit(1);  

     try{       // plusURL -  ʨʷʜʦʢ ʽʟ ʩʠʥʪʘʢʩʠʩʦʤ URL 

    String plusURL = ñrmi://ò + args[0] + ò/Plusò; 

    // ʦʜʝʨʞʫʻʤʦ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʜʘʣʝʥʫʫ ʨʝʘʣʽʟʘʮʽʶ 

     AddServerIntf plus = (AddServerIntf)Naming.lookup(plusURL);  

     System.out.println(ñThe first number is: ò + args[1]); 
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     System.out.println(ñThe second number is: ò + args[2]);  

    double d1 = Double.valueOf(args[1]).doubleValue();  

    double d2 = Double.valueOf(args[2]).doubleValue();  

   // ɹʝʟʧʦʩʝʨʝʜʥʻ ʟʚʝʨʪʘʥʥʷ ʜʦ ʚʽʜʜʘʣʝʥʦʛʦʦ ʤʝʪʦʜʫ: 

    System.out.println(ñThe sum is: ò + plus.add(d1,d2)); 

    }catch(Exception e){e.pri ntStackTrace () }}}  

ʑʦʙ ʛʝʥʝʨʫʚʘʪʠ ʟʘʛʣʫʰʢʠ ʡ ʢʽʩʪʷʢʠ, ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪ, ʥʘʟʠʚʘʥʠʡ ʢʦʤʧʽʣʷʪʦʨʦʤ RMI: 

  é\ >rmic AddServerImp  

 ɼʘʥʘ ʧʨʦʛʨʘʤʘ ʛʝʥʝʨʫʻ ʜʚʘ ʥʦʚʠʭ ʬʘʡʣʠ: 

AddServerImpl_Skel.class (ʢʽʩʪʷʢ)  

 ̔

AddServerImpl_Stub.class (ʟʘʛʣʫʰʢʘ) 

ʅʘ ʤʘʰʠʥʘʭ ʩʝʨʚʝʨʘ ʪʘ ʢʣʽʻʥʪʘ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʪʫʧʥʝ: 

ʅʘ ʤʘʰʠʥʽ ʢʣʽʻʥʪʘ: 

AddClient.class, AddServerImpl_Stub.class ʽ AddServerIntf.class 

 ʅʘ ʤʘʰʠʥʽ ʩʝʨʚʝʨʘ: 

AddServerIntf.class, AddServerImpl.class,  

AddServerImpl_Skel.class ʽ AddServer.class 

 ɿʘʧʫʩʢ ʩʝʨʚʝʨʘ: 

>java AddServer  

 ɿʘʧʫʩʢ ʢʣʽʻʥʪʘ: 

>java AddClient server 8 9  
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ʈʆɿɼɯʃ 13 
13.1. JDBC 

JDBC - ʮʝ ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʠʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ (API) ʤʦʚʠ Java ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʨʦʛʨʘʤʦʶ ʽ ʉʋɹɼ. ʎʷ ʚʟʘʻʤʦʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʨʘʡʚʝʨʽʚ JDBC, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʟʘʛʘʣʴʥʠʭ 

ʽʥʪʝʨʬʝʡʩʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʉʋɹɼ ʽ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ɺ JDBC 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʦʪʠʨʠ ʪʠʧʠ ʜʨʘʡʚʝʨʽʚ: 

ʊʠʧ 1 ï ʜʨʘʡʚʝʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʰʠʡ ʧʨʠʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ, 

ʟʦʢʨʝʤʘ ODBC, ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʉʋɹɼ (ʪʘʢ ʟʚʘʥʠʡ JDBC-ODBC ï ʤʽʩʪ). 

ʉʪʘʥʜʘʨʪʥʠʡ ʜʨʘʡʚʝʨ ʧʝʨʰʦʛʦ ʪʠʧʫ sun.jdbc.odbc.JdbcOdbcDriver ʚʭʦʜʠʪʴ ʚ 

JSDK; 

ʊʠʧ 2 - ʜʨʘʡʚʝʨ, ʱʦ ʧʨʘʮʶʻ ʯʝʨʝʟ ʥʘʪʠʚʥʽ ʙʽʙʣʽʦʪʝʢʠ (ʪʦʙʪʦ ʢʣʽʻʥʪʘ) 

ʉʋɹɼ; 

ʊʠʧ 3 - ʜʨʘʡʚʝʨ, ʱʦ ʧʨʘʮʶʻ ʧʦ ʤʝʨʝʞʥʦʤʫ ʡ ʥʝʟʘʣʝʞʥʦʤʫ ʚʽʜ ʉʋɹɼ 

ʧʨʦʪʦʢʦʣʫ ʽʟ ʧʨʦʤʽʞʥʠʤ Java-ʩʝʨʚʝʨʦʤ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ 

ʧʦʪʨʽʙʥʦʾ ʉʋɹɼ; 

ʊʠʧ 4 - ʤʝʨʝʞʥʠʡ ʜʨʘʡʚʝʨ, ʱʦ ʧʨʘʮʶʻ ʧʨʷʤʦ ʟ ʧʦʪʨʽʙʥʦʶ ʉʋɹɼ ʽ ʥʝ 

ʧʦʪʨʝʙʫʻ ʫʩʪʘʥʦʚʢʠ native-ʙʽʙʣʽʦʪʝʢ. 

ʇʝʨʝʚʘʛʘ ʧʨʠʨʦʜʥʴʦ ʚʽʜʜʘʻʪʴʩʷ ʜʨʫʛʦʤʫ ʪʠʧʫ, ʦʜʥʘʢ ʷʢʱʦ ʧʨʦʛʨʘʤʘ 

ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʤʘʰʠʥʽ, ʥʘ ʷʢʽʡ ʥʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʫʩʪʘʥʦʚʢʘ ʢʣʽʻʥʪʘ ʉʋɹɼ, 

ʪʝ ʚʠʙʽʨ ʚʠʢʦʥʫʻʪʴʩʷ ʤʽʞ ʪʨʝʪʽʤ ʽ ʯʝʪʚʝʨʪʠʤ ʪʠʧʘʤʠ. ʇʨʠʯʦʤʫ ʯʝʪʚʝʨʪʠʡ ʪʠʧ 

ʧʨʘʮʶʻ ʧʨʷʤʦ ʽʟ ʉʋɹɼ ʧʦ ʾʾ ʧʨʦʪʦʢʦʣʫ, ʪʦʤʫ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʨʘʡʚʝʨ 

ʯʝʪʚʝʨʪʦʛʦ ʪʠʧʫ ʙʫʜʝ ʙʽʣʴʰʝ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʝʪʽʤ ʪʠʧʦʤ ʟ 

ʧʦʛʣʷʜʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʝʨʰʠʡ ʞʝ ʪʠʧ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʽʜʢʦ, ʪʦʙʪʦ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚ ʉʋɹɼ ʥʝʤʘʻ ʩʚʦʛʦ ʜʨʘʡʚʝʨʘ JDBC, ʟʘʪʝ ʻ 

ʜʨʘʡʚʝʨ ODBC. 

JDBC ʥʘʜʘʻ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ 

ʉʋɹɼ. ɿʘ ʜʦʧʦʤʦʛʦʶ JDBC ʚʽʜʩʠʣʘʶʪʴʩʷ SQL-ʟʘʧʠʪʠ ʪʽʣʴʢʠ ʜʦ ʨʝʣʷʮʽʡʥʠʭ 

ʙʘʟ ʜʘʥʠʭ (ɹɼ), ʜʣʷ ʷʢʠʭ ʽʩʥʫʶʪʴ ʜʨʘʡʚʝʨʠ, ʱʦ ʟʥʘʶʪʴ ʩʧʦʩʽʙ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 

ʨʝʘʣʴʥʠʤ ʩʝʨʚʝʨʦʤ ʙʘʟʠ ʜʘʥʠʭ. 
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ʈʦʟʛʣʷʥʝʤʦ ʟʚʠʯʘʡʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʨʠ ʨʦʙʦʪʽ ʟ ʙʘʟʦʶ ʜʘʥʠʭ: 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʢʣʘʩʫ ʜʨʘʡʚʝʨʘ ʙʘʟʠ ʜʘʥʠʭ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʝʢʟʝʤʧʣʷʨʘ 

ʮʴʦʛʦ ʢʣʘʩʫ (ʜʣʷ JavaDB): 

String driverName = "org.apache.derby.jdbc.EmbeddedDriver";  

ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ ʚʣʘʩʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʨʘʡʚʝʨʘ ʫ ʧʘʤôʷʪʴ:  

Class.forName(driverName);  

ʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʟ'ʻʜʥʘʥʥʷ ʽʟ ʉʋɹɼ. 

ʎʽ ʜʽʾ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ, ʽʤʧʦʨʪʫʶʯʠ ʙʽʙʣʽʦʪʝʢʫ ʡ ʩʪʚʦʨʶʶʯʠ ʦʙ'ʻʢʪ ʷʚʥʦ 

(ʥʘʧʨʠʢʣʘʜ ʜʣʷ DB2): 

import COM.ibm.db2.jdbc.net.DB2Driver;  

ʘ ʧʦʪʽʤ, new DB2Driver(); 

2. ʋʩʪʘʥʦʚʢʘ ʟ'ʻʜʥʘʥʥʷ ʽʟ ɹɼ ʤʘʻ ʚʠʛʣʷʜ: 

String connectionURL=ñjdbc:derby:NeuronNetwork;create=true"; 

Connection conn = DriverManager.getCon nection(connectionURL, 

"login", "password");  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʧʦʚʝʨʥʫʪʠʡ ʦʙ'ʻʢʪ Connection ʽ ʙʫʜʝ ʦʜʥʝ 

ʚʩʪʘʥʦʚʣʝʥʝ ʟ'ʻʜʥʘʥʥʷ ʽʟ ɹɼ NeuronNetwork. 

ʂʣʘʩ DriverManager ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʥʘʙʦʨʦʤ 

ʜʨʘʡʚʝʨʽʚ ʙʘʟ ʜʘʥʠʭ. ʄʝʪʦʜʫ getConnection() ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʘʪʠ ʪʠʧ ʽ 

ʬʽʟʠʯʥʝ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ɹɼ, ʘ ʪʘʢʦʞ ʣʦʛʠʥ ʽ ʧʘʨʦʣʴ ʜʣʷ ʜʦʩʪʫʧʫ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ registerDriver() ʜʨʘʡʚʝʨʘ ʨʝʻʩʪʨʫʶʪʴʩʷ, ʘ ʤʝʪʦʜʦʤ 

getDrivers() ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʩʧʠʩʦʢ ʚʩʽʭ ʜʨʘʡʚʝʨʽʚ. 

3. ʉʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʘʧʠʪʽʚ: 

Stateme nt st = conn.createStatement();  

ʆʙ'ʻʢʪ ʢʣʘʩʫ Statement ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʙʝʟ ʡʦʛʦ 

ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʄʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʘʢʦʞ ʦʧʝʨʘʪʦʨʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʟʘʧʠʪʽʚ ʽ ʟʙʝʨʝʞʝʥʠʭ ʧʨʦʮʝʜʫʨ PreparedStatement ʽ 

CallableStatement. ʉʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʘʧʠʪʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ CallableStatement. ʅʝʭʘʡ ʻ SQL 

ʬʫʥʢʮʽʷ: 

CREATE OR REPLACE FUNCTION FUNC_GET_ALL_USERS RETURN 

SYS_REFCURSOR AS rcs SYS_REFCURSOR;  
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BEGIN  

    OPEN rcs FOR  

         SELECT * FROM USERS;  

         RETURN rcs;  

END;  

Connection connect = null ;  

      CallableStatement procedure = null ;  

    try {  

    connect = .......;  

        try {  

procedure = connect.prepareCall("{ ? = CALL 

FUNC_GET_ALL_USERS()}");//ʚʠʢʣʠʢ ʜʣʷ ʬʫʥʢʮʽʾ  

   procedure.registerOutParameter( 1, Types.OTHER);  

   procedure.execute();  

   ResultSet rs = procedure.getResultSet();  

   while (rs.next()){        

     System.out.println(rs.getString("nickname")); } }  

     finally { connect.close();  

 }}  

     ca tch (SQLException e)  

     { System.out.println(e);  

}   

ʆʯʝʚʠʜʥʦ, ʱʦ ʤʦʞʥʘ ʥʘʧʠʩʘʪʠ SQL ʬʫʥʢʮʽʾ, ʷʢʠʤ ʧʝʨʝʜʘʶʪʴʩʷ ʜʝʷʢʽ 

ʧʘʨʘʤʝʪʨʠ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻʤʦ: 

CallableStatement cstmt = conn.prepareCall( "{call 

getTestData(?, ?)}");  

cstmt.registerOutParameter(1,j ava.sql.Types.TINYINT); 

cstmt.registerOutParameter(2,java.sql.Types.DECIMAL, 3);  

//3 -  ʜʦ- ʫ ʟʥʘʢʽʚ ʧʽʩʣʷ ʜʝʩʷʪʢʦʚʦʾ ʢʦʤʠ 

cstmt.executeQuery();  

byte x = cstmt.getByte(1);  

BigDecimal n = cstmt.getBigDecimal(2,  3);    

ʗʢʱʦ ʧʘʨʘʤʝʪʨʠ sql ʬʫʥʢʮʽʾ ʻ inout, ʪʦ ʪʦʜʽ ʦʜʝʨʞʫʻʤʦ: 

CallableStatement cstmt = con.prepareCall( "{call 

reviseTotal(?)}");  

cstmt.setByte(1, 25);  

cstmt.registerOutParameter(1, java.sql.Types.TINYINT); 

cstmt.executeUpdate();  

byte x = cstmt.getByte(1);  

ɿʥʘʯʝʥʥʷ, ʧʦʚʝʨʥʫʪʝ ʫ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ, ʤʦʞʝ ʙʫʪʠ NULL. ʇʨʠ ʮʴʦʤʫ 

ʤʝʪʦʜʠ getXXX ʧʦʚʝʨʪʘʶʪʴ null, 0 ʘʙʦ false, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʜʘʥʠʭ. ɭʜʠʥʠʤ 

ʩʧʦʩʦʙʦʤ ʜʦʚʽʜʘʪʠʩʷ, ʯʠ ʧʦʚʝʨʥʫʣʘ ʧʨʦʮʝʜʫʨʘ 0, false ʘʙʦ NULL, ʻ ʚʠʢʣʠʢ 

ʤʝʪʦʜʫ wasNull, ʱʦ ʧʦʚʝʨʪʘʻ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ, ʜʚʦʚʠʤʽʨʥʠʡ ʤʘʩʠʚ ʥʘ ʦʩʥʦʚʽ ʙʘʟʠ ʜʘʥʠʭ. 

import java.sql.*;  

import java.util.*;  
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   //ʪʫʪ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʤ'ʷ ʤʘʩʠʚʫ, ʜʦ- ʫ ʨʷʜʢʽʚ ʽ ʜʦ- ʫ ʩʪʦʚʧʮʽʚ. 

   class MasSize  {  

     private int columns;  

     private int rows;  

     private String name;  

     public void setName(String n){name=new String(n );}  

     public void setColumns(int n){columns=n;}  

     public void setRows(int n){rows=n;}  

     public String getName(){return name;}  

     public int getColumns(){return columns;}  

     public int getRows(){return rows;}  

     public boolean equals(Object o ){  

        MasSize o1=(MasSize) o;  

        if(name.equals(o1.name)) return true;  

        else  return false; }  };  

 

   public class DB{  

       private String name;  //ʽʤ'ʷ ʙʘʟʠ ʜʘʥʠʭ 

       private LinkedList tables=new LinkedList();  

       //ʩʧʠʩʦʢ ʽʤʝʥ ʤʘʩʠʚʽʚ ʫ ʙʘʟʽ ʜʘʥʠʭ 

       private Connection conn;  

       public DB(String preambula, String n, String driver){  

         name=new String(n);  

         String connectionURL=preambula+" "+name+";create=true";  

     try{   Class.forName( driver);   }  

       ca tch(java.lang.ClassNotFoundException e){  

       System.out.println("In function DB");  

       e.printStackTrace();}  

     try {  

        conn = DriverManager.getConnection(connectionURL);}  

        catch (Exception e){System.out.println("In function   

        DB");  

        e.printStackTrace();  

      }}  

 

   public void createMas(String name_of_massive, int   

   number_of_rows, int number_of_columns){  

     try {   //ʜʦʜʘʻʤʦ ʽʤ'ʷ ʤʘʩʠʚʫ ʚ ʩʧʠʩʦʢ ʽʤʝʥ ʤʘʩʠʚʽʚ 

             MasSize m=new MasSize();  

             m.s etName(name_of_massive);  

             m.setColumns(number_of_columns);  

             m.setRows(number_of_rows);  

             if(!tables.contains(m)) tables.add(m);  

           else  { System.out.println("Massive with such name   

             already exists") ; return;   }  

          //ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ 

     String createString="CREATE TABLE "+name_of_massive+" (  

     NUMBER int generated by default as identity (START WITH 1,    

     INCREMENT BY 1), "+"w0 DOUBLE )";  

     Statement stmt = conn.createStatement() ;  

       stmt.executeUpdate(createString);  

     for(int i=1; i< number_of_columns; i++)  {  
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       //ʜʦʜʘʚʘʥʥʷ ʩʪʦʚʧʮʽʚ ʫ ʪʘʙʣʠʮʶ 

       String stradd="ALTER TABLE "+name_of_massive+" ADD   

       "+"w"+String.valueOf(i)+" DOUBLE";  

       stmt.executeUpdate (stradd);    }     

     for(int j=0;j<number_of_rows;j++) {  

        //ʜʦʜʘʚʘʥʥʷ ʨʷʜʢʽʚ ʫ ʪʘʙʣʠʮʶ 

        String str_query="insert into "+name_of_massive+" ( w0                  

        )"+" values  "+"( ?)";  

        PreparedStatement psInsert =     

        conn.prepareStatement(str_query);  

        psInsert.setDouble(1,0.0);  

        psInsert.executeUpdate();}}  

     catch (Exception e) {  

        System.out.println("In function createMas");  

        e.printStackTrace();  

  }}  

 

public void set(String name_of_mass ive, int row, int column, 

double value){  

    //ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ row ʽ column ʥʘ 

ʟʥʘʯʝʥʥʷ value  

   try{  

    //ʧʝʨʝʚʽʨʢʘ ʯʠ ʽʩʥʫʻ ʤʘʩʠʚ ʟ ʽʤ'ʷʤ name_of_massive  

        MasSize m=new MasSize();  

        m.setName(name_of_massive);  

        m.setColumns(0);  

        m.setRows(0);  

       if(!tables.contains(m)) {System.out.println("there is no 

such massive");  

             return; }  

     String str="update "+name_of_massive+" set  

                                                      

"+"w"+Str ing.valueOf(column)+"=?"+" where  

                                                                      

NUMBER="+String.valueOf(row+1);  

    PreparedStatement psInsert = conn.prepareStatement(str);  

     psInsert.setDouble(1,value);  

    psInsert.executeUpdate ();}  

 catch(Exception e){  System.out.println("In function set");  

          e.printStackTrace();} }  

 

 public double get(String name_of_massive, int row, int column){  

     //ʦʜʝʨʞʘʥʥʷ ʝʣʝʤʝʥʪʘ ʤʘʩʠʚʫ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ  row ʽ column  

   try{  

    MasSize m=new M asSize();  

         m.setName(name_of_massive);  

         m.setColumns(0);  

         m.setRows(0);  

        if(!tables.contains(m)){ System.out.println("there is no 

such massive");  

          return - 1; }  



141 

 

    String str="select "+"w"+String.valueOf(column)+" fr om 

"+name_of_massive+" where NUMBER="+String.valueOf(row+1);  

     Statement stmt2 = conn.createStatement();  

    ResultSet rs = stmt2.executeQuery(str);  

     rs.next();  

    double d=rs.getDouble(1);  

     rs.close(); return d;}  

   catch(Exception e){ System. out.println("In function get");  

     e.printStackTrace(); return - 1;}}  

 

   public int Ncolumns(String name_of_massive) {  

     // ʢʽʣ- ʫ ʩʪʦʚʧʮʽʚ ʫ ʤʘʩʠʚʽ  name_of_massive 

  try{  

      MasSize m=new MasSize();  

        m.setName(name_of_massive);  

        m.se tColumns(0);  

        m.setRows(0);  

       if(!tables.contains(m)) {System.out.println("there is no 

such massive");  

         return - 1; }  

       MasSize m1=(MasSize) tables.get(tables.indexOf(m));  

        return m1.getColumns();}  

  catch(Exception e){ Syste m.out.println("In function 

Ncolumns");  

       e.printStackTrace(); return - 1;}}  

 

   public int Nrows(String name_of_massive){  

     // ʢʽʣ- ʫ ʨʷʜʢʽʚ ʫ ʤʘʩʠʚʽ  name_of_massiv 

   try{  

      MasSize m=new MasSize();  

        m.setName(name_of_massive);  

        m.setColumns(0);  

        m.setRows(0);  

      if(!tables.contains(m)) { System.out.println("there is no 

such massive");  

      return - 1;    }  

      MasSize m1=(MasSize) tables.get(tables.indexOf(m));  

      return m1.getRows();}  

   catch(Exception e){System.o ut.println("In function 

Ncolumns");  

     e.printStackTrace(); return - 1;}}  

 

  public void delete_mas(String name_of_massive){  

    //ʚʠʜʘʣʝʥʥʷ ʤʘʩʠʚʫ name_of_massive ʟ ʙʘʟʠ ʜʘʥʠʭ 

   try{  

      MasSize m=new MasSize();  

        m.setName(name_of_massive);  

        m.setColumns(0);  

        m.setRows(0);  

     if(!tables.contains(m)) { System.out.println("there is no 

such massive");  

          return; }  
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     String str="drop table "+name_of_massive;  

     Statement stmt2 = conn.createStatement();  

     stmt2.execute Update(str);}  

 catch(Exception e){ System.out.println("In function 

delete_mas");  

    e.printStackTrace();}}}  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʢʣʘʩʫ ʤʦʞʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

class m1{  

public static void main(String[] args){  

DB 

data=newDB("jdbc:derby:","NeuronNetwork","or g.apache.derby.jdbc.

EmbeddedDriver");  

         data.createMas("mas",3,3);  

         data.set("mas",1,1,3.56);  

         double d=data.get("mas",1,1);  

         System.out.println(d);  

         data.set("mas",1,2,4.78);  

         d=data.get("mas",1,2);  

         System.out.println(d);  

         int r=data.Ncolumns("mas");  

         int c=data.Nrows("mas");  

         System.out.println("rows= "+r);  

         System.out.println("cols= "+c);  

         data.set("mas",1,2,5.5);  

         d=data.get("mas",1,2);  

         Syste m.out.println(d);   

}}  

 

13.2. ʄɽʊɸɼɸʅʅɯ 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʽʥʪʝʨʬʝʡʩʽʚ ResultSetMetaData ʽ 

DatabaseMetaData ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʩʧʠʩʦʢ ʪʘʙʣʠʮʴ, ʚʠʟʥʘʯʠʪʠ ʪʠʧʠ, 

ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ ɹɼ. 

ʆʜʝʨʞʘʪʠ ʦʙ'ʻʢʪ ResultSetMetaData ʤʦʞʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ:  

Resul tSetMetaData rsMetaData= rs.getMetaData();  

ʜʝ rs ʤʘʻ ʪʠʧ ResultSet.  

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʝʪʦʜʠ ʽʥʪʝʨʬʝʡʩʫ ResultSetMetaData: 

int getColumnCount() ï ʧʦʚʝʨʪʘʻ ʯʠʩʣʦ ʩʪʦʚʧʮʽʚ ʥʘʙʦʨʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʙ'ʻʢʪʘ ResultSet; 

String getColumnName(int column) ï ʧʦʚʝʨʪʘʻ ʽʤ'ʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʩʪʦʚʧʮʷ ʦʙ'ʻʢʪʘ ResultSet; 

int getColumnType(int column) ï ʧʦʚʝʨʪʘʻ ʪʠʧ ʜʘʥʠʭ ʟʘʟʥʘʯʝʥʦʛʦ 

ʩʪʦʚʧʮʷ ʦʙ'ʻʢʪʘ ResultSet. 
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ʆʜʝʨʞʘʪʠ ʦʙ'ʻʢʪ DatabaseMetaData ʤʦʞʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

DatabaseMetaData dbMetaData = conn.getMetaData();  

ʜʝ conn ʦʙ'ʻʢʪ ʢʣʘʩʫ Connection. 

 ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʤʝʪʦʜʠ ʽʥʪʝʨʬʝʡʩʫ  DatabaseMetaData: 

String getDatabaseProductName() ï ʧʦʚʝʨʪʘʻ ʥʘʟʚʫ ʉʋɹɼ; 

String getDatabaseProductVersion() ï ʧʦʚʝʨʪʘʻ ʥʦʤʝʨ ʚʝʨʩʽʾ ʉʋɹɼ; 

String getDriverName() ï ʧʦʚʝʨʪʘʻ ʽʤ'ʷ ʜʨʘʡʚʝʨʘ JDBC; 

String getUserName() ï ʧʦʚʝʨʪʘʻ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ ɹɼ; 

String getURL() ï ʧʦʚʝʨʪʘʻ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʜʞʝʨʝʣʘ ʜʘʥʠʭ; 

ResultSet getTables(String catalog, String schemaPattern, 

String tableNamePattern, String[] types ) ï ʧʦʚʝʨʪʘʻ ʥʘʙʽʨ ʪʠʧʽʚ ʪʘʙʣʠʮʴ, 

ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʜʘʥʦʾ ɹɼ; 

catalog - ʽʤ'ʷ ʢʘʪʘʣʦʛʫ ʚ ɹɼ; 

schemaPattern - ʽʤ'ʷ ʩʭʝʤʠ (ʩʭʝʤʘ-ʙʝʟʣʽʯ ʽʤʝʥʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙ'ʻʢʪʽʚ ɹɼ); 

tableNamePattern ï ʽʤ'ʷ ʪʘʙʣʠʮʽ (ʘʙʦ ʪʘʙʣʠʮʴ); 

types ï ʩʧʠʩʦʢ ʪʘʙʣʠʯʥʠʭ ʪʠʧʽʚ. 

 ɼʦ ʧʦʚʝʨʥʫʪʦʛʦ ʦʙ'ʻʢʪʘ ʪʠʧʫ ResultSet ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

getMetaData(). 

 

13.3. ʇʋʃ ɿ'ɭɼʅɸʅʔ 
ɿ'ʻʜʥʘʥʥʷ ʽʟ ɹɼ ʻ ʜʦʨʦʛʦʶ (ʧʦ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʘʭ) ʦʧʝʨʘʮʽʻʶ. ʊʦʤʫ 

ʝʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟôʻʜʥʘʥʴ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʧʫʣʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʥʝ ʟʘʢʨʠʚʘʶʪʴʩʷ ʬʽʟʠʯʥʦ, ʘ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʯʝʨʟʽ ʪʘ ʥʘʜʘʶʪʴʩʷ ʧʦʚʪʦʨʥʦ ʜʣʷ ʽʥʰʠʭ ʟʘʧʠʪʽʚ. 

ɼʦʩʪʫʧ, ʱʦ ʨʦʟʜʽʣʷʻʪʴʩʷ ʜʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʰʣʷʭʦʤ 

ʦʛʦʣʦʰʝʥʥʷ ʩʪʘʪʠʯʥʦʾ ʟʤʽʥʥʦʾ ʪʠʧʫ DataSource ʟ ʧʘʢʝʪʘ javax.sql. ɼʞʝʨʝʣʦ 

ʜʘʥʠʭ ʪʠʧʫ DataSource - ʮʝ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʟ'ʻʜʥʘʥʥʷ ʟ ʜʦʜʘʪʢʦʤ 

ʉʋɹɼ. 
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ʂʣʘʩ InitialContext, ʷʢ ʯʘʩʪʠʥʘ JNDI API, ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʟ ʢʘʪʘʣʦʛʦʤ 

ʽʤʝʥʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ. ʋ ʮʴʦʤʫ ʢʘʪʘʣʦʟʽ ʤʦʞʥʘ ʟʚ'ʷʟʘʪʠ ʦʙ'ʻʢʪ ʜʞʝʨʝʣʘ ʜʘʥʠʭ 

DataSource ʟ ʜʝʷʢʠʤ ʽʤ'ʷʤ (ʥʝ ʪʽʣʴʢʠ ʟ ʽʤ'ʷʤ ɹɼ, ʘʣʝ ʡ ʚʟʘʛʘʣʽ ʟ ʢʦʞʥʠʤ), 

ʧʦʧʝʨʝʜʥʴʦ ʩʪʚʦʨʠʚʰʠ ʦʙ'ʻʢʪ DataSource. 

ʇʦʪʽʤ ʩʪʚʦʨʝʥʠʡ ʦʙ'ʻʢʪ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ lookup() 

ʟʘ ʡʦʛʦ ʽʤôʷʤ. ʄʝʪʦʜʫ lookup() ʧʝʨʝʜʘʻʪʴʩʷ ʽʤ'ʷ, ʱʦ ʟʘʚʞʜʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʽʤʝʥʽ ʢʦʨʝʥʝʚʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

javax.naming.Context ct =  new javax.naming.InitialContext();  

DataSource ds =  (DataSource)ct.lookup(ñjava:jdbc/mybdò); 

Connection cn = ds.getConnection(ñnameò, ñpassò); 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʫ ʟ'ʻʜʥʘʥʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ ʽ ʡʦʛʦ ʦʙ'ʻʢʪ ʚʝʨʪʘʻʪʴʩʷ 

ʥʘʟʘʜ ʫ ʧʫʣ ʚʠʢʣʠʢʦʤ: 

cn.close();  

ɼʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʉʋɹɼ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʩʪʚʦʨʝʥʥʷ ʧʫʣʘ ʟ'ʻʜʥʘʥʴ 

ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʥʠʡ ʢʣʘʩ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʨʬʝʡʩʫ DataSource. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʫʣ ʟ'ʻʜʥʘʥʴ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

import COM.ibm.db2.jdbc.DB2DataSource;  

...  

DB2DataSource ds = new DB2DataSource();  

ds.setServerName("//loca lhost:6061/mybd");  

Connection cn = ds.getConnection("db2adm",  "pass");  

ɼʨʘʡʚʝʨ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʚ ʦʙ'ʻʢʪʽ DB2DataSource. 

 

13.4. ʇɸʊɽʈʅ DATA ACCESS OBJECT 

13.4.1. Ṕ̨̝̄́̌̎ ̨̨̃̅̏̍̏̒̓ ̐̑̏ ̐́̓̆̑̎ DAO 
Data Access Object (DAO) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʡ 

ʽʥʢʘʧʩʫʣʶʚʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. ɹʽʟʥʝʩ-ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ DAO, ʧʨʘʮʶʶʪʴ ʟ ʧʨʦʩʪʽʰʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ 

ʦʙ'ʻʢʪʦʤ DAO ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ. DAO ʧʦʚʥʽʩʪʶ ʧʨʠʭʦʚʫʻ ʜʝʪʘʣʽ ʨʝʘʣʽʟʘʮʽʾ 

ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʚʽʜ ʢʣʽʻʥʪʽʚ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʟʤʽʥʘʭ ʨʝʘʣʽʟʘʮʽʾ ʜʞʝʨʝʣʘ ʜʘʥʠʭ 

ʽʥʪʝʨʬʝʡʩ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ DAO, ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʮʝʡ ʧʘʪʝʨʥ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ DAO ʧʨʠʡʤʘʪʠ ʨʽʟʥʽ ʩʭʝʤʠ ʩʭʦʚʠʱ ʥʝ ʚʧʣʠʚʘʶʯʠ ʥʘ ʢʣʽʻʥʪʠ ʘʙʦ 

ʙʽʟʥʝʩ-ʢʦʤʧʦʥʝʥʪʠ. 
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ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʜʣʷ DAO ʚʠʛʣʷʜʘʻ ʪʘʢ: 

 

ɼʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʱʦ ʧʦʢʘʟʫʻ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʚ ʮʴʦʤʫ 

ʧʘʪʝʨʥʽ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

BusinessObject 

BusinessObject ʧʨʝʜʩʪʘʚʣʷʻ ʢʣʽʻʥʪʘ ʜʘʥʠʭ. ʎʝ ʦʙ'ʻʢʪ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ 

ʜʦʩʪʫʧʫ ʜʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. 

BusinessObject ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ ʩʝʩʽʡʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʤʧʦʥʝʥʪ 

ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʯʠ ʽʥʰʠʡ Java-ʦʙ'ʻʢʪ, ʩʝʨʚʣʝʪ ʘʙʦ ʜʦʧʦʤʽʞʥʠʡ ʢʦʤʧʦʥʝʥʪ. 

DataAccessObject 

DataAccessObject ʻ ʧʝʨʚʠʥʥʠʤ ʦʙ'ʻʢʪʦʤ ʮʴʦʛʦ ʧʘʪʝʨʥʫ. 

DataAccessObject ʘʙʩʪʨʘʛʫʻ ʨʝʘʣʽʟʘʮʽʶ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʜʣʷ BusinessObject, 
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ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʠʡ ʜʦʩʪʫʧ ʜʦ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. 

BusinessObject ʧʝʨʝʜʘʻ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʜʦ ʦʙ'ʻʢʪʘ DataAccessObject. 

DataSource 

DataSource ʧʨʝʜʩʪʘʚʣʷʻ ʨʝʘʣʽʟʘʮʽʶ ʜʞʝʨʝʣʘ ʜʘʥʠʭ. ɼʞʝʨʝʣʦʤ ʜʘʥʠʭ 

ʤʦʞʝ ʙʫʪʠ ʙʘʟʘ ʜʘʥʠʭ, XML-ʨʝʧʦʟʠʪʦʨʽʡ ʽ ʥʝ ʪʽʣʴʢʠ, ʟʦʢʨʝʤʘ ʽʥʰʘ ʩʠʩʪʝʤʘ 

(ʪʨʘʜʠʮʽʡʥʘ/ʤʝʡʥʬʨʝʡʤ), ʩʣʫʞʙʘ (B2B-ʩʣʫʞʙʘ ʘʙʦ ʩʠʩʪʝʤʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʢʨʝʜʠʪʥʠʭ ʢʘʨʪ), ʘʙʦ ʙʫʜʴ-ʷʢʦʾ ʨʝʧʦʟʠʪʦʨʽʡ (LDAP). 

TransferObject 

TransferObject ʻ ʦʙ'ʻʢʪʦʤ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

DataAccessObject ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ TransferObject ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ 

ʜʘʥʠʭ ʢʣʽʻʥʪʫ. DataAccessObject ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʡʤʘʪʠ ʜʘʥʽ ʚʽʜ ʢʣʽʻʥʪʘ ʚ 

ʦʙ'ʻʢʪʽ TransferObject ʜʣʷ ʾʭ ʦʥʦʚʣʝʥʥʷ ʚ ʜʞʝʨʝʣʽ ʜʘʥʠʭ. 

 

13.4.2. #̨̩̓̑́̓̆̄ ̠̅̌ DAO 
ʉʪʨʘʪʝʛʽʷ Automatic DAO Code Generation 

ʆʩʢʽʣʴʢʠ BusinessObject ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʢʨʝʪʥʦʤʫ DAO, ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ BusinessObject, DAO ʨʝʘʣʽʟʘʮʽʷʤʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʪʘʙʣʠʮʽ ʚ RDBMS). ʇʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʠʩʘʪʠ ʧʨʦʩʪʫ ʫʪʠʣʽʪʫ ʜʣʷ 

ʛʝʥʝʨʘʮʽʾ ʢʦʜʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʛʨʘʤʠ, ʷʢʘ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʢʦʜ ʜʣʷ ʚʩʽʭ 

ʦʙôʻʢʪʽʚ DAO, ʧʦʪʨʽʙʥʠʭ ʜʦʜʘʪʢʫ. ʄʝʪʘʜʘʥʽ ʜʣʷ ʛʝʥʝʨʘʮʽʾ DAO ʤʦʞʫʪʴ 

ʚʠʟʥʘʯʘʪʠʩʷ ʨʦʟʨʦʙʥʠʢʦʤ ʚ ʬʘʡʣʽ-ʜʝʩʢʨʠʧʪʦʨʽ. ɺ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʛʝʥʝʨʘʪʦʨ ʢʦʜʫ ʤʦʞʝ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʙʘʟʫ ʜʘʥʠʭ ʽ ʥʘʜʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ ʦʙ'ʻʢʪʠ DAO. 

ʉʪʨʘʪʝʛʽʷ Factory for Data Access Objects 

ʇʘʪʝʨʥ DAO ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʫʞʝ ʛʥʫʯʢʠʤ ʟʘʩʪʦʩʫʚʘʚʰʠ ʧʘʪʝʨʥʠ 

Abstract Factory ʪʘ Factory Method. ɿʦʢʨʝʤʘ, ʟʛʘʜʘʥʘ ʩʪʨʘʪʝʛʽʷ ʤʦʞʝ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʪʝʨʥʫ Factory Method ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʜʝʢʽʣʴʢʦʭ 
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ʧʦʪʨʽʙʥʠʭ ʜʦʜʘʪʢʫ ʦʙ'ʻʢʪʽʚ DAO ʪʦʜʽ, ʢʦʣʠ ʟʘʩʪʦʩʦʚʘʥʝ ʩʭʦʚʠʱʝ ʜʘʥʠʭ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʽʻʾ ʨʝʘʣʽʟʘʮʽʾ ʜʦ ʽʥʰʦʾ. 

ʊʦʜʽ ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʚʠʛʣʷʜʘʪʠʤʝ ʪʘʢ: 

 

ʋ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʦʩʪʽ ʟʤʽʥ ʫ ʟʘʩʪʦʩʦʚʘʥʦʤʫ ʩʭʦʚʠʱʽ ʜʘʥʠʭ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʽʻʾ ʨʝʘʣʽʟʘʮʽʾ ʜʦ ʽʥʰʦʾ, ʩʪʨʘʪʝʛʽʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʪʝʨʥʫ Abstract Factory. 

ʆʪʞʝ, ʜʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʧʨʠʡʤʝ ʚʠʛʣʷʜ: 

 

ʆʧʠʩ ʚʟʘʻʤʦʜʽʡ ʜʣʷ ʮʽʻʾ ʩʪʨʘʪʝʛʽʾ ʧʦʜʘʥʦ ʥʘ ʥʘʩʪʫʧʥʽʡ ʜʽʘʛʨʘʤʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 
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ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʢʦʜʫ ʜʣʷ ʧʘʪʝʨʥʘ DAO. 

// DAO Factory  

public abstract class DAOFactory {  

//ʩʧʠʩʦʢ DAO ʪʠʧʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʬʘʙʨʠʢʦʶ 

 public static final int CLOUDSCAPE = 1;  

 public static final int ORACLE = 2;  

 public static final int SYBASE = 3;  

...  

//ʤʝʪʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ DAO  

 public abstract CustomerDAO getCustomerDAO();  

 public abstract AccountDAO getAccountDA O();  

 public abstract OrderDAO getOrderDAO();  

...  

public static DAOFactory getDAOFactory( int whichFactory) {  

   switch (whichFactory) {  

      case CLOUDSCAPE: return new CloudscapeDAOFactory();  

      case ORACLE : return new OracleDAOFactory();  

      case SYBASE : return new SybaseDAOFactory();  

      ...  

      default : return null;  

} } }  

public class CloudscapeDAOFactory extends DAOFactory {  

 public static final String DRIVER=  

                          "COM.cloudscape.core.RmiJdbcDriver";  

 

 pub lic static final String DBURL=  
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      "jdbc:cloudscape:rmi://localhost:1099/CoreJ2EEDB";  

//ʤʝʪʦʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟôʻʜʥʘʥʥʷ ʟ Cloudscape 

public static Connection createConnection() {éé.}  

 public CustomerDAO getCustomerDAO() {  

                        return n ew CloudscapeCustomerDAO(); }  

 

 public AccountDAO getAccountDAO() {  

                        return new CloudscapeAccountDAO(); }  

 

 public OrderDAO getOrderDAO() {  

                        return new CloudscapeOrderDAO(); }  

... }  

 

ɯʥʪʝʨʬʝʡʩ ʜʣʷ CustomerDAO ʚʠʛʣʷʜʘʪʠʤʝ ʪʘʢ: 

public interface CustomerDAO {  

   public int insertCustomer(...);  

   public boolean deleteCustomer(...);  

   public Customer findCustomer(...);  

   public boolean updateCustomer(...);  

   public RowSet selectCustomersRS(...);  

   publ ic Collection selectCustomersTO(...);  

   ...  

}  

ɯʤʧʣʝʤʝʥʪʘʮʽʷ ʽʥʪʝʨʬʝʡʩʫ CustomerDAO  

public class CloudscapeCustomerDAO  

                                  implements CustomerDAO {  

  public CloudscapeCustomerDAO() {é. }  

  public int insertCustomer(...) {   

//ʤʝʪʦʜ ʧʦʚʝʨʪʘʻ ʥʦʤʝʨ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ Customerôʘ ʘʙʦ - 1 ʧʨʠ 

ʧʦʤʠʣʮʽ  

 }  

  public boolean deleteCustomer(...) { éé.. }  

  ééééééééé 

}  

 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʘʩ Customer Transfer Object: 

public class Customer implements  java.io.Serializable {  

  int CustomerNumber;   

  String name;  

  String streetAddress;  

  String city;  

  ...  

//ʤʝʪʦʜʠ get ʪʘ set  

  ... ...  

}  

 

ʅʘʨʝʰʪʽ, ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ DAO Factory: 
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ééééééééééééé 

DAOFactory cloudscapeFactory =  

                                DAOFactory.getDAOFactory(  

                       DAOFactory.DAOCLOUDSCAPE);  

CustomerDAO custDAO =  

                cloudscapeFactory.getCustomerDAO();  

 

int newCustNo = custDAO.insertCustomer(...);  

 

//ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ Customer 

Customer cust = custDAO.findCustomer(...);  

 

//ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʦʙôʻʢʪʘ Customer 

cust.setAddress(...);  

cust.setEmail(...);   

custDAO.updateCustomer(cust);  

éééééééééééééééééééééé. 
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ʈʆɿɼɯʃ 14 

14.1. ʈʆɹʆʊɸ ɿ ɹɸɿɸʄʀ ɼɸʅʀʍ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

HIBERNATE  
Hibernate ï ʮʝ ʤʝʭʘʥʽʟʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ 

Java. 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʘʡʙʽʣʴʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʥʘʙʫʣʠ ʨʝʣʷʮʽʡʥʽ ʤʦʜʝʣʽ ʙʘʟ 

ʜʘʥʠʭ, ʭʦʯʘ ʚ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʦʣʦʛʽʷʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʧʦʧʫʣʷʨʥʽʩʪʶ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʣʷ ʾʭʥʴʦʛʦ ʩʪʠʢʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʽ ʯʠʩʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʬʨʝʡʤʚʦʨʢʠ ʜʣʷ ʤʘʧʧʽʥʛʫ ʦʙ'ʻʢʪʽʚ ʥʘ ʪʘʙʣʠʮʽ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ. 

ʋ Java ʨʦʟʨʦʙʥʠʢʽʚ ʻ ʙʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʧʨʦʩʪʦ ʩʝʨʽʘʣʽʟʘʮʽʷ ʦʙ'ʻʢʪʽʚ, JDBC, JDO, JPA ʪʘ ʨʷʜ ʽʥʰʠʭ.  

Java Persistence API (JPA), ʱʦ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ Hibernate, ʧʦʻʜʥʫʻ 

ʚ ʩʦʙʽ ʧʨʦʩʪʦʪʫ ʩʝʨʽʘʣʽʟʘʮʽʾ ʦʙ'ʻʢʪʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ ʥʘ ʨʽʚʥʽ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ. ʇʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʷʢ ʫ JDBC ʥʘ ʨʽʚʥʽ ʨʝʣʷʮʽʡʥʠʭ ʜʘʥʠʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Hibernate. ʋ ʙʘʟʽ ʜʘʥʠʭ ʩʪʚʦʨʠʤʦ 

ʪʘʙʣʠʮʶ Student ʟ ʪʨʴʦʤʘ ʧʦʣʷʤʠ: 

1) id - ʽʜʝʥʪʠʬʽʢʘʪʦʨ 

2) name - ʽʤ'ʷ ʩʪʫʜʝʥʪʘ 

3) age - ʡʦʛʦ ʚʽʢ 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʠʢʦʥʘʻʤʦ ʟʘʧʠʪ: 

CREATE TABLE Student (id NUMBER (10) NOT NULL,  

name varchar (100) NOT NULL,  

age NUMBER (3) NOT N ULL,  

CONSTRAINT pk_Student PRIMARY KEY (id));  

 

ʊʝʧʝʨ ʩʪʚʦʨʠʤʦ ʧʘʢʝʪ logic. ʋ ʥʴʦʤʫ ʦʧʠʰʝʤʦ ʢʣʘʩ-ʩʫʪʥʽʩʪʴ, ʷʢʠʡ 

ʙʫʜʝʤʦ ʟʙʝʨʽʛʘʪʠ ʚ ɹɼ. 

@Id 

    @GeneratedValue (generator="increment")  

    @GenericGenerator (name="increment", strategy = "increment")  

    @Column(name="id")  
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    public Long getId() {  

        return id;  

    }  

     

    @Column(name="name")  

    public String getName(){  

        return name;  

    }  

     

    @Column(name="age")  

    public Long getAge(){  

        return age;  

    }  

     

    public void set Id(Long i){  

        id = i;      

    }  

     

    public void setName(String s){  

        name = s;  

    }    

     

    public void setAge(Long l){  

        age = l;  } }  

 

ɸʥʦʪʘʮʽʾ ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ Mapping Java ʢʣʘʩʽʚ ʟ ʪʘʙʣʠʮʷʤʠ 

ʙʘʟʠ ʜʘʥʠʭ. ʇʨʦʩʪʽʰʝ ʢʘʞʫʯʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ Hibernate ʟʥʘʚ, ʱʦ ʜʘʥʠʡ ʢʣʘʩ ʻ 

ʩʫʪʥʽʩʪʶ, ʦʙ'ʻʢʪʠ ʮʴʦʛʦ ʢʣʘʩʫ ʤʠ ʙʫʜʝʤʦ ʟʙʝʨʽʛʘʪʠ ʚ ʙʘʟʽ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʽ 

ʪʫʪ ʘʥʦʪʘʮʽʾ ʤʘʶʪʴ ʥʘʩʪʫʧʥʠʡ ʩʤʠʩʣ:  

@Entity - ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʘʥʠʡ ʢʣʘʩ ʻ ʩʫʪʥʽʩʪʶ;  

@Table - ʟʘʜʘʻ ʽʤ'ʷ ʪʘʙʣʠʮʽ, ʚ ʷʢʽʡ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʦʙ'ʻʢʪʠ ʢʣʘʩʫ;  

@Id - ʧʦʟʥʘʯʘʻ ʧʦʣʝ id; 

@GeneratedValue (generator = "increment"); 

@GenericGenerator (name = "increment", strategy = "increment") - ʚʢʘʟʫʻ 

ʥʘ ʪʝ, ʷʢ ʙʫʜʝ ʛʝʥʝʨʫʚʘʪʠʩʷ id (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʟʨʦʩʪʘʥʥʷʤ); 

@Column - ʧʦʟʥʘʯʘʻ ʽʤ'ʷ ʢʦʣʦʥʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ ʧʦʣʶ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʦʞ, ʱʦ ʚʩʽ ʢʣʘʩʠ-ʩʫʪʥʦʩʪʽ ʧʦʚʠʥʥʽ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʤʘʪʠ ʛʝʪʪʝʨʠ, ʩʝʪʪʝʨʠ ʽ ʢʦʥʩʪʨʫʢʪʦʨ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʊʝʧʝʨ ʩʪʚʦʨʠʤʦ 

ʛʦʣʦʚʥʠʡ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʬʘʡʣ hibernate.cfg.xml ʽ ʧʦʤʽʩʪʠʤʦ ʡʦʛʦ ʚ ʧʘʧʢʫ 
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bin ʧʨʦʝʢʪʫ. ɿ ʮʴʦʛʦ ʬʘʡʣʫ Hibernate ʙʫʜʝ ʙʨʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʡʦʤʫ 

ʽʥʬʦʨʤʘʮʽʶ: 

<!DOCTYPE hibernate - configuration PUBLIC " - //Hiberna te/Hibernate 

Configuration DTD 3.0//EN"  

"http://hibernate.sourceforge.net/hibernate - configuration -

3.0.dtd">  

 <hibernate - configuration>  

   <session - factory>  

    <property 

name="connection.driver_class">oracle.jdbc.driver.OracleDriver</

property>  

    <property  

name="connection.url">jdbc:oracle:thin:@localhost:1521:MyDB</pro

perty>    

    <property name="connection.username">Your_Login</propert y> 

    <property 

name="connection.password">Your_Password</property>  

    <property name="connection.pool_size">10</property>  

    <property 

name="dialect">org.hibernate.dialect.OracleDialect</property>  

    <property name="show_sql">true</property>  

    <prop erty name="hbm2ddl.auto">update</property>  

    <property 

name="hibernate.connection.autocommit">false</property>  

    <property 

name="current_session_context_class">thread</property>  

 

    <mapping class="logic.Student" />  

     

  </session - factory>  

</hiberna te - configuration>  

ʉʪʚʦʨʠʤʦ ʧʘʢʝʪ util, ʘ ʚ ʥʴʦʤʫ ʢʣʘʩ HibernateUtil, ʷʢʠʡ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʟʘ ʦʙʨʦʙʢʫ ʜʘʥʦʛʦ xml ʬʘʡʣʫ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʙʘʟʦʶ ʜʘʥʠʭ: 

package util;  

 

import org.hibernate.SessionFactory;  

import org.hibernate.cfg.Configuration;  

 

publ ic class HibernateUtil {  

    private static SessionFactory sessionFactory = null;  

     

    static {  

        try {  

                //creates the session factory from 

hibernate.cfg.xml  

                sessionFactory = new 

Configuration().configure().buildSes sionFactory();  

        } catch (Exception e) {  

              e.printStackTrace();  
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        }  

    }  

 

    public static SessionFactory getSessionFactory() {  

        return sessionFactory;  

    }  

}  

 

ʊʝʧʝʨ ʟʘʣʠʰʠʣʦʩʷ ʨʦʟʽʙʨʘʪʠʩʷ ʟʽ ʚʟʘʻʤʦʜʽʻʶ ʜʦʜʘʪʢʘ ʟ ʙʘʟʦʶ ʜʘʥʠʭ. 

ɼʣʷ ʢʣʘʩʫ-ʩʫʪʥʦʩʪʽ, ʚʠʟʥʘʯʠʤʦ ʽʥʪʝʨʬʝʡʩ StudentDAO ʟ ʧʘʢʝʪʘ DAO, ʱʦ 

ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʤʝʪʦʜʽʚ: 

package DAO;  

 

import java.sql.SQLException;  

import java.util.List;  

import logic.Student;  

 

public interface StudentDAO {  

    public void addStudent(Stu dent student) throws SQLException; 

// ʜʦʜʘʪʠ ʩʪʫʜʝʥʪʘ  

 

    public void updateStudent(Student student) throws 

SQLException; // ʦʥʦʚʠʪʠ ʩʪʫʜʝʥʪʘ 

    public Student getStudentById(Long id) throws SQLException;  

 // ʦʪʨʠʤʘʪʠ ʩʪʫʜʝʥʪʘ ʟʘ id  

    public List getAll Students() throws SQLException;  

 // ʦʪʨʠʤʘʪʠ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ 

    public void deleteStudent(Student student) throws 

SQLException; // ʚʠʜʘʣʠʪʠ ʩʪʫʜʝʥʪʘ  

}  

ʊʝʧʝʨ ʚʠʟʥʘʯʠʤʦ ʨʝʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʚ ʢʣʘʩʽ SudentDAOImpl ʚ 

ʧʘʢʝʪʽ DAO.Impl: 

package DAO.Impl;  

im port java.sql.SQLException;  

import java.util.ArrayList;  

import java.util.List;  

import javax.swing.JOptionPane;  

import org.hibernate.Session;  

import util.HibernateUtil;  

import DAO.StudentDAO;  

import logic.Student;  

 

public class StudentDAOImpl implements Stu dentDAO {  

        public void addStudent(Student stud) throws SQLException 

{  

            Session session = null;  

            try {  

                session = 
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HibernateUtil.getSessionFactory().openSession();  

                session.beginTransaction();  

                session.save(stud);  

                session.getTransaction().commit();  

            } catch (Exception e) {  

                JOptionPane.showMessageDialog(null, 

e.getMessage(), " ʆʰʠʙʢʘ I/O",  

                                                                                                              

JOptionPane.OK_OPTION);  

            } finally {  

                if (session != null && session.isOpen()) {  

                    session.close();  

                } }  

      }  

public void updateStudent(Stud ent stud) throws SQLException {  

            Session session = null;  

            try {  

                session = 

HibernateUtil.getSessionFactory().openSession();  

                session.beginTransaction();  

                session.update(stud);  

                session.getTransaction().commit();  

            } catch (Exception e) {  

                JOptionPane.showMessageDialog(null, 

e.getMessage(), " ʆʰʠʙʢʘ I/O",  

                                                                                             

JOption Pane.OK_OPTION);  

            } finally {  

                if (session != null && session.isOpen()) {  

                    session.close();  

                }  

            }  

      }  

 

      

public Student getStudentById(Long id) throws SQLException {  

            Session session = null;  

            Student stud = null;  

            try {  

                session = 

HibernateUtil.getSessionFactory().openSession();  

                stud = (Student) session.load(Student.class, 

id);  

            } catch (Exception e) {  

                JOptionPane.showMessageDialog(null, 

e.getMessage(), " ʆʰʠʙʢʘ I/O",  

                                                                                              

JOptionPane.OK_OPTION);  

            } finally {  

                if (session != null  && session.isOpen()) {  

                    session.close();  

                }  

            }  
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            return stud;  

      }  

 

public List<Student> getAllStudents() throws SQLException {  

            Session session = null;  

            List<Student> studs =  new ArrayList<Student>();  

            try {  

                session = 

HibernateUtil.getSessionFactory().openSession();  

                studs = 

session.createCriteria(Student.class).list();  

            } catch (Exception e) {  

                JOptionPane.sh owMessageDialog(null, 

e.getMessage(), " ʆʰʠʙʢʘ I/O",  

                                                                                             

JOptionPane.OK_OPTION);  

            } finally {  

                if (session != null && session.isOpen()) {  

                    session.close();  

                }  

            }  

            return studs;  

      }  

 

public void deleteStudent(Student stud) throws SQLException {  

            Session session = null;  

            try {  

                session = 

HibernateUtil .getSessionFactory().openSession();  

                session.beginTransaction();  

                session.delete(stud);  

                session.getTransaction().commit();  

            } catch (Exception e)  

{  JOptionPane.showMess ageDialog(null, e.getMessage() , " ʆʰʠʙʢʘ 

I/O", JOptionPane.OK_OPTION);  

            } finally {  

                if (session != null && session.isOpen()) {  

                    session.close();  

                }  

            }  

      }   

}  

 

ʉʪʚʦʨʠʤʦ ʢʣʘʩ Factory ʚ ʧʘʢʝʪʽ DAO, ʜʦ ʷʢʦʛʦ ʙʫʜʝʤʦ ʟʚʝʨʪʘʪʠʩʷ ʟʘ 

ʥʘʰʠʤʠ ʨʝʘʣʽʟʘʮʽʷʤʠ DAO, ʚʽʜ ʷʢʠʭ ʽ ʙʫʜʝʤʦ ʚʠʢʣʠʢʘʪʠ ʥʝʦʙʭʽʜʥʽ ʥʘʤ 

ʤʝʪʦʜʠ: 

package  DAO;  

import DAO.Impl.StudentDAOImpl;  
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public class Factory {  

      private static StudentDAO studentDAO = null;  

      private static Factory instance = null;  

 

      public static synchronized Factory getInstance(){  

            if (instance == null){  

              instance = new Factory();  

            }  

            return instance;  

      }  

 

      public StudentDAO getStudentDAO(){  

            if (studentDAO == n ull){  

              studentDAO = new StudentDAOImpl();  

            }  

            return studentDAO;  

      }    

}  

 

ʄʝʪʦʜ main ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

import DAO.Factory;  

public class Main {  

public static void main(String[] args) throws SQLException {  

        // ʉʪʚʦʨʶʻʤʦ ʜʚʦʭ ʩʪʫʜʝʥʪʽʚ 

        Student s1 = new Student();  

        Student s2 = new Student();  

        // ɯʥʽʮʽʘʣʽʟʫʝʤʦ ʾʭ 

        s1.setName("Ivanov Ivan");  

        s1.setAge(21l);  

        s2.setName("Petrova Alisa");  

        s2.setAge(24l);  

       // ɿʙʝʨʽʛʘʝʤʦ ʚ ʙʜ, id ʙʫʜʫʪʴ ʩʛʝʥʝʨʦʚʘʥʽ ʘʚʪʦʤʘʪʠʯʥʦ 

        Factory.getInstance().getStudentDAO().addStudent(s1);  

        Factory.getInstance().getStu dentDAO().addStudent(s2);    

        // ʚʠʚʝʜʝʤʦ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ ʟ ʙʜ 

        List<Student> studs = 

Factory.getIns tance().getStudentDAO().getAllStudents();  

        for(int i = 0; i < studs.size(); ++i) {  

                System.out.println(" Name student  : " + 

studs.get(i).getName() + ", Age : " +  

                                                                   

studs .get(i).getAge() +",  id : " + studs.get(i).getId());  

                

System.out.println("=============================");             

   

        }        

    }  

}  
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14.2. ɿɸʇʀʊʀ ɺ HIBERNATE 
ɿʘʧʠʪʠ ʧʦʚʝʨʪʘʶʪʴ ʥʘʙʽʨ ʜʘʥʠʭ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʟʘʜʘʥʽʡ 

ʫʤʦʚʽ. ɹʽʙʣʽʦʪʝʢʘ Hibernate ʧʨʦʧʦʥʫʻ ʪʨʠ ʚʠʜʠ ʟʘʧʠʪʽʚ ʜʦ ɹɼ:  

1) HQL 

2) Criteria  

3) SQL 

 

14.2.1. HQL 
Hibernate ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʟʘʧʠʪʠ ʥʘ ʤʦʚʽ HQL (The Hibernate 

Query Language ï ʤʦʚʘ ʟʘʧʠʪʽʚ Hibernate), ʷʢʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʭʦʞʘ ʥʘ ʤʦʚʫ 

SQL, ʟ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ ̒ ʧʦʚʥʽʩʪʶ ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ. 

ʗʢʱʦ ʟʘʧʠʪ ʟʘ ʜʦʧʦʤʦʛʦʶ SQL ʧʨʦʚʦʜʠʚʩʷ ʤʝʪʦʜʦʤ createSQLQuery, ʪʦ 

ʚ HQL ʙʫʜʝ ʧʨʦʩʪʦ createQuery. 

ʇʨʦʩʪʠʡ ʧʨʠʢʣʘʜ: 

List <Student> studs = (List <Student>) session.createQuery ( 

"from Student order by name "). list ()  

 

Select ʥʘ ʧʦʯʘʪʢʫ ʟʘʧʠʪʫ ʤʦʞʥʘ ʥʝ ʚʢʘʟʫʚʘʪʠ. 

ʆʩʢʽʣʴʢʠ HQL ï ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʤʦʚʘ, ʪʦ ʟʥʘʯʝʥʥʷ ʧʦʣʽʚ ʤʦʞʥʘ 

ʚʠʙʨʘʪʠ ʽ ʪʘʢ: 

List <String> names = (List <String>) session.createQuery ( 

"select   stud.name from Student stud order by name "). list ();  

ɸ ʤʦʞʥʘ ʽ ʪʘʢ: 

List result = session.createQuery ( "select new list (stud, 

name, stud.age)   from Student as stud "). list ();  

 

ʄʦʚʘ HQL ʚʽʜʥʦʩʥʦ ʩʢʣʘʜʥʘ, ʘʣʝ ʥʘʜʘʻ ʜʫʞʝ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ. 

 

14.2.2. ˏ ̨̙̠̅̎̏̆̎̎ ̃  Hibernate 
 ʂʨʽʤ ʪʘʙʣʠʮʽ Student, ʩʪʚʦʨʠʤʦ ʱʝ ʜʚʽ ʪʘʙʣʠʮʽ Test ʽ Statistics. ɺʦʥʠ 

ʙʫʜʫʪʴ ʧʦʚ'ʷʟʘʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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 ʊʘʙʣʠʮʷ Statistics ʩʣʫʞʠʪʴ ʜʣʷ ʟʚ'ʷʟʢʫ ʪʘʙʣʠʮʴ Student ʽ Test, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʚʽʜʥʦʩʠʥʠ ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ. 

 

ʉʪʚʦʨʠʤʦ ʮʽ ʜʚʽ ʪʘʙʣʠʮʽ: 

CREATE TABLE Test (tid NUMBER (10) NOT NULL,  

tname varc har (100) NOT NULL, CONSTRAINT pk_Test PRIMARY KEY 

(tid)); CREATE TABLE Statistics (stid NUMBER (10) NOT NULL,  

id NUMBER (10) NOT NULL,  

tid NUMBER (10) NOT NULL,  

CONSTRAINT pk_Statistics PRIMARY KEY (stid),  

CONSTRAINT fk_Student FOREIGN KEY (id) REFERENCES  Student (id), 

CONSTRAINT fk_Test FOREIGN KEY (tid) REFERENCES Test (tid));  

 

ʊʘʢʦʞ ʚ ʬʘʡʣ hibernate.cfg.xml ʜʦʜʘʤʦ ʤʘʧʧʽʥʛ ʥʦʚʠʭ ʢʣʘʩʽʚ: 

<Mapping class = "logic.Test" /> <mapping class = 

"logic.Statistics" />  

 

ʈʦʟʛʣʷʥʝʤʦ ʢʦʜ. 

ʉʪʚʦʨʶʻʤʦ ʚ ʧʘʢʝʪʽ logic ʢʣʘʩʠ-ʩʫʪʥʦʩʪʽ: 

 

Test  

package logic;  

 

import javax.persistence.Column;  

import javax.persistence.Entity;  

import javax.persistence.GeneratedValue;  

import javax.persistence.Id;  

import javax.persistence.JoinTable;  

import javax.persistence.Table;  

import javax.persis tence.JoinColumn;  
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import org.hibernate.annotations.GenericGenerator;  

 

@Entity  

@Table(name="Test")  

public class Test {  

     

    private Long tid;    

    private String tname;    

     

    public Test(){  

        tname = null;  

    }  

 

public Test(Test s){  

        tname = s.getTName();  

    }  

     

    @Id 

    @GeneratedValue(generator="increment")  

    @GenericGenerator(name="increment", strategy = "increment")  

    @Column(name="tid")  

    public Long getTid() {  

        return tid;  

    }  

     

    @Column(name="tnam e")  

    public String getTName(){  

        return tname;  

    }  

     

    public void setId(Long i){  

        tid = i;          

    }  

     

    public void setTName(String s){  

        tname = s;  

    }        

}  

Statistics  

package logic;  

 

import javax.persistence. Column;  

import javax.persistence.Entity;  

import javax.persistence.GeneratedValue;  

import javax.persistence.Id;  

import javax.persistence.Table;  

 

import org.hibernate.annotations.GenericGenerator;  

 

@Entity  

@Table(name="Statistics")  

public class Statistics {    
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    private Long stid;    

    private Long id;      

    private Long tid;  

         

    public Statistics(){          

    }  

@Id 

    @GeneratedValue(generator="increment")  

    @GenericGenerator(name="increment", strategy = "increment")  

    @Column(name="stid")  

    public Long getStid(){  

        return stid;  

    }  

     

    @Column(name="id")  

    public Long getId(){  

        return id;  

    }  

     

    @Column(name="tid")  

    public Long getTid(){  

        return tid;  

    }  

}  

 

ʂʣʘʩʠ TestDAO ʽ TestDAOImpl ʩʪʚʦʨʶʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʜʣʷ ʩʫʪʥʦʩʪʽ 

Student.  

ɿʘʣʠʰʠʣʦʩʷ ʪʽʣʴʢʠ ʧʦʢʘʟʘʪʠ Hibernate, ʷʢ ʮʽ ʪʘʙʣʠʮʽ ʤʽʞ ʩʦʙʦʶ 

ʧʦʚ'ʷʟʘʥʽ.  

ʋ Hibernate ʜʣʷ ʮʴʦʛʦ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʘʥʦʪʘʮʽʡ: 

@OneToOne, @OneToMany, @ManyToOne, @ManyToMany. 

 ʅʘʧʨʠʢʣʘʜ, ʱʦʙ ʟʚ'ʷʟʘʪʠ ʪʘʙʣʠʮʽ Student ʽ Statistics ʟʚ'ʷʟʢʦʤ ʙʘʛʘʪʦ ʜʦ 

ʦʜʥʦʛʦ, ʩʣʽʜ ʜʦʜʘʪʠ ʚ ʢʣʘʩ Student ʥʘʩʪʫʧʥʦʾ ʢʦʜ: 

 

private Statistics stat;  

@ManyToOne 

@JoinTable (name = "id")  

public Statistics getStat ()  

{  

return stat;  

}   

ʋ ʢʣʘʩʽ Statistics ʘʥʥʦʪʫʻʤʦ ʟʚ'ʷʟʦʢ ʦʜʠʥ ʜʦ ʙʘʛʘʪʴʦʭ ʟ ʢʣʘʩʦʤ Test: 
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 private Set <Test> tests = new HashSet <Test> (0); @OneToMany 

@JoinTable (name = "id") public Set <Test> getTests () {return 

tests;  }  

 

ʆʩʢʽʣʴʢʠ ʪʘʙʣʠʮʷ Statistics ʻ ʥʝ ʧʨʦʩʪʦ ʪʘʙʣʠʮʝʶ, ʧʦʚ'ʷʟʘʥʦʶ ʟʽ Student 

ʽ Test, ʘ ʨʦʟʙʠʚʘʻ ʥʝʙʘʞʘʥʠʡ ʟʚ'ʷʟʦʢ ʙʘʛʘʪʦ ʜʦ ʙʘʛʘʪʴʦʭ, ʤʠ ʪʘʢʦʞ ʤʦʞʝʤʦ 

ʧʦʢʘʟʘʪʠ ʮʝ Hibernate. ʇʨʦʩʪʦ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʦʢʨʝʤʦ ʧʦʟʥʘʯʘʪʠ ʟʚ'ʷʟʦʢ ʚ 

ʢʦʞʥʽʡ ʪʘʙʣʠʮʽ, ʤʠ ʧʦʟʥʘʯʠʤʦ ʚʝʩʴ ʟʚ'ʷʟʦʢ ʚ ʦʜʥʽʡ, ʥʘʧʨʠʢʣʘʜ, ʚ ʪʘʙʣʠʮʽ Test 

ʜʦʜʘʚʰʠ ʢʦʜ: 

 private Student stud;  

 @ManyToOne 

 @JoinTable ( name = "Statistics",    joinColumns = @JoinColumn 

(name = "tid"),   inverseJoinColumns = @JoinColumn (name = 

"id"))  

 public Student getStud ()  

{  

return stud;  

}  

 C ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʤʝʪʨʘ name ʘʥʦʪʘʮʽʾ @JoinTable ʤʠ ʧʦʟʥʘʯʘʻʤʦ 

ʩʧʦʣʫʯʥʫ ʪʘʙʣʠʮʶ,  

joinColumns = @JoinColumn - ʚʢʘʟʫʻʤʦ ʯʝʨʝʟ ʷʢʠʡ ʢʣʶʯ ʧʦʚ'ʷʟʘʥʽ 

ʪʘʙʣʠʮʽ Test ʽ Statistics,  

inverseJoinColumns = @JoinColumn - ʚʢʘʟʫʻʤʦ, ʯʝʨʝʟ ʷʢʽ ʢʣʶʯʽ ʧʦʚ'ʷʟʘʥʽ 

ʚʞʝ Statistics ʽ Student. 

 

ʗʢ ʮʝʡ ʟʚ'ʷʟʦʢ ʧʦʟʥʘʯʘʣʠ ʚ ʢʣʘʩʽ Student: 

 

private Test test; @ManyToOne @JoinTa ble (name = "Statistics", 

joinColumns = @JoinColumn (name = "id"), inverseJoinColumns = 

@JoinColumn (name = "tid")) public Test getTest () {return test; 

}  

 

14.2.3. Criteria 
ʆʙ'ʻʢʪ Criteria ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ createCriteria 

ʝʢʟʝʤʧʣʷʨʘ ʢʣʘʩʫ Session: 

Criteria  crit  = session . createCriteria ( Student . class ); 

// ʩʪʚʦʨʶʻʤʦ ʢʨʠʪʝʨʽʡ ʟʘʧʠʪʫ 

crit . setMaxResults (50); // ʦʙʤʝʞʫʝʤʦ ʯʠʩʣʦ ʨʝʟʫʣʴʪʘʪʽʚ 

List  studs  = crit . list (); // ʨʦʟʤʽʱʫʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʫ ʩʧʠʩʦʢ 
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ɺ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʢʨʠʪʝʨʽʡ ʟʘʧʠʪʫ ʥʘ ʦʩʥʦʚʽ ʢʣʘʩʫ 

Student. ɿʚʫʞʝʥʥʷ ʚʠʙʽʨʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

List  studs  = session . createCriteria ( Student . class )  

    . add ( Expression . like (" name", " Ivanov %") )  

    . add ( Expression . between (" age", 18, 25) )  

    . list ();  

 

List  studs  = session . createCrite ria ( Student . class )  

    . add ( Expression . like (" name", "_ van %") )  

    . add ( Expression . or (  

        Expression . eq( " age", new Integer (20) ),  

        Expression . isNull (" age")  

    ) ). list ();  

 

List studs = session.createCriteria(Student.class)  

    .add( Express ion.in( "name", new String[] { "Ivanov Ivan",  

                                                  "Petrov 

Petia", "Zubin Egor" } ) )  

        .add( Expression.disjunction()  

        .add( Expression.isNull("age") )  

        .add( Expression.eq("age", new Integ er(20) ) )  

        .add( Expression.eq("age", new Integer(21) ) )  

        .add( Expression.eq("age", new Integer(22) ) )  

    ) ).list();  

Expression.like - ʚʢʘʟʫʻ ʰʘʙʣʦʥ, ʜʝ '_' - ʙʫʜʴ-ʷʢʠʡ ʦʜʠʥ ʩʠʤʚʦʣ, '%' - 

ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ Expression.isNull - ʟʥʘʯʝʥʥʷ ʧʦʣʷ ʦʜʥʦ NULL. 

Expression.between - 'age' - ʽʤ'ʷ ʧʦʣʷ, 18 - ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʦʣʷ, 25 - ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Expression.in - ʚʢʘʟʫʻ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʷ Expression.disjunction, Expression.or - ʜʠʟ'ʶʥʢʮʽʷ (OR) - 

ʦʙ'ʻʜʥʫʻ ʚ ʩʦʙʽ ʢʽʣʴʢʘ ʽʥʰʠʭ ʚʠʨʘʟʽʚ ʦʧʝʨʘʪʦʨʦʤ ɸɹʆ. Expression.eq - 

ʚʠʟʥʘʯʘʻ ʨʽʚʥʽʩʪʴ ʧʦʣʷ ʷʢʦʤʫʩʴ ʟʥʘʯʝʥʥʶ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʽʜʩʦʨʪʫʚʘʪʠ: 

List  studs  = sess . createCriteria ( Student . class )  

    . add ( Expression . like (" name", " Iv %")  

    . addOrder ( Order . asc (" name") ) // ʟʘ ʟʨʦʩʪʘʥʥʷʤ 

    . addOrder ( Order . desc (" age") ) // ʟʘ ʩʧʘʜʘʥʥʷʤ 

    . list ();  

ʊʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʪʫ ʟʘ ʜʘʥʠʤʠ ʧʨʠʤʽʨʥʠʢʘ ʢʣʘʩʫ: 

Student s = new Student();  

s.setName("Ivanov Ivan");  

s.setAge(20l);  

List results = session.createCriteria(Stud ent.class)  
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    .add( Example.create(s))  

    .list();  

ʇʦʣʷ ʦʙ'ʻʢʪʘ, ʱʦ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ null ʘʙʦ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ, ʙʫʜʫʪʴ 

ʽʛʥʦʨʫʚʘʪʠʩʷ. Example ʪʘʢʦʞ ʤʦʞʥʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ: 

Example  example  = Example . create ( s)  

    . excludeZeroes ()           //  ʚʠʢʣʶʯʘʻ ʧʦʣʷ ʟ ʥʫʣʴʦʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ 

    . excludeProperty (" name")  //  ʚʠʢʣʶʯʘʻ ʧʦʣʝ "name" 

    . ignoreCase () //  ʟʘʜʘʻ ʥʝʟʘʣʝʞʥʝ ʚʽʜ ʨʝʛʽʩʪʨʫ ʧʦʨʽʚʥʷʥʥʷ 

ʨʷʜʢʽʚ 

    . enableLike ();    //  ʚʠʢʦʨʠʩʪʦʚʫʻ like ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʷʜʢʽʚ  

List  results  = session . createCriteria ( Student . cl ass )  

    . add ( example )  

    . list ();  

 

14.2.4. ̝ ́̐̉̓̉ ̈ ̠̃̉̋̏̑̉̒̓́̎̎̍ SQL 
 Hibernate ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʟʘʧʠʪʠ ʥʘ ʨʽʜʥʦʤʫ ʜʣʷ ʙʘʟʠ ʜʘʥʠʭ 

ʜʽʘʣʝʢʪʽ SQL. ɺʠʛʣʷʜʘʪʠ ʮʝ ʙʫʜʝ ʧʨʠʙʣʠʟʥʦ ʪʘʢ:  

sess.createSQLQuery ( "select * fromStudent"). addEntity 

(Student.class)  .list (); sess.createSQLQuery ( "select id, 

name, age from Student").addEntity (Student.class) .list ()  

ʋ ʟʘʧʠʪʘʭ ʪʘʢʦʞ ʤʦʞʥʘ ʚʢʘʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ:  

Query query = session.createSQLQuery ( "select * from Student 

where name like? "). addEntity (Student.clas s);  

List result = query.setString (0," Ivan% "). list ();  

 query = session.createSQLQuery (" select * from Student where 

name like : Name "). AddEntity (Student.class);  

List result = query.setString (" name "," Ivan% "). List ();  

 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ query.setString ʚʢʘʟʫʻʪʴʩʷ 

ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʧʘʨʘʤʝʪʨʘ (?) ʽ ʟʥʘʯʝʥʥʷ ʪʠʧʫ String, ʷʢʝ ʟʘʤʽʩʪʴ ʥʴʦʛʦ 

ʙʫʜʝ ʧʽʜʩʪʘʚʣʝʥʠʤ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʪʠʧʫ Long, ʪʦ ʙʫʜʝ setLong, ʷʢʱʦ Date, ʪʦ 

setDate ʽ ʪʘʢ ʜʘʣʽ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʽʤ'ʷ ʧʘʨʘʤʝʪʨʘ ʟʘʜʘʥʦ ʷʚʥʦ, ʪʦʤʫ 

ʟʥʘʯʝʥʥʷ ʟʘʜʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ ʧʦ ʽʤʝʥʽ. 

14.2.5. ˴ ̙̎́ ̨̨̗̠̑̆́̌̈́ Hibernate JPA 
ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙ'ʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʦʜʝʣʽ. 
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ʅʝʭʘʡ ʤʘʻʤʦ ʉʋɹɼ MySQL. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʪʚʦʨʝʥʘ ʙʘʟʘ ʜʘʥʠʭ ʟ 

ʽʤ'ʷʤ mybase, ʘ ʚ ʥʽʡ ʻ ʥʘʩʪʫʧʥʘ ʪʘʙʣʠʮʷ, ʟ ʽʤ'ʷʤ mytable (ID Name Age). 

ʉʪʚʦʨʠʤʦ ʢʣʘʩ mytable, ʷʢʠʡ ʩʧʽʚʧʘʜʘʻ ʽʟ ʟʘʧʠʩʦʤ ʚ ʪʘʙʣʠʮʽ: 

import java.io.Serializable;  

import javax.persistence.*;  

@Entity  

@Table(name= ñmytableò)  

public class mytable implements Serializable {     

private static  final long serialVersionUID = 1L;     

@Id     

@Column(name= ñidò) 

@GeneratedValue(strategy = GenerationType.AUTO)     

   private Long id;   

@Column(name= ñnameò, length=64)    

   private String name;  

@Column(name= ñageò, length=64)  

   private Byte age;  

 

public mytable() {};     

public mytable(String name,Byte b){      

   this.age=b;      

   this.name=name;  

}     

public Long getId() {return id; }     

public void setId(Long id) {this.id = id;}     

public void setname(String name){  

  this.name=name;  

};     

public void setAge(Byte age){  

  this.age=age;  

};  

public String toString() {         

   return "testproject.mytable[id=" + id + "]";  

}  

}  

 

Hibernate ʜʣʷ ʩʚʦʻʾ ʨʦʙʦʪʠ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʬʘʡʣ ʢʦʥʬʽʛʫʨʘʮʽʾ (ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʢʦʤʧʽʣʷʮʽʾ), ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ persistence.xml. ʌʘʡʣ 

ʤʘʻ ʚʠʛʣʷʜ: 

 

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

 <persistence version="2.0" 

xmlns="http://java.sun.com/xml/ns/persistence" 

xmlns:xsi="http://www.w3.org/2001/XMLSchema - instance" 

xsi:schemaLocation="http://java.sun.com/xm l/ns/persistence 

http://java.sun.com/xml/ns/persistence/persistence_2_0.xsd">  

 <persistence - unit name="JavaApplication3PU"  
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transaction - type="RESOURCE_LOCAL"> 

  <provider>  

     org.eclipse.persistence.jp a.PersistenceProvider  

 </provider>  

 <class>mytable</class>  

 

<properties>  

  <property name="javax.persistence.jdbc.url"  

           value="jdbc:mysql://localhost:3306/mybase" />  

  <property name="javax.persistence.jdbc.passwordñ  

                                                          

value="qwertyui" />  

  <property name="javax.persistence.jdbc.driverñ 

                                  value="com.mysql.jdbc.Driver" 

/>  

  <property name="javax.persistence.jdbc.user"  

                                                                  

value="alex" />  

  <property name="eclipselink.ddl - generationñ 

                                                   

value="create - tables" />  

</properties>  

</persistence - unit>  

</ persistence >  

 

ʊʦʜʽ ʨʦʙʦʪʘ ʟ ʙʘʟʦʶ ʜʘʥʠʭ ʙʫʜʝ ʪʘʢʦ:ʁ 

import javax.persistence.*;  

public class Main {  

  public static final EntityManagerFactory emf =  

                        

Persistence.createEntityManagerFa 9999 ctory(  

                                                                         

"JavaApplicatio n3PU");  

  public static EntityManager em = emf.createEntityManager();  

  public static void main(String[] args) {        

    mytable te=new mytable("aaaa",new Byte((byte)34));  

    te.setname("bbb");        

    te.setage(new Byte((byte)56));        

    em.ge tTransaction().begin();        

    em.persist(te);         

    em.getTransaction().commit();     

  }  

}  
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ʈʆɿɼɯʃ 15 

15.1. ʉɽʈɺʃɽʊʀ 
ʉʝʨʚʣʝʪʠ - ʢʦʤʧʦʥʝʥʪʠ ʧʨʦʛʨʘʤ Java Platform Enterprise Edition, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ, ʟʜʘʪʥʽ ʦʙʨʦʙʣʷʪʠ ʢʣʽʻʥʪʩʴʢʽ ʟʘʧʠʪʠ ʡ 

ʜʠʥʘʤʽʯʥʦ ʛʝʥʝʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʥʠʭ. ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʦʜʝʨʞʘʣʠ 

ʩʝʨʚʣʝʪʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ ʢʣʽʻʥʪʩʴʢʽ ʟʘʧʠʪʠ ʧʦ ʧʨʦʪʦʢʦʣʫ HTTP. 

ɿʘʨʘʟ ʩʝʨʚʣʝʪʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʙʽʣʴʰʽʩʪʶ Web-ʉʝʨʚʝʨʽʚ ʽ ʻ ʯʘʩʪʠʥʦʶ 

ʧʣʘʪʬʦʨʤʠ Java EE. 

ɺʩʽ ʩʝʨʚʣʝʪʠ ʨʝʘʣʽʟʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ Servlet. ɼʣʷ ʦʙʨʦʙʢʠ 

HTTP-ʟʘʧʠʪʽʚ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʦʛʦ ʢʣʘʩ ʘʙʩʪʨʘʢʪʥʠʤ 

ʢʣʘʩʦʤ HttpServlet. ʂʣʘʩʠ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʝʭʥʦʣʦʛʽʾ ʩʝʨʚʣʝʪʽʚ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʘʢʝʪʽ javax.servlet. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʩʝʨʚʣʝʪʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʧʘʤôʷʪʴ ʢʦʥʪʝʡʥʝʨʦʤ ʩʝʨʚʣʝʪʦʚ ʧʨʠ ʩʪʘʨʪʽ ʘʙʦ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʝʨʰʠʡ ʟʘʧʠʪ. ɼʘʣʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʥʽʮʽʘʣʽʟʘʮʽʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʘʧʠʪʽʚ ʽ ʟʘʚʝʨʰʝʥʥʷ ʽʩʥʫʚʘʥʥʷ. 

ʇʝʨʰʠʤ ʚʠʢʣʠʢʘʻʪʴʩʷ ʤʝʪʦʜ init(). ɺʽʥ ʜʘʻ ʩʝʨʚʣʝʪʫ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʽʮʽʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʡ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ.  

ʇʽʩʣʷ ʮʴʦʛʦ ʩʝʨʚʣʝʪ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʘʧʫʱʝʥʠʤ, ʚʽʥ ʯʝʢʘʻ ʟʘʧʠʪʽʚ ʚʽʜ 

ʢʣʽʻʥʪʽʚ. ɿʘʧʠʪ, ʱʦ ʟ'ʷʚʣʷʻʪʴʩʷ, ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʤʝʪʦʜʦʤ service() ʩʝʨʚʣʝʪʘ, ʘ 

ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʪʫ ʫʧʘʢʦʚʫʶʪʴʩʷ ʚ ʦʙ'ʻʢʪ ServletRequest, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʷʢ 

ʧʝʨʰʠʡ ʧʘʨʘʤʝʪʨ ʤʝʪʦʜʫ service(). ɼʨʫʛʠʡ ʧʘʨʘʤʝʪʨ ʤʝʪʦʜʫ ï ʦʙ'ʻʢʪ 

ServletResponse. ɺ ʮʝʡ ʦʙ'ʻʢʪ ʫʧʘʢʦʚʫʶʪʴʩʷ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʢʣʽʻʥʪʦʚʽ. ʂʦʞʥʠʡ ʥʦʚʠʡ ʟʘʧʠʪ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʦʚʦʛʦ 

ʚʠʢʣʠʢʫ ʤʝʪʦʜʫ service(). ʄʝʪʦʜ service() ʧʦʚʠʥʝʥ ʚʤʽʪʠ ʦʙʨʦʙʣʷʪʠ ʚʽʜʨʘʟʫ 

ʢʽʣʴʢʘ ʟʘʧʠʪʽʚ, ʪʦʙʪʦ ʙʫʪʠ ʩʠʥʭʨʦʥʽʟʦʚʘʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʫ ʙʘʛʘʪʦʧʦʪʦʯʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ʗʢʱʦ ʞ ʧʦʪʨʽʙʥʦ ʫʥʠʢʥʫʪʠ ʤʥʦʞʠʥʥʠʭ ʟʘʧʠʪʽʚ, ʩʝʨʚʣʝʪ 

ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ SingleThreadModel, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʞʦʜʥʦʛʦ 

ʤʝʪʦʜʫ ʪʘ ʪʽʣʴʢʠ ʚʢʘʟʫʻ ʩʝʨʚʝʨʫ ʧʨʦ ʦʜʥʦʧʦʪʦʢʦʚʫ ʧʨʠʨʦʜʫ ʩʝʨʚʣʝʪʘ. 
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ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʩʝʨʚʣʝʪʘ ʢʦʥʪʝʡʥʝʨ ʩʝʨʚʣʝʪʽʚ ʚʠʢʣʠʢʘʻ 

ʤʝʪʦʜ destroy(), ʫ ʪʽʣʽ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʤʽʩʪʠʪʠ ʢʦʜ ʟʚʽʣʴʥʝʥʥʷ ʟʘʡʥʷʪʠʭ 

ʩʝʨʚʣʝʪʦʤ ʨʝʩʫʨʩʽʚ. 

ɯʥʪʝʨʬʝʡʩʦʤ Servlet ʧʝʨʝʜʙʘʯʝʥʘ ʨʝʘʣʽʟʘʮʽʷ ʱʝ ʜʚʦʭ ʤʝʪʦʜʽʚ: 

getServletConfig() ʽ getServletInfo(). ʇʝʨʰʠʡ ʧʦʚʝʨʪʘʻ ʦʙ'ʻʢʪ ʪʠʧʫ 

ServletConfig, ʱʦ ʤʽʩʪʠʪʴ ʧʘʨʘʤʝʪʨʠ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʝʨʚʣʝʪʘ, ʘ ʜʨʫʛʠʡ ï ʨʷʜʦʢ, 

ʱʦ ʦʧʠʩʫʻ ʧʨʠʟʥʘʯʝʥʥʷ ʩʝʨʚʣʝʪʘ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʩʝʨʚʣʝʪʽʚ ʷʢ ʙʘʟʦʚʠʡ ʢʣʘʩ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʽʥʪʝʨʬʝʡʩ Servlet, ʘ ʢʣʘʩ HttpServlet, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ 

ʦʙʨʦʙʢʫ ʟʘʧʠʪʽʚ http (ʈʠʩ.15.1). 

ʈʠʩ.15.1. ɼʽʘʛʨʘʤʤʘ ʢʣʘʩʽʚ ʜʣʷ servlet 

 

ʂʣʘʩ HttpServlet ʤʘʻ ʨʝʘʣʽʟʦʚʘʥʠʡ ʤʝʪʦʜ service(), ʱʦ ʻ ʜʠʩʧʝʪʯʝʨʦʤ ʜʣʷ 

ʽʥʰʠʭ ʤʝʪʦʜʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʦʙʨʦʙʣʷʻ ʤʝʪʦʜʠ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ. 
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ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ HTTP ʚʠʟʥʘʯʝʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: GET, HEAD, POST, 

PUT, DELETE, OPTIONS ̔  TRACE. 

ʅʘʡʙʽʣʴʰʝ ʯʘʩʪʦ ʚʞʠʚʘʶʪʴʩʷ ʤʝʪʦʜʠ GET ʽ POST, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʥʘ ʩʝʨʚʝʨ ʧʝʨʝʜʘʶʪʴʩʷ ʟʘʧʠʪʠ, ʘ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʾʭʥʴʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ GET (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ) ʧʘʨʘʤʝʪʨʠ 

ʧʝʨʝʜʘʶʪʴʩʷ ʷʢ ʯʘʩʪʠʥʘ URL, ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʚʠʙʠʨʘʪʠʩʷ ʟ ʧʦʣʽʚ ʬʦʨʤʠ ʘʙʦ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ URL. ʇʨʠ ʮʴʦʤʫ ʟʘʧʠʪʠ ʢʵʰʠʨʫʶʪʩʷ ʡ 

ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʦʟʤʽʨ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ POST (method=POST) 

ʧʘʨʘʤʝʪʨʠ (ʧʦʣʷ ʬʦʨʤʠ) ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʚʤʽʩʪʽ HTTP-ʟʘʧʠʪʫ ʡ ʫʧʘʢʦʚʘʥʽ 

ʟʛʽʜʥʦ ʟ ʧʦʣʝʤ ʟʘʛʦʣʦʚʢʘ Content-Type. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʫ ʬʦʨʤʘʪʽ:  

<ʽʤôʷ>=<ʟʥʘʯʝʥʥʷ>&<ʽʤôʷ>=<ʟʥʘʯʝʥʥʷ>&... 

ɼʦ ʟʘʚʜʘʥʴ ʤʝʪʦʜʫ service() ʢʣʘʩʫ HttpServlet ʚʭʦʜʠʪʴ ʘʥʘʣʽʟ 

ʦʪʨʠʤʘʥʦʛʦ ʯʝʨʝʟ ʟʘʧʠʪ ʤʝʪʦʜʫ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʚʠʢʣʠʢ ʤʝʪʦʜʫ, ʽʤôʷ 

ʷʢʦʛʦ ʧʦʜʽʙʥʦ ʟ ʥʘʟʚʦʶ ʤʝʪʦʜʫ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʧʝʨʝʜ ʽʤôʷʤ 

ʜʦʜʘʻʪʴʩʷ ʧʨʝʬʽʢʩ do: doGet() ʘʙʦ doPost(). ʂʨʽʤ ʮʠʭ ʤʝʪʦʜʽʚ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʤʝʪʦʜʠ: doHead(), doPut(), doDelete(), doOptions() ʽ 

doTrace(). 

ʆʯʝʚʠʜʥʦ, ʨʦʟʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʟʥʘʯʠʪʠ ʧʦʪʨʽʙʥʠʡ ʤʝʪʦʜ, 

ʨʦʟʤʽʩʪʠʚʰʠ ʚ ʥʴʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʣʦʛʽʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

import java.io.IOException;  

import java.io.PrintWriter;  

import javax.servlet.ServletException;  

import javax.servlet.http.HttpServlet;  

import javax.servlet.http.HttpServletRequest;  

import javax.servlet.http.HttpServletResponse;  

public class MyServlet extends HttpServlet {  

public MyServlet() {  

 super();  

...  

}  

public void init() throws ServletException {  

...  

}  

public void doGet(HttpServlet Request request, 

HttpServletResponse response)  
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    throws ServletException, IOException 

{response.setContentType(çtext/htmlè); 

    PrintWriter out = response.getWriter();  

    out.print(çThis is ç); 

    out.print( this .getClass().getName());  

   out.print(ç, using the GET methodè);} 

public void doPost(HttpServletRequest request, 

HttpServletResponse response)  

    throws ServletException, IOException   

   {response.setContentType(çtext/htmlè); 

    PrintWriter out = response.getWriter();  

    out.print(çThis is ç);  

    out.print( this .getClass().getName());  

   out.print(ç, using the POST methodè);} 

public void destroy() {  

   super .destroy();  

...  

}}  

 

15.2. ɯʅʊɽʈʌɽʁʉʀ SERVLETREQUEST ɯ 

HTTPSERVLETREQUEST  
ʇʦʪʽʢ ʜʘʥʠʭ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʢʣʽʻʥʪʘ ʫ ʚʠʛʣʷʜʽ ʟʘʢʦʜʦʚʘʥʦʛʦ ʡ 

ʫʧʘʢʦʚʘʥʦʛʦ ʟʘʧʠʪʫ. ɺʠʢʣʠʢʘʶʯʠ ʤʝʪʦʜʠ ʽʥʪʝʨʬʝʡʩʫ ServletRequest, ʤʦʞʥʘ 

ʦʜʝʨʞʫʚʘʪʠ ʧʝʚʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, ʧʦʩʣʘʥʠʭ ʢʣʽʻʥʪʦʤ. ʊʘʢ, ʤʝʪʦʜ 

getCharacterEncoding() ʚʠʟʥʘʯʘʻ ʩʠʤʚʦʣʴʥʝ ʢʦʜʫʚʘʥʥʷ ʟʘʧʠʪʫ, ʘ ʤʝʪʦʜʠ 

getContentType() ʽ getProtocol() ï MIME-ʪʠʧ ʟʘʧʠʪʫ, ʱʦ ʧʨʠʡʰʦʚ, ʘ ʪʘʢʦʞ 

ʥʘʟʚʫ ʪʘ ʚʝʨʩʽʶ ʧʨʦʪʦʢʦʣʫ ʚʽʜʧʦʚʽʜʥʦ. 

ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʤôʷ ʩʝʨʚʝʨʘ, ʱʦ ʧʨʠʡʥʷʚ ʟʘʧʠʪ, ʽ ʧʦʨʪ, ʥʘ ʷʢʦʤʫ ʟʘʧʠʪ 

ʙʫʚ ñʧʦʯʫʪʠʡò ʩʝʨʚʝʨʦʤ, ʚʠʜʘʶʪʴ ʤʝʪʦʜʠ getServerName() ʽ getServerPort(). 

ʄʦʞʥʘ ʪʘʢʦʞ ʜʦʚʽʜʘʪʠʩʷ ʜʘʥʽ ʡ ʧʨʦ ʢʣʽʻʥʪʘ, ʚʽʜ ʽʤʝʥʽ ʷʢʦʛʦ ʧʨʠʡʰʦʚ 

ʟʘʧʠʪ. ʁʦʛʦ IP-ʘʜʨʝʩʘ ʚʝʨʪʘʻʪʴʩʷ ʤʝʪʦʜʦʤ getRemoteAddr(), ʘ ʡʦʛʦ ʽʤôʷ ï 

ʤʝʪʦʜʦʤ getRemoteHost(). 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʚʤʽʩʪʫ ʦʪʨʠʤʘʥʦʛʦ ʟʘʧʠʪʫ,ʪʦ ʤʦʞʥʘ 

ʚʠʢʣʠʢʘʪʠ ʤʝʪʦʜ getInputStream() ʘʙʦ getReader(). ʇʝʨʰʠʡ ʧʦʚʝʨʪʘʻ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʦʙôʻʢʪ ʢʣʘʩʫ ServletInputStream, ʘ ʜʨʫʛʠʡ ï ʥʘ BufferedReader. 

ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʯʠʪʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʙʘʡʪ ʽʟ ʦʪʨʠʤʘʥʦʛʦ ʟʘʧʠʪʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʽʢʫ ʨʦʙʦʪʠ ʟ ʧʦʪʦʢʘʤʠ Java. 
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ʗʢʱʦ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʩʝʨʚʝʨʘ, ʢʣʽʻʥʪ ʢʨʽʤ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʘʜʨʝʩʠ ʟʘʜʘʚ 

ʧʘʨʘʤʝʪʨʠ, ʩʝʨʚʣʝʪʫ ʪʦ ʾʭ ʤʦʞʥʘ ʜʦʚʽʜʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ 

ʤʝʪʦʜʽʚ: 

getParameter() - ʧʦʚʝʨʪʘʻ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʟʘ ʡʦʛʦ ʽʤʝʥʝʤ ʘʙʦ null, 

ʷʢʱʦ ʧʘʨʘʤʝʪʨʘ ʟ ʪʘʢʠʤ ʽʤôʷʤ ʥʝʤʘʻ; 

getParameterValues() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ ʨʷʜʢʽʚ, ʘ ʩʘʤʝ ʚʩʽ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ ʟʘ ʡʦʛʦ ʽʤʝʥʝʤ, ʧʨʠʯʦʤʫ ʧʘʨʘʤʝʪʨ ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʟʥʘʯʝʥʴ; 

getParameterNames() - ʧʦʚʝʨʪʘʻ ʦʙôʻʢʪ ʪʠʧʫ Enumeration, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʦʚʽʜʘʪʠʩʷ ʽʤʝʥʘ ʚʩʽʭ ʧʨʠʩʣʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɯʥʪʝʨʬʝʡʩ HttpServletRequest ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ ʽʥʪʝʨʬʝʡʩʫ ServletRequest ̔ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ HTTP-ʩʝʨʚʣʝʪʘʭ. 

ɺ ʽʥʪʝʨʬʝʡʩʽ HttpServletRequest ̒ ʜʦʜʘʪʢʦʚʽ ʤʝʪʦʜʠ: 

getCookies() - ʧʦʚʝʨʪʘʻ ʤʘʩʠʚ cookies; 

getQueryString() - ʧʦʚʝʨʪʘʻ ʨʷʜʦʢ ʟʘʧʠʪʫ http; 

getRemoteUser() - ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʤôʷ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʱʦ ʚʠʢʦʥʘʚ ʟʘʧʠʪ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

import java.io.*;  

import javax.servlet.*;  

import javax.servlet.http.*;  

public class RequestClass extends HttpServlet {  

public void doGet(HttpServletRequest req,HttpServletResponse 

resp)  

throws  IOException, ServletException  

{ resp.setContentType (çtext/htmlè); 

  PrintWriter out = resp.getWriter();  

  out.println(ç<HTML><HEAD>è); 

  out.println(ç<TITLE>Request Information </TITLE>è); 

  out.println(ç</HEAD><BODY>è); 

  out.println(ç<H3>Request Information </H3>è); 

  out.println(ç<BR>Method: ç + req.getMethod());  

  out.println(ç<BR>Request URI: ç + 

  req.getRequestURI());  

  out.println(ç<BR>Protocol: ç + 

  req.getProtocol());  

  out.println(ç<BR>PathInfo: ç + 

  req.getPathInfo());  

  out.println(ç<BR>Remote Address: ç + 

  req.getRemoteAddr());  
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  out.printl n(ç</BODY></HTML>è); 

  out.close();  

}}  

ʅʘ ʝʢʨʘʥʽ ʦʜʝʨʞʠʤʦ: 

Request Information  

Method: GET  

Request URI: /FirstProject/RequestClass  

Protocol: HTTP/1.1  

PathInfo: null  

Remote Address: 127.0.0.1  

 

15.3. ɯʅʊɽʈʌɽʁʉʀ SERVLETRESPONSE ɯ 

HTTPSERVLETRESPONSE 
ɼʘʥʽ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʩʝʨʚʣʝʪʘʤʠ ʧʝʨʝʩʠʣʘʶʪʴʩʷ ʩʝʨʚʝʨʫ-ʢʦʥʪʝʡʥʝʨʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙôʻʢʪʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʽʥʪʝʨʬʝʡʩ ServletResponse, ʘ ʩʝʨʚʝʨ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʧʝʨʝʩʠʣʘʻ ʚʽʜʧʦʚʽʜʴ ʢʣʽʻʥʪʦʚʽ, ʱʦ ʽʥʽʮʽʶʚʘʚ ʟʘʧʠʪ. 

ɺ ʽʥʪʝʨʬʝʡʩʽ ServletResponse ʦʛʦʣʦʰʝʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

setContentType() - ʟʘʜʘʻ MIME-ʪʠʧ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ; 

getOutputStream() - ʧʦʚʝʨʪʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʽʢ ServletOutputStream; 

getWriter() - ʧʦʚʝʨʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʽʢ ʪʠʧʫ PrintWriter. 

 ɺ ʽʥʪʝʨʬʝʡʩʽ HttpServletResponse, ʱʦ ʫʩʧʘʜʢʦʚʫʻ ʽʥʪʝʨʬʝʡʩ 

ServletResponse, ʦʛʦʣʦʰʝʥʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

addCookie() - ʧʝʨʝʩʠʣʘʻ cookie ʥʘ ʢʣʽʻʥʪʩʴʢʫ ʩʪʘʥʮʽʶ; 

sendError(int sc, String msg) - ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʧʦʤʠʣʢʠ, ʱʦ ʚʠʥʠʢʣʠ ʷʢ 

ʧʘʨʘʤʝʪʨ; ʧʝʨʝʜʘʻʪʴʩʷ ʢʦʜ ʧʦʤʠʣʢʠ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʝʢʩʪʦʚʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ; 

setDateHeader() - ʜʦʜʘʻ ʚ ʟʘʛʦʣʦʚʦʢ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʘʨʘʤʝʪʨʠ; 

setAttribute(String name, Object ob) - ʤʝʪʦʜ ʚʩʪʘʥʦʚʣʶʻ ʟʥʘʯʝʥʥʷ 

ʘʪʨʠʙʫʪʽʚ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʻ ʚʥʫʪʨʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʜʘʪʢʘ, ʥʘʧʨʠʢʣʘʜ ʚʽʜ ʩʝʨʚʣʝʪʘ ʜʦ ʩʪʦʨʽʥʢʠ 

JSP ʘʙʦ ʽʥʰʦʤʫ ʩʝʨʚʣʝʪʫ; 

getAttributeNames(), getAttribute(String name) - ʚʠʪʷʛʘʶʪʴ ʧʝʨʝʜʘʥʫ 

ʢʦʤʧʦʥʝʥʪʦʤ ʽʥʬʦʨʤʘʮʽʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 
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import java.io.*;  

import java.util.*;  

import javax.servlet.*;  

import javax.servlet.http.*;  

public class RequestHeader extends HttpServlet  {  

public void doPost(HttpServletRequest request, 

HttpServletResponse response)  

 throws IOException, ServletException  

    {response.setContentType(çtext/htmlè); 

    PrintWriter out = response.getWriter();  

    Enumeration e = request.getHeaderNames();  

    while (e.hasMoreElements()) {  

    String name = (String)e.nextElement();  

   String value = request.getHeader(name);  

   out.println(name + ç = ç + value); 

}}}  

Html-ʬʘʡʣ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

<HTML> 

<HEAD><TITLE>index.html</TITLE></HEAD>  

<BODY> 

<H2>ɿɸʇʋʉʂ ʉɽʈɺʃɽʊɸ</H2> 

<FORM action=èRequestHeaderè  method=èPOSTè> 

<INPUT type=èsubmitè value=èExecuteè> 

</FORM>  

</BODY>  

</HTML> 

ʋ ʙʨʘʫʟʝʨʽ ʦʜʝʨʞʠʤʦ: 

accept = image/gif, image/ x - xbitmap, image/jpeg, image/pjpeg,  

application/vnd.ms - excel, application/vnd.ms - powerpoint,  

application/msword, application/ x - shockwave - flash, */*  

referer = http://localhost:8080/FirstProject/index.html  

accept - language = en - us  

content - type = application/ www - form - urlencoded  

accept - encoding = gzip, deflate  

user - agent = Mozilla/4.0 (compatible; M SIE 6.0; Windows NT 5.1)  

host = localhost:8080  

content - length = 0  

connection = Keep - Alive  

cache - control = no - cache  

 

 

15.4. ɯʅʊɽʈʌɽʁʉ SERVLETCONFIG 
ɯʥʪʝʨʬʝʡʩ ServletConfig ʤʘʻ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ: 

getServletName() - ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʽʤôʷ ʩʝʨʚʣʝʪʘ; 

getInitParameterNames() - ʤʝʪʦʜ ʧʦʚʝʨʪʘʻ ʽʤʝʥʘ ʧʘʨʘʤʝʪʨʽʚ 

ʽʥʽʮʽʘʣʽʟʘʮʽʾ ʫ ʚʠʛʣʷʜʽ Enumeration; 
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getInitParameter(String n) - ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ; 

getServletContext() - ʧʦʚʝʨʪʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ServletContext, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʽʡ ʟʘʧʫʱʝʥʠʡ ʽ 

ʚʠʢʦʥʫʻʪʴʩʷ ʩʝʨʚʣʝʪ. 

 

15.5. ʈʆɿɻʆʈʊɸʅʅʗ ʉɽʈɺʃɽʊɸ 
Import java.io.*;  

import java.util.Locale;  

import javax.servlet.ServletException;  

import javax.servlet.http.HttpServlet;  

import javax.servlet.http.HttpServletRequest;  

import ja vax.servlet.http.HttpServletResponse;  

public class FirstServlet extends HttpServlet {  

private volatile int count;  

public void init()  

throws ServletException {  

super .init();  

count = 0;  

}  

public void doGet(HttpServletRequest req, HttpServletResponse 

res)  

thr ows ServletException, IOException {performTask(req, res);}  

public void doPost( HttpServletRequest req, HttpServletResponse 

res)  

throws ServletException, IOException  

{performTask(req, res);}  

public void performTask(HttpServletRequest req, 

HttpServletRespon se res)  

throws ServletException, IOException  

{String title = çFirst Servletè; 

 PrintWriter out = res.getWriter();  

 res.setContentType(çtext/html; charset=Cp1251è); 

 out.println(ç<HTML><HEAD><TITLE>è+ title + ç</TITLE>è +   

 ç</HEAD><BODY><H2>This page is generated ç + çby    

 FirstServlet<H2><H3>This is its ç+ ++count+ ç  

 execution</H3></BODY></HTML>è); 

 out.close();  

}}  

ʈʦʟʛʣʷʥʝʤʦ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʣʝʪʘ ʥʘ ʩʝʨʚʝʨʽ Tomcat. ʋ ʢʘʪʘʣʦʟʽ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʠʡ Web-ʩʝʨʚʝʨ ʙʫʜʫʪʴ ʥʘʩʪʫʧʥʽ ʧʽʜʢʘʪʘʣʦʛʠ: 

/bin ï ʤʽʩʪʠʪʴ startup, shutdown ʪʘ ʽʥʰʽ ʚʠʢʦʥʫʚʘʥʽ ʬʘʡʣʠ; 

/conf ï ʤʽʩʪʠʪʴ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʬʘʡʣʠ, ʟʦʢʨʝʤʘ ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʬʘʡʣ 

ʢʦʥʪʝʡʥʝʨʘ ʩʝʨʚʣʝʪʽʚ server.xml; 
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/server ï ʤʽʩʪʠʪʴ ʢʣʘʩʠ; 

/logs ï ʤʽʩʪʠʪʴ log-ʬʘʡʣʠ; 

/webapps ï ʚ ʮʴʦʤʫ ʢʘʪʘʣʦʟʽ ʟʥʘʭʦʜʷʪʴʩʷ 

 ʧʘʧʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʩʝʨʚʣʝʪʠ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʜʦʜʘʪʢʘ. 

ʋ ʢʘʪʘʣʦʛ /webapps ʥʝʦʙʭʽʜʥʦ ʧʦʤʽʩʪʠʪʠ   ʧʘʧʢʫ /FirstProject. ʇʘʧʢʘ 

/FirstProject ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʢʘʪʘʣʦʛ /WEB-INF, ʫ ʷʢʦʤʫ ʤʽʩʪʷʪʴʩʷ 

ʧʽʜʢʘʪʘʣʦʛʠ: 

/classes ï ʤʽʩʪʠʪʴ ʢʣʘʩ ʩʝʨʚʣʝʪʘ FirstServlet.class; 

/lib ï ʤʽʩʪʠʪʴ ʙʽʙʣʽʦʪʝʢʠ ʢʣʘʩʽʚ (ʷʢʱʦ ʚʦʥʠ ʻ), ʫʧʘʢʦʚʘʥʽ ʚ JAR-ʬʘʡʣʠ 

(ʘʨʭʽʚʠ java); 

/src ï ʤʽʩʪʠʪʴ ʚʠʭʽʜʥʠʡ ʬʘʡʣ ʩʝʨʚʣʝʪʘ FirstServlet.java, ʘ ʪʘʢʦʞ web.xml 

ï ʢʦʥʬʽʛʫʨʘʮʽʡʥʠʡ ʬʘʡʣ ʜʦʜʘʪʢʘ. 

ʋ ʬʘʡʣʽ web.xml ʥʝʦʙʭʽʜʥʦ ʧʨʦʧʠʩʘʪʠ ʽʤôʷ ʡ ʰʣʷʭ ʜʦ ʩʝʨʚʣʝʪʫ. 

ʅʘʧʨʠʢʣʘʜ: 

< web - app>  

<servl et>  

< servlet - name>FirstServletname </ servlet - name> 

< display - name>FirstServletdisplay </ display - name> 

< servlet - class> test.com.FirstServlet </ servlet - class>  

</servlet>  

< servlet - mapping>  

< servlet - name>FirstServletname </ servlet - name> 

< url - pattern> /Firs tServlettest </ url - pattern>  

</ servlet - mapping>  

</ web - app>  

ɺʠʢʣʠʢʘʪʠ ʩʝʨʚʣʝʪ ʤʦʞʥʘ ʥʘʙʨʘʚʰʠ ʚ ʙʨʘʫʟʝʨʽ: 

http://localhost:8080/FirstProject/FirstServlettest  

 

15.6. ɺʀɼʆɹʋɺɸʅʅʗ ɯʅʌʆʈʄɸʎɯɰ ɯɿ ɿɸʇʀʊʋ 
ʅʝʭʘʡ ʻ ʥʘʩʪʫʧʥʘ ʬʦʨʤʘ: 

<HTML> 

<BODY> 

<FORM action= òtestfor mò > 

<H2> Name :  

<INPUT type= òtext ò name=òp0ò value= ò0ò> <BR>     

Credit: <INPUT type= òtext ò name=òp1ò value= ò0ò> <BR>  

Price: <INPUT type= òtext ò name=òp2ò value= ò0òè> <BR> 

Adress:<TEXTAREA name= òAdress ò rows=3 cols=20>  
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</TEXTAREA> <BR> 

<INPUT type= òsubmit ò value= òSubmit ò> <BR>  

</FORM> 

</BODY> 

</HTML> 

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟ ʧʦʣʽʚ ʬʦʨʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʝʨʚʣʝʪ: 

package test.com;  

import java.io.IOException;  

import java.io.PrintWriter;  

import javax.servlet.ServletException;  

import javax.servlet.http.H ttpServlet;  

import javax.servlet.http.HttpServletRequest;  

import javax.servlet.http.HttpServletResponse;  

public class FormRequest extends HttpServlet {  

public void doGet(HttpServletRequest req,  

 HttpServletResponse resp)  

 throws ServletException, IOExcepti on  

 { performTask(req, resp);}  

 public void performTask(HttpServletRequest req, 

HttpServletResponse resp) {  

try {  

  ing val[] = Str new String[3];  

int rest;  

for ( int i = 0; i < val.length; i++)  

 val[i] = req.getParameter( òpò + i);  

  int c = Integer.valueO f(val[1]).intValue();  

  int p = Integer.valueOf(val[2]).intValue();  

  rest = c ï p;  

  PrintWriter out = resp.getWriter();  

  resp.setContentType(òtext/html; charset=Cp1251ò); 

  out.println(ò<HTML><HEAD>ò); 

  out.println( ò<TITLE>FormRequest</TITLE> ò);  

   out .println( ò</HEAD><BODY><BR>ò);  

  out.println( ò<TABLE BORDER=3><TR><TD>ò);  

   out.println( òName</TD><TD>Credit</TD><TD>Price</TD><TD> Rest 

ò);  

   out.println(ò</TD></TR><TR>ò); 

   for ( int i = 0; i < val.length; i++)  

   out.println( ò<TD>ò + val[i] + ò</TD>ò);  

   out.println( ò<TD>ò + rest + ò</TD></TR> ò);  

   out.println( òAdress: ò +req.getParameter( òAdress ò));  

   out.println( ò</TABLE></BODY></HTML>ò);  

   out.close();} catch (Throwable e) {e.printStackTrace();}}}
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ʈʆɿɼɯʃ 16 

16.1. JSP 
ʊʝʭʥʦʣʦʛʽʷ Java Server Pages (JSP) ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Sun 

Microsystems, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʦʨʽʥʦʢ ʟ ʜʠʥʘʤʽʯʥʠʤ ʟʤʽʩʪʦʤ. 

ʉʪʦʨʽʥʢʘ JSP ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʽʣ ʜʠʥʘʤʽʯʥʦʾ ʪʘ ʩʪʘʪʠʯʥʦʾ ʯʘʩʪʠʥ ʩʪʦʨʽʥʢʠ, 

ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ ʜʠʟʘʡʥʫ ʩʪʦʨʽʥʢʠ, ʥʝ ʪʦʨʢʘʶʯʠʩʴ 

ʜʠʥʘʤʽʯʥʦʛʦ ʟʤʽʩʪʫ. 

ɺʤʽʩʪ Java Server Pages (ʪʝʛʠ HTML, ʪʝʛʠ JSP ʽ ʩʢʨʠʧʪʠ) ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ 

ʩʝʨʚʣʝʪ ʢʦʜ-ʩʝʨʚʝʨʦʤ. ʎʝʡ ʧʨʦʮʝʩ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʨʘʥʩʣʷʮʽʶ ʷʢ ʜʠʥʘʤʽʯʥʠʭ, 

ʪʘʢ ʽ ʩʪʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʛʦʣʦʰʝʥʠʭ ʫʩʝʨʝʜʠʥʽ ʬʘʡʣʫ JSP. 

ʇʨʦʮʝʩʠ, ʚʠʢʦʥʫʚʘʥʽ ʟ ʬʘʡʣʦʤ JSP ʧʨʠ ʧʝʨʰʦʤʫ ʚʠʢʣʠʢʫ ʘʙʦ ʧʨʠ ʡʦʛʦ 

ʟʤʽʥʽ: 

1. ɹʨʘʫʟʝʨ ʨʦʙʠʪʴ ʟʘʧʠʪ ʜʦ ʩʪʦʨʽʥʢʠ JSP; 

2. JSP-engine ʘʥʘʣʽʟʫʻ ʟʤʽʩʪ ʬʘʡʣʫ JSP; 

3. JSP-engine ʩʪʚʦʨʶʻ ʪʠʤʯʘʩʦʚʠʡ ʩʝʨʚʣʝʪ ʟ ʢʦʜʦʤ, ʟʘʩʥʦʚʘʥʠʤ ʥʘ 

ʚʠʭʽʜʥʦʤʫ ʪʝʢʩʪʽ ʬʘʡʣʫ JSP, ʧʨʠ ʮʴʦʤʫ ʢʦʥʪʝʡʥʝʨ ʪʨʘʥʩʣʶʶʪʴ ʦʧʝʨʘʪʦʨʠ 

Java ʫ ʤʝʪʦʜ _jspService(). ʗʢʱʦ ʥʝʤʘʻ ʧʦʤʠʣʦʢ ʢʦʤʧʽʣʷʮʽʾ, ʪʦ ʮʝʡ ʤʝʪʦʜ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ. ʆʪʨʠʤʘʥʠʡ ʩʝʨʚʣʝʪ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʢʦʥʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ JSP, ʚʠʟʥʘʯʝʥʠʭ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʦʚʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

4. ʆʪʨʠʤʘʥʠʡ ʪʝʢʩʪ ʢʦʤʧʽʣʶʻʪʴʩʷ ʫ ʬʘʡʣ *.class. 

5. ɺʠʢʣʠʢʘʶʪʴʩʷ ʤʝʪʦʜʠ init() ʽ service() (doGet() ʘʙʦ doPost()), ʽ ʩʝʨʚʣʝʪ 

ʣʦʛʽʯʥʦ ʚʠʢʦʥʫʻʪʴʩʷ. 

6. ʉʝʨʚʣʝʪ ʚʩʪʘʥʦʚʣʝʥʠʡ. ʂʦʤʙʽʥʘʮʽʷ ʩʪʘʪʠʯʥʦʛʦ HTML ʽ ʛʨʘʬʽʢʠ ʨʘʟʦʤ 

ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʚʠʟʥʘʯʝʥʠʡ ʚ ʦʨʠʛʽʥʘʣʽ JSP, ʧʝʨʝʩʠʣʘʶʪʴʩʷ 

ʙʨʘʫʟʝʨʫ ʯʝʨʝʟ ʚʠʭʽʜʥʠʡ ʧʦʪʽʢ ʦʙôʻʢʪʘ ʚʽʜʧʦʚʽʜʽ ServletResponse. 

ʅʘʩʪʫʧʥʽ ʚʠʢʣʠʢʠ ʬʘʡʣʫ JSP ʧʨʦʩʪʦ ʚʠʢʣʠʯʫʪʴ ʩʝʨʚʽʩʥʠʡ ʤʝʪʦʜ 

ʩʝʨʚʣʝʪʘ. ʉʝʨʚʣʝʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʩʝʨʚʝʨ ʥʝ ʙʫʜʝ ʟʫʧʠʥʝʥʠʡ ʽ 

ʩʝʨʚʣʝʪ ʥʝ ʙʫʜʝ ʚʠʚʘʥʪʘʞʝʥʠʡ ʚʨʫʯʥʫ ʘʙʦ ʧʦʢʠ ʥʝ ʙʫʜʝ ʟʤʽʥʝʥʠʡ ʬʘʡʣ JSP. 
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ʈʦʙʦʯʠʡ ʮʠʢʣ JSP ʤʘʻ ʚʠʛʣʷʜ (ʈʠʩ. 16.1): 

 

 
ʈʠʩ. 16.1. ʈʦʙʦʯʠʡ ʮʠʢʣ JSP 

JSP-ʢʦʜ Java ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʛʘʭ, ʷʢʽ ʚʢʘʟʫʶʪʴ 

ʢʦʥʪʝʡʥʝʨʫ, ʱʦʙ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʮʝʡ ʢʦʜ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʩʝʨʚʣʝʪʘ ʘʙʦ ʡʦʛʦ 

ʯʘʩʪʠʥʠ. ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʜʦʢʫʤʝʥʪ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʤʽʩʪʠʪʴ ʽ 

ʩʪʦʨʽʥʢʫ, ʽ ʢʦʜ Java, ʱʦ ʫʧʨʘʚʣʷʻ ʮʽʻʶ ʩʪʦʨʽʥʢʦʶ. 

ʉʪʘʪʠʯʥʽ ʯʘʩʪʠʥʠ HTML-ʩʪʦʨʽʥʦʢ ʚʽʜʩʠʣʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʷʜʢʽʚ ʫ 

ʤʝʪʦʜ write(). ɼʠʥʘʤʽʯʥʽ ʯʘʩʪʠʥʠ ʚʢʣʶʯʘʶʪʴʩʷ ʧʨʷʤʦ ʚ ʢʦʜ ʩʝʨʚʣʝʪʘ. 

JSP ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʥʜʘʨʪʥʠʭ HTML-ʪʝʛʽʚ, JSP-ʪʝʛʽʚ ʽ ʢʦʨʠʩʪʫʚʘʮʴʢʠʭ 

JSP-ʪʝʛʽʚ. ʆʩʥʦʚʥʽ ʪʝʛʠ JSP: 

< %@ ʜʠʨʝʢʪʠʚʘ %> 

< %! ʦʛʦʣʦʰʝʥʥʷ %> 

< % ʩʢʨʠʧʪʣʝʪ %> 

< %= ʦʜʠʥʠʯʥʠʡ Java - ʚʠʨʘʟ %> 

< % -- JSP- ʢʦʤʝʥʪʘʨ -- - %> 

<! --  HTML- ʢʦʤʝʥʪʘʨ -- > 

 

 

16.2. ɼʀʈɽʂʊʀɺʀ 
ɼʠʨʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʚʝʨʥʦʾ 

ʩʪʦʨʽʥʢʠ JSP ʽ ʤʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ: 

< %@ ʜʠʨʝʢʪʠʚʘ ʽʤ'ʷ=ʟʥʘʯʝʥʥʷ %> 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ: 

< %@ page language ="java" contentType ="text/html; 

charset=Cp1251" pageEncoding ="Cp1251"  errorPage ="errorjsp.jsp" 

info ="ʜʠʨʝʢʪʠʚʘ info" 


















